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PROGRAM EDUCATIONAL ORIECTIVES

PEQ1: To prepare students to get employment, profession andior io pursix nosi-graduation and
research in Computer Applications discipline in particular and allied Computer Science fields in
ceneral.

PED2: To prepare shudents to identify and analyze problems in the computing perspective an develap
computer applications solutions using an ferative approach that invalves defining, designing,
quantifving, implementing, testing. deploying and review of the soluticn to the problem..

PEO3: Te prepare students to plan, organize, schedule, executs and communicate effectively as an
individual, a team member or & leader in problem solving environment.

PEO4: To provide to students, an academic enviranment that makes them aware of excellence in field
of Computer Scicnces in general and enables them to understand significance of lifelong learning in
global perspective.

PROGRAM OUTCOMES (POs)

Computer Applications Masters will be able 10:

1. Computing knowledge: Apply the knowledge of compuling, matheimatics and eagineering
fundamentals to the solution of complex software engineesing problems.

2, Problem analysis: Identify, formulate, review research literature, and analyze complex computing
probicms reaching substantiated conclusions using first principles of computing, analytics, algorithms
and software engincering scicnces.

1, Design/development of solutions: Design computer application solution for complex compuling
problems and design software ar processes {hat meet the specified needs with appropriate
consideration for the public cthics, health and safety, and the cubtural, societal, and environmental
considerations,

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

5, Modern tool usage: Create, select, end apply appropriate techmgues, resources, and modemn
software engincerirg and development tools including prediction and modeling to complex compating
activities with an understanding of the limitations.

§. The software engineer and sociery: Apply reason ing infermed by the contextual knowledge to assess
societal, ethical, legal and cultural fssues and the consequent responsibilites relevant 1o &
professional software development practice.
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7. Environment and sustainability; Understand the impact of the professional sofiware engineering
solutions in socictal and environmental contexts, and demonstrate the knowledge of, and need for
snsininahle development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of
the software engineering practice with most important stress on privacy.

9, Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in mubllidisciplinary seilings.

10, Communication: Communicate effectively on complex problem solving activities with the
software engineering community and with society at large, such as, being able to {:r:'nmprehr:nd afnd
write effective reports and desipn documentation, make effective presentations, and give and receive

elear mstmections.

I1. Project management and finance: Demonstrate knowledge and undersianding of the stftware
engineering and management principles ard apply these to one's own work, as a member and leader
in & team, to manage projects and in multidisciplinary environments.

|2. Life-long learning: Recognize the need for, and have the preparation and ability [0 engage in
independent and life-long learning in the hroadast context of technological change.

Program Specific Calcomes:

1. Masters should he creative, imaginative and proficient software engineers employable to serve in
the industry, government and allied services

3. Miasters should be able to advance in academic and research pursuits in computing and allicd
disciplines,

3. Masters should take 8 lead in innovation and entreprencurship activitics with high standards of
professional end moral ethics and prove themselves beneficial to society at large,

5 MM b WW
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SEMESTER 1
HoarsiWeek i
Subject Cede Subject Name Subject ] Crealit
Category L |_ T P Unils
Core Courses {16 Credit Dnits)
MCAI0ICR | Programming with C++ Coe [ 4 0 4 fi
MCA24103CR | Darabase Systems Core 4 o 4 &
'MCAZATUICR | Discrete Mathematics Core | 4 0 o 4
Discipline Centric Electives (R Credit Units)

MCA4104DCE | Computer Networks DCE 4 ] 0 4
MCAZ24105DCE | Computer Graphics DCE 4 0 b0 | 4
'MCA24106DCE | Management Information System DCE 4 0 o 4
'MCAZ24107DCE | Software Enginsering DCE 4 | 0 0 1
MCA24108DCE | Anificial Intelligence " DCE 4 0 0 4
MCAZ4109CE | Block Chain Technologies NCE 4 o 1] 1
MCA241100CE | Computer Architecture & ALP DCE | 4 | © 0 4

OE/GE (2 Credit Units] For Students of Other Departments
MCAZA0D10E | Dhigital and Technological Selutions or 2 0 0 2
MCAZ4001GE [ Duta Processing using Spresdsheets GE 2 | ® 2
SEMESTER 11 l
HoursWeek
Subject Code Buhject Name Suhject Credi
] Category L T P Unirz
B Core Courses (16 Credit Units) i
[MCA24201CR | Diata Struetures Using C+ Core 4 0 4 &
MCAZ24202CR | Data Science with Python Core 0 4 &
MCAZ24203CR 'Dpn'!rill'tg Hyﬂms Core 4 0 il 4
Diseipline Centric Electives a:ﬂ Crﬂdll Units)
. MCA2120MDCE | Crypiography and Network Security DCE n 0 o[ % |
M{ MCA24205DCE | Digital Image Processing DCE 4 0 0 "B

MCA24206DCE | Decision Support Systems DCE 3 0 i A

MCA24207DCE | Software Project Management DCE 4 0 i 4

MCAZ24208DCE | Machine Leaming DCE Pl 0 0 3

MCAZ4209DCE | Clood Computing DLCE 4 G | 0 | #

MCA24210DCE | Linux Programming DCE 4 n I 4

MCA24211DCE | Theory of Computation
OE/GE (2 Credit Units) For Students of Other Departments
MCA240020E | Python Frogramming OE 2 0 0 2.7
MCA24002GE | Problem Solving with C GE 5 0 0 gl'_:
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SEMESTER 111 =]
airsWeek |
Subject Code Smbijest Name Subjeet Credit
Category | L T p | Usla
Core Courses {16 Credit Units)
MCAZAS0ICR | Java Programming Cone 3 0 4 6
MCA24302CR. | Web Programming Core 4 E &
MCAZI0ICR | Design and Analysis of Algorithms Cone 4 | D 0 4
Discipline Centric Electives (8 Credit Units)
MCAZ4304DCE | Ethical Hacking [ DCE 4 0 i 4
[ MCA24305DCE | Computer Vision h DCE 3 i 0 4
MCA24306DCE | Enterprise Resource Planning DCE 4 d 0 4
MCAZ4307TDCE | Software Quality Assurance DCE Pl o 0 4
MCAISEIOADCE | Deep Leaming DCE 4 0 o 4
MCAZ4309DCE | Tntermet of Things (loT) DCE 4 0 0 4
MCAMIIODCE | Cyber Secunty and Digital Forensics DL‘,E. 4 (i} i 4
OFE/GE (2 Credit Units) For Students of Other Deparimenis
MCAXMO03OE | Web Development I o 2 0 ] 2
MCAZO03GE | Data Anabytics . GE 2 0 o 2
SEMESTER 1V
| | Hours Week
Suhject Code Siihject Name Subject | Credit
Categoey | L T p | Usits
Core Courses (16 Credid Units)
MCAZA0ICR | Troject: Probler Idensification & Amalysis Core o | 8 o |
MCAZSH02CR | Froject Disseriatos o 1O ]3|
Discipline Centric Electives (8 Credit Units)
MCA24203DCE | Project: Software Development . DCE 0 8 i B |
MCA248204DCE | Projeet: Research Component DOE 0 B | O T
QEAGE (2 Credit Units) For Students of Other Departments
MCAZ4HMOE | Latex OB ] i i 2
MCAZAMGE | Al Tools GE 2 ] 0 2|
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Semester I
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| COURSE TITLE: Programming with Cr

' Course Code: MCAZINICH === Fsamination

e Scheme : () WS

Total mumber of Lecture Honrs: 56 ' Fxternal An 4

Total number of Practical Hones: 56 'Fm;:nﬁlu__ M | \ ||] i
Lecture (L): |4 [ Practieal (F): [2 [ Tutorial (T): |- | Total Credits 6

Course Uhjectives

»  Tointmdece students 1o fhe basle dan types, varishles, comstants, and literals in C programming and
o teach them how to use aritlmetic, relationnl, lagical, and bilwise operators.

s Toteach shudonis the varaus conlrol siruetures, such me il-else, swilch statements, and loops (while
davwhile, for), and how ta offectively use them to controd the low of a program.

« To enable siudenis io undersiand and work with ane-dimensional, two-dimensional. and multi-
dimemsional arrays, and to manipulate strings and charscter arays using slandard |ibrary functions.

o Todevelop students’ ability 1o write functions, inchsding prototypes and parametes passang, and
understand storape classes and idenlifier visibility. To tench recursive functions and their applisation

s Tointraduce stedests lo advanced topics soch a5 command-line arguments, file Processang, struciy
and unions, and painters. To explain the scope, lifetime, asd multi-file programming.

+ Toprovide n foundation in object-ariented programming with 8 focus an classes and objects, acress
specifiers. constructors. destribeions, inheritance, polymorphism, and femplates in C++. Ta intresduce
the cancepts of sbstraction, encapsulation, and exception handling.

Course Content TEACHING
HOURS
Unit I: Fundamenials of C Programming -14 Hrs

Datz Types, ldentifiers, Varishles Constants and Literals. Aritheefic Relational
Logial and Bitwise. Basic inputloutput statements, Comirol structures: if—:lsﬂ
statement, Nesed if statement, Switch statement Loops: while laog, do while, fo
loop, Nested loops. Amays: Declaration; initializatics; I-dimensional and 3-
dimensional aay, passing amay to femction, Strings and Stang Tunctions, and
character armays. Functions; prototype; passing parameters, sforage classes, ientifier
visibality, Recursive functions

Unit I1: Advanced C Programming Technigues -14 Hrs

Command-line argumens, Variable scope, lifetime. Multi-file ORI R,
Iniroduction to macros. Fike processing in C. Strectunes and unlons: synfas and use,
“ memmbers, structunes as funciios arguments passing structures and their arrays as

M,« arpuments Poleters: variables, poimers and arrays, pointers to pointers, strings,

peirder arilkmetic, portability isues, pointers to functions, void poisters, pointer 1o
stuciure. Introduction te objest orienied programming, Abstrction, Encapsubation
Unit I11: Introduction to Objeci-Oriented Programming in C++ -14 Hrs
Imiroduction to classes amd objects; Access specifiers, Comstruciorn deslrucion
Fenction overloading: Operator overloading: friend fanctions; Use of call-hy
reforence for efficiency. Copy constroctor. Inberiinnce: Single, Multiple, and
Multilevel Inheritance Viral finclions and Polymaorphism/Tynamic hinding vs

Static bindiag; Virtual Destructors -
Unit 1V: Advanced Object-Oriented Programming Concepls - |dHrs

abe i oy & M/?N/ @ S,f
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Purre .virtuat function; concrete: implementation of virual fupctions, Templates:
Function Templates, Class Tempintes, Member Function Template and Template
ATEUmEns, namespaces, Exception Handling Coneepis, Input and Quipus: Streams
elasses, Stream Errors, Disk File 100 with streams.

Textbooks

1. Hlerbert Schildy, "C++ The complete Reference™, 4° Edition, 2017
[Reference Books M
1. Brian W, Kernighan/ Dennis Ritchie, “The C Programming Language™, 2rul Edition, 2015
Biame Stroustrup, “The C+ programming language", 4th Edition, 2027
E.Balagurusamy , “Olject Oriented Progrumming with G+ Sth Edition, 2020

Reema Tharcja, “Programming I € 3¢, Ind edition, 2023

E. Balaguruswamy, “Programming in ANS1C", 7th Edition, 2017

S Brivastava’Decpali Srivastava, “C In Depth”, 2000

Lab Manuwal: Programming with C++

bk b i

Week 1

* 'Write a progrim to demonstrate the use of Output statements that draws any object of vour choice
&.p. Christmes Tree using ***

Write 8 program that reads in @ month number and outputs the manth name.

Write o program that demonsirate the use of various inpat statements like getchan(), getch),
seanf{}

*  Write a program to demonstrate the overflow and underflow of variows datatype @nd their

mesolution?
Week 2

*  Write a program to demonstrate the precedence of various operators,

* Wrile o progmam 1o generate a sequence of mumbers in bath ascending and descending ondss.

s Write o profram 1o generate pascals tiangle,

o Write 2 program fo reverse the digits of a given number. For example, the number %876 shoald
he: returned as 6789,

Week 3
& Write 2 program to convert an amount (upto billion) in fgures 1 equivelent amount in words.
* Write 2 program fo find sum of all prime numbers between [00 and 500
[ b‘ﬁ( s Create a one dimensional armay of characters and store a string inside it by reading from standard

L.
s Write a program to input 20 arbitrary numbers in one-dimensional array, Caleulate Frequency of
each number. Print the number and its frequensy in a tabular form,

Week 4
s  Write s C Tunction to remove deplicates from an ordered array. For example, if input army
| contains 10,10,10,30,40,40,50,80,80,100 then outpul should he 10,30,40,50,80, 100

‘ + Write a program which will arrange the positive opd negative mumbers in o one-dimensional

array in such a way that all positive numbers should come ficat and then all the repative numbers
will come without chang ing origiral sequence of the numbers. Example: Original army contains:
|0=15,1,3,-2.0,- 2,-3,2.-9 Modified array: 10,1,3,0,2-15,-2,-2,:3 %
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»  Write 3 program o compute addition miltiphication and tmnspese of a 2-0 amay.

s files,

Weak §

argument per ling in thet fle ond eloses the (k.

an aeray. I must free the objeds afler printing thelr contents.

position sp, replacing m nember of characlers (mp may be zerol
Week 6

talephone directary,

*»  Writc s program fo find the number of occurrences of a word in a senlence?

*  Write s program b concatenale two strings without using the inbuilt fumction?

s Write a program to check if two strings are same or nod?

»  Writea program to check whether a string is a paiindrome or not?

+  Write a program to find the number of vowsls and consonants in 8 seatesce?
Week 7

#  Write-n program that reverse the conbents of a siring

" Wrilea program to densossirsie the armay indsxing using polnasrs.

poisiter 1o structure to the calfing function after modifying the members of the structure?
Week 8
s Write 3 program fo demonsirate (e use of pointer to o pointer,
»  Write 3 program to demonsirate the use of pointer to o function.
«  Writea pragram fo desonsirate the swapping the fields of two structores using painters?

imuginary part]

the diffierent desils of the parses e, mmeage, address, hetght e

M’ Week 9
»  Writc a program Io insfantiate the objects of the class persen and class complex?

GompHex?
»  Write 2 C++ progmm Io demanstraie the use of scope resolution operator?

oMy COmSLIUCLors,

Week 10

s+ Wrilea program fo demonstrate the wse of different access specifiess.

«  Writea C++ program to demanstrate the use of inline, friend hunctions and this keyword,
»  Wiite o C++ program o show the use of destructors.

«  Write program in C++ demonstraies the use of fimction overloading,

+  Write  C++ program (o ovesload the *+ opersics 5o that it can add two merices.

- |I'|I|'.li':':rll'll:'l1l a program which wes multiple fkes for hobding multiple functions which are
compiled separately, linked topether and called by main(). Use siatic and exiern variables in

= Impleme o fanction which receiver a poister to a Student struct and sets the willaes aif it frelds,
*  Wrile a program which takes five anguments o8 commusd Fine, opers a Mk and writes onc

+  Write a progmm which creates Sudent {struct) abjects nsing malloc and stores their painters in

» Wrile o function char* sluffichar® s1.char® s2.inl sp, intrp) 10 stufl sring 2 in siring s &

*  Wrilz 0 program (o inpul mame, address and Lekephone number of ‘n' persons (re=20). Son
according to the nemc as & primary key and oddress as the seeandary key. Prnt the sorfed

s Write a program fo pass 2 pointer 1o 4 strectore as & parameder 1o a function and return back

= Writc a program in C++ fo define class complex which having two data members viz real and

+ Write a program in O+ 1o defiee class Person which having mubiiple data members for stonng

s Writea C++ program to add member function that displays the costerts of elass person ard class

»  Write a program in C+ which creates ofjects of Staden class using default, cverbaaded and

&%w/ oo
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Week 11

s Writen C44 program (o everload the ansignmend opemtor.
Writea C++ program 1o everload conmparison operator operator==and operatar! =
*  Wrike a C++ program to averlosd the unary epesator.

*  Wrile a program in C++ which creates a single-inheritance hierarchy of Person, Employee and
Teacher classes and erestes instonces of each class using new and stores them in an array of

Merson ®
Week 12

»  Write o program in C++ which creates a multiple-inberitance: hierarchy of Teachor classes
derived from both Person, Employes chsscs, Each class must implement a Show () member
fanction and wilize scope-resolution opestor,

»  Wrile & program in C++ demoestrates the cancept of Tunciion everriding?
#  Write 3 C++ program ko show inheritance esing different levels?
o Write g C4+ program 1o demonstrate the concepts of ahstmct class anel inner class?

Weck 13

s Write a O+ progrom to demanstrate the use of virbanl fanctions and polymorphism?

= Write 2 C+ program 10 demonsimte the use of pure virual functions and vinal destructors?
Wirite n C+= program to swap dotz using function femplates.

®  Wrile 2 O+ progrant 1o crégte & smple calculsbor which can add, sobirsct, maliply and divide
fwio nimbers ssing ciass lemplate.

Week 14

#  Write a O+ program b demansirate the comcept of exception hindling,

®  Write g C-++ program to creibe a custom exception. Define a class with sppropriate data members
end member finctions which apers an input and autpat file, checks cach one for being open, and
then reaids name, spe, salary of A person feom the input file and sores the information in an
et imcreases fhe salary by a bomes of 10% and then writes the person abject to the output
tile. It coetinues uetdl the inpat strean is no longer poad,

COURSE QUTCOMES (CO):

0 = Studens will demonstrate proficlency inusing basic data types, vordrol structures, aml inputfootput
1o develop efficlent C programs,

: Students will develop comples programs involving arrays, strings, and functions, incloding recarsive
rs and malti-dimensional errays.

¢ Students will apply advanced C programming concepls ssch as cosmand-line dguments, file
inz, and the use of pointers, srctures, end uricns 1o solve real-world prohlems.

To b ffecive rom g 2024 ‘&//(/// NV/ C%/
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O4: studenis will implement object-oriented programming prircipdes in G4+, including the crestion and
mmagement of clnsses and objects, and applying inheritance, polymorphism, and virtusl fnctions.

: Students will be abla to ulilize fusction and class templates, namespaces, and exception handling to
hance program robustness and rtsabiliny.
O: Students will be able to perform input and sutput operations using siream classes, handle stream
rrors, and manage disk file 1O aperations effectivaly.

LEVEL OF CO-PO MAFPING TABLE
POs

cos | 1 2 3 4 & 3 7 8 5 10 1 | 12
: 1 3 3 ) 3 ] - i 2 1 2
] 3 3 3 -] 3 . ; 2 1 2 |
3 3 L | 3 3 7 2 -2 2 | 2 3
4 3 3 E) z 3 F] 2 2 2 2 2 3
g 3 3 E] ] 3 F] F] ;] ] 2 z 3
& 3 3 3 2 3 2 2 - F ] ? 3

To be effective from year-2024
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COURSE TITLE: Database Systems
"Coarse Code: MCAZ4 1020 Examination | T P
| _ | Beheme
{ Total number of Lecture Hours: 84 External RO 4i
Total number of Peacticnl Hours: 56 Internal mn 0
— R O O AN P 1
Lecture(L): |4 [Practieal (P): |2 | Tutorial (T): |- | Total Credits 6
| Course Objectives

= Girosp b baske concepts of dats, information, and knowledpe, and the need for ard evolution of ditabase

| und DBMS. Analyze the characteristics, advaniages, and disadvantages of the DBMS approach.

»  Deseribe data models, schems, aned instances, ard compare varleus databese models, Understand th
Fhree Schoma Architecture, dis independence, database langunges, inter faces, and DBMS classificati

*  Gain an overview of data meadeling amd crentz entily-relationship (ER ) models o represent data siructy
and relafionzhips effectively,

¥ Understand the basic concepls, charscierlsiics, s corstraing. of the relational data model. A
refational akzehrn aperations, including unnry, set theory, and binary operations, to manipulats relatio
data

Apply the eriteria for pood datsbase desipn. Use functional dependencies and normalization b:ch.nique;
(INF, INF, 3NF. BCNF) to design efficient and reliable database schemas that ensure data integrity an
minimize redundancy.

*  Learn SQL syntax and functionalities, including data definition, manipulation, and transsction controll
Handle constraints, joins, views, symonyms, indexes, subqueries, and locks in SOL. Understand the basic
of tranzachon processing, concurrency cantral, schédiles, serializability, and recovery mechanisms 1o
ensure database consistency snd reliabiliy.

Course Content TEACHING
B HOURS
UNIT 1: Introduction to Database Systcms = 14 Hrs

Eﬂ:::m:ﬁm to Data, Information and Knowledge, Dalahase basics — Need and
uticn, Databasc andDBMS, Characteristics of Datshase Approach, Advantages and

P % E L:I-H-H.d'r‘anllgﬁ of BMS Approach, |
System Convepts and Architecture - Data Mudels, Schemas, and Instances,

Modelsand Comparison Three Schema Architecture and [ Inlependence,
e Languages and Interfaces. DBMS architectures. DEMS Classiflcation,

ata Modeling: Overview of Data Modeling, Entity-Relatioaship (ER) Modeling.

UNIT 2: Relational Data Model and Database Dresign 14 Hrs

elational Data Model —Besic Concepts and Charscteristics, Moded Notation, Madel
onstraints and Database Schemas, Constraint Vielations,

ational Algebra - basic concepts, Unary Relational Operations, Algebra Operations
rom Set Theary,Binary Operations, Additional Relational Operations

titerion  for Good Database Design. Database Design through Functiona
pendencics & Normalization: Functional Dependencies, Lossless Join, Narma
orms: |NF, 2NF, 3NF, BCNF.

| UNIT 3: SQL and Advanced Data Definition | 14Hrs
r

L
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P o————— L A

Inireduction te S0L., Dt Types, Data Definition Language, Daia 'mﬁ.ipulﬂ-:u.-
Language. Specifying Constraines s SQL, Transaction Control Languape,

Functins, Set Operators and Joins, View, Synonvm and  Index, Sub Queries ﬁﬂlf
Database Objects, Locks and SQL Formatting Commands.

j.‘?;ﬁ'[ 4: Transaclion Processing and Database Recovery : 14Hrs

Tramsaction Processing ~Transaction Processing Basics, Comcusrency l;'q:-nmﬂ
Transsction and SystermyConcepts, Desirable properties of Transactions.

.

Chamcterizing  Schedules and  Recoverability, Schedubes and  Serialfzabifity)
Concurmency Comrol - Twolhase Locking, Timestamp Ordering.

Datsbase Recovery - Concepis, Transaction Roliback, Recovery based an Deferred and
Immediae Update, Shadow Paging |

Textbooks |
1. Elmasri and Navathe Fundamentals of Database Svetems, Ve, Pearsan, 2017

L

Reference Books

1. Silberschatr, Konk, & Sudarshan, Dasbase Svsem Conceps, MoGraw-HEIL Te, 2011,
i 2. Bavioss L 3QL, FUSQL: The Programming Lanpusne of Oracle, BPB Publications, 2009
(3. Michacl J. Hemendez, Darabase Design for Mere Morals®: A Hands-on Guids 1o Relstional
Diatzimse Design. Thisd Edition, Addison-Wesley Profesional, 2013

Il_xh Mazoal

i Week |
M »  List various users, finctions and constrainis of the database system for Library Management,
» List various users, functions and constraints of ke database system for Banking Sysicm.

Week 2 .
|

e Idemify the various tables and drew o diagrammatic schema to represent the daiabase nl
Library managemeni svsiem.

s Identify the various tsbles and drew a diagrammatic schema o represent the datzhase 01
Liniversity system. |

Week 3 !

Diraw ER Model for the dsiabase of Library management sysem.
Draw ER Model for the database of University managemaent system, 5

TR Y RK
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Wik d

+  Consider the following schema: Supplicrs (sid, sname, address) Pars {pid, pname, color
Calalog (%id, pad, cost)

[Write relationa] algebm querics to

Find the name of supplicrs who supply some red parts.

Find the sids of suppliers who supply same red or green parts.

Find the sids of suppliers who supply some red parf or are af Sriragar.
Final the sids of suppliers who supply some red and soeme green part.
Fird the sids of supplicrs who supply cvery parl

Find the sids of supplicrs who supply every red part.

Find the sids of suppices who supply every ned or green part,

Week 5

» Consider 2 schema R{A,B,C,1) and functional dependencies A->B and C->[. Check thg
decomposition of R into R1{AB) and R2(CD) for losskess join and dependency preservation
» R{AB.CD) is a relation. Which of the following does not have a losskess join, dependency
preserving BCNF decomposition?

l. A-=B,B--CD 1 A-=B, B-=C C>=D
3. AB=C, C=AD 4. A=BCD

Week 6
» Using a sample schema and data, demonstrate the use of 1NF, ZNF, 3NF and BCNE.

M e

o CreatetableStudentwithfollowinganributesandperformthefollowingoperations?

Aiiribute Mame[5T ROLLNO] 51 MAME] 51 ALLRESS | ST TELNG |
Date Tvpe umber Varchar | Char Varchar? |
Sme ih 30 33 H |

«  AddnewattributesCity, Street, CountrywithDatarype Varcharard length 307
= Modifyfield ST_ROLLNOand change thesize to3?
*  RemovecolumnST_ADDRESS?
Describethe TableStudem?
«  DropTableSnedant?
+  CopyStructureof onctableto anather
Week §
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¢ Create Users user!, wser2 userd and perform the fiollowing operations
* Girant Session Privilege 1o the newly cremed users?
Grand peivileges for creating and manipulation tables?

* Grant daio manipulation privileges o variows users on tables?
* Grant privileges with grang optian,
" Revoke privileges,

Week 9

*  Create Object ADDRESS and use the abject in a Table DDL?
*  Create table Student wif following attributes and perform the fellowing operations.

Mumber | Voretar | char Char Varchar2 Warchard Date

E‘:‘" ST ROl <T_amar ST_STREET | ST_CITY BT _State 1Fr_¢nnw OTE_REG
Eww

3 X} EL LY 30 El]

Insert | Orecordsinthetahle,
Perform various Project Operations using Select Query,

Perform various restrict perations using Select Query,
Update records in the table.

Delete records in the table,

Create ancther 1zhe with SEME STucture as existing table without copying the data
Create anather tablz along with the structure and defa from existing 1ahle.

Wieek 10
*  Create table Student with ST_ADDRESS as Object Type with following attributes and
|.i.l'i1h-|| _ROLLN E';M EM oT_peg
_STRE

~ FFF

(0T e r-\hr [Varchar Char har t-lh k}mh:r Diate
F
f6

e B Bs B0 e Ao

To be effective WE

Insert 10 records.

Perform various Project COperations using Selegy Query,
Perform various restrict operations using Select Guery,
Update records in the tabje

Delete recerds in the 1able

*  Create table STUDENT with following attributes and Pertorm the following operations?

\

+ Mo %4
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| ]

:'ﬂ’ In_ru: N ST_STREE. BT, 5T _State tl_m OTE_REG |
: o ME T trr by I
wr Numb Wach Ehav o NarcharZ ffarehar Date _":
r s 13 I

k — | = i |
x K m o o 1o |

.

Insert 10 reconds in the table, .
Perform various Project Operations using Select Query. )
Perform various resirict operations using Sclect Query using varmous

arithmetic and Logical Dperators like

- - - - L J L

Less Than

Grester Than

Less Than or Equal fo
Grester Than or Equal To
Equal to

Mot Equal To

Perform restrict operations using various datatypes like
rumeris, Choraclers, Date,
Perform Update operations uss
Logical Operators on Table

varous Arithmeic and
DENT

Perform Delete aperations using various Arithmetic and Logical

Opeeators on Table STUDENT ; :

= Use Insert and Select Commands together with Arithmetic and Logical
Diperators.

Week 11

s Perform following Trasssetion Control Operations on the above teble

Perform variows data manipulation operations the table .

Create Five Savepoints from 81 o 85.

Rollback to Various savepoints and observe the changes in the table.

Perform various DIDL operaticns the table and oheerve its effect on Savepoint
and REollkack on the table,

Try to abnormally terminate the application to ohserve whether data is saved or

Usa Commit and Commit Work commands 1o save the data permanently.
= Create table STUDENT with following atiributes and perfom

variows DML operations o verily domain constraing

i ST ROLLNO ST NAME ST_ADDRESS

Date Type Mamber | Warchar2 Warchar

St b i 33 ==
“Constraint NOTNull NoiNULL NOTNULL

Week 12
# Create table STUDENT with following attributes and perform various DML operations to

verify Validity Integrity.

D"'h“:;"“t‘ §T_ROLLNO ST NAME | ST_ADDRESS /
“Diate Fumber Varchar? Varchar
| Size e [ k])] L5 Il"l

B % e



MCA Syllabus-P.G. Dept, of Compater Science, University of Kaghmir

L CHECK (ROLLND , .
Constrain = 20001 and NeiNULL, | NOTNEIL
ROLLNO<10001

I e — - e e -
. l'rr:_urr: fble STUDENT with following attributes sl perform various DML aperations lo
verify Entity Integrity wsing Primary aad Unique Keys?

Attribu : |
!. by 51 ROLLNO ST NAME | ST ADDRSS
|ﬂ{t‘_ﬁﬂn Number Yarchar2 Varchor
| Kize [ k[] 13 =
| Consiraint Primary/Unigueheys MolNULL NOTNULL

Week 13

* Ureate table STUDENT with following eatributes and perform various
DML operations o verify Referential Integrity using given 1ables

(employvee and depariment)?
| Atiribute
Name EMP_ID | EMP NAME| ST ADDRESS| DEPT ID
| Date Type Mumber Varchar? Varchar Mumber
e fi H 35 4
Constraint | PrimaryKey| MotNULL | NOTNULL Fareign Rey
g DID NAME Address
Date Type Humber YarcharZ Warchar
i I 1] 100
Constraini Primary Math UL NOTNULL
Rey

Week 14
= Write SQL queries to demonstrate use of Join and various SQL functions

F’% COURSE OUTCOMES (C0):

CO: Demansirate the abildly to understand the fundamentals ol doty, isfomation. ond knowledze. Evalnm
the meed, evolution, and chorseterssiics of dainbases nnd DBEME, includieg their mlvonisges
disadrantages.

CO2: Describe and opply various database sysiem concepts nnd orchuectures, incliding daty mocdels
sehemas, inslances, and the Three Schemn Archileciure, Undersiond ord use danbase lasgusges, interfees
and DBMS classifications.

C03: Creats effective duls models using entity-relatiosship (ER) modefing. Apply nelational data maods
principles asd relational nlpebra operations. Design osd normadize dolabese schemis using [uncliona
dependencies and variais ool fomms {IRF, INF, 3NEF, BONF),

COd: Uilize SQL for defining, manipulating, nnd controfling dats Hamdbe comstrini, joins, vie
subyueries, and datalase objects, Linderstond and apply transiction processing concepls, concumency con
_mechanisms, and databuse recovery technigues 1o ensune database consistency and reliahility.

LEVEL OF CO-P0 MAFPING TABLE
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COURSE TITLE: Disercte Mathematics
' Course Code: MCAZ4INICR o | Examination | T )
Scheme
Total number of Lecture Hourst 56 Fxternal &0 { =
Tul:!_El}Fn ber of Practienl Hours: - = Imtermal a0 L=
Lecture (L): |4 | Practical (P [~ | Tutorial (T); Tatal Credits |
L _ ] # |
Conrse Objectives

Understand and apply fundamertal concepss of propositional lagic, truth bles, and lopical equivalence.
»  Demonstrte proficiency in landling predicales, quantifiers, and aperalions on seis, incleding cardinatity
Unifize various methods of proof, including direst prood, indirect pracl, and mathematicat induction, oo
solve problenis and prove the comeciness of plgerithms,
Apply counting technigues such as permusations, combirations, and the Pigeonhale Frinciple tosalve
problems in discrete maflematics
= Analyze mnd apply principhes of discrele probability, including advaaced counting techniques like the
| inclusion-exclosion principle and solving recurrence relations, {
Interpret and analyse relations, digraphs, and basic graph theory concepts, including connectivity, paths
circuits, and graph colouring, using appropriate mathematical tools and representations.

-

Course Centent TEACHING
HOURS
UNIT 1: Foundations of Diserete Mathemafics 14 Hrs

Proposition, Logic, Trsth tables, Propositional Equivalence, Logical Equivalence
Predicates and Cuantifiers; Sels: operafions om sels, Compuer represendation of s
Cardinality of a Sel

Fanctions: Domasin, Range, One-to-One, Onto, Invemes @ad Composilion
Sequences end summations, Growih of functions,

Meihads of Proof: Direct Proaf, Indirect Procf, Mathematical Induction for pml.linﬂ
algorithms; Counfing techniques - Permntatlons, Combinations, The Figeonbol
Pringiple,
UNIT 2: Probability, Counting, and Relations 14 Hrs

M Diiscrete Probability, Advanced Coontmg Techniques: Inclasion-Exclusion,
Applicatiors of Inclission exclusion principle, recurrance relations, solving

recusmence relation.

Relatioas: Relations and their properiics, Binary Relations, Equivalesce relations,

Diagraphs, Mrix representation of relations and digraphs.

Compuier representation of relations and digrapls; Tresitive Closares, Warshall's

| Algarithm, Problem solving on Warshall's Algorithm,

UNIT 3: Ordered Sets and Graph Theory 14 Hrs

Partislly Ordered Sets (Posets), External elements of partially ardered sets, Hasse

disgram of partially ordered set, isomorphic cedered sel, Lafices: Properties al

Lattices, complemented Lattices.

Graph theory: Iniraduciion 1o graphs, Graph Terminology Weighted graphs,

| Repressating Graphs, Connectivity af Graphs: Paths and Circuits, Ealarian Ill'llj
Hamiltonian Paths, Mairix representation of graphs. Graph Colosing and it

applicatinnz.

UNIT 4: Trees, Roolean Algebra, and Groups 14 Hrs

mmmwmw%% @:’/{; W,W
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Trees: Rooled trees, Application of trees: Binary Search Trees, Decision Trees, |
Prefix Codes, Tree traversal, frees and sorling, spatabng trees, minimal spaning
fTegs

Fimite Boolean algebr, Functions on Boolean alpebea, Doolean functions as
Aoolean palynominls, Groups and applieations: Subgroups, Semigroaps, Maonaids
Isemorphizm, Hemomarphizim,

Texthooks

I, KENNETH H. ROSEN “Discrele Mathematics and 1is Applications™, 7 Edition, 2017 , Talz
MeGiraw Hill

Reference Books

1. LIU, “Elements of Digerete Mathematies”, 4% Edition, 2017, Tata MeGraw Hill

I RCHALMS Outlines, "Discrets Mathamaties”, 3" Edition, 2017, Tats MeGraw Hill.

3. KOLMANREHMAN, “Discrete Mathematical Structures™, 6 Edition, 2015, Pearson Education

4. NICODEMI “Discrete Mathematics” 2002, CBS
COURSE OUTCOMES{CO):
CO1: Ability to Apply Logical Reasoning and Proof Teehniques: Students will demaonstrate
proficiency in using propasitional and predicate logie 1o constrsst valid arguments snd proofs. They will
apply medhads such as direct peoof, indirect proaf, and mathematical induction to sclve problems and
analyze algorithims.
l:ﬂ:.'- Competence in Cﬂ_l-lhﬂli and Probability Analysis: Students will be able to apply counting
pmmhhflmm 'I;II:: :I?illé'f::ﬂ'“ﬂ& mmﬁﬁ;ﬂ_rﬂﬁ ﬂ::{:h: Pigeonhole Principle to solve discrete probability

- yze recurrence relations fv adv ing peinciples [i

Inckuios Evcipson Pt i apply advanced counting principles like the
CO3: Understanding and Application of Graph Theory and Relations: Students will acquire
Enuu:lndgn: of graph theary, including graph representations, commetivity, paths, ¢ycles, and graph
caloring. They will understand propesties of relations, matrix representations of relations and digraphs
and algarithms like Warshall’s Algorithm for transitive hosure. '
Co4: Proficiency in Structural Analysis and Algebraic Concepts: Students will demonstrate
mﬁ:len:_-.rmmjalymg stractures such as partially ordered sets (Posets), laltices, trees, and Boolzan
ilgebra. They will apply cosoepts of functions, groups. and monoids to solve problems in various
| Zpplications, iscluding decision trees, sorting, and Boolesn functions,

LEVEL OF CO-PO MAPFING TABLE,
M/ Pos
1 3 3 3 2 2 2 1 2 3 5 3 5
2 i 2 1 1 i
= = 1 2 1
: 1 3 z ] Z 2 ] 3 | 3 3 ; 1;
| 2 2 b 2 F = 2 | 3 5 - : |

WV y
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l. - _ COURSE TITLE: Computer Metwinrks _

Course Code: MCAZAIMDCE, B Fxnmination T P
e = : Schome

Total number of Leetare Hours: 56 Fxiornal T -
!T“[“' number of Practicn] Howrs: - e T |

| Lectare (L) [4 | Practical's (F): | - | Tatorial (T): |- | Total Credits 4

Conrse Ohjectives

* To gain a comprehensive understanding of the core prineiples of computer networking, including
profocel design. protoeol layering, algorithin design, and performance evaluation.

» Toacquire detailed knowledge of the O8I model and TCP/P protocol suite and understand the

design issucs and protocols used in the dala link layer and MAC sublayer,

To Understand the design ssues of’ the network kayer, including varlous rowting algorithms and

congestion control imechanisms,

To learn about the protocels used in the transport and application layers, including their design and

functionality,
Course Content TEACHING
HOURS
UNIT 1: .14 Hrs

ntrodwction: Metwark, Uses of Networks, Types of Networks,
erence Madels: TCP/P Medel, The OS[ Model, and Comparison of the 051 and TCP/IN
ference madel, Architectura of [nternet,
hysical Layer: Guided transmission media, Wireless transmission medin, B
Transmissian, Microware Transmission, [nfrared Transmission 2nd Light Transmission, Digi
fvindulation and Multiplexing, Swilching.
Cellular Networks: Celb, Handoff, Paging, Different Generation of Cellular Metworks, G5M,

Cable Networks, Commanication Satellites and Pollcy of ihe Physical Layer,
UNIT 2:

-14 Hrs

Data Link Layer: Design issues, Error Detection & Correction, Elementary Dala Link

Layzr Proiecols, Sliing window protocols and SONET

Mediem Access Control Sub Iayers The Chanmsl Allocation problem smd Mulfiple

. | Access Pralocols, Ethemet. Multiple Access Protocoks - ALOHA, CSMA CSMAICD,
CEMAICA, Collision free protocels, Etbernet- Physical Layer, Ethernet Mac Sub layer, Data
link; layer swilching: Use of bridass, leaming bridges, spanning tres bridpes, repeaters, hubs,
bridges, switches, routers and sotewys,

UMIT 3: -14 Hrs

etwork Layer: Network Layer Desigs issues, store and forward packet switching coanection
g and connection oriented networks-routing algonthms-optimality principle, shortest paih]
oding, Distance Vector Routing, Link State Rowting, Path Vector Routing, Hierarchi
tuting: Congestion control algosithms, [P addresses, CIDR, Subnetting, SeperMetting, IPvd
acket Fragmentation, IPv6 Protocol, Transition from [Pvd o 1Pw6, ARP, RARP, OSPF , BG
Traffic Prioritization,
UNIT 4: - -14 Hrs
Transport Layer; Services provided to the upper layer's slements of 1ranspart Prﬂnrmri
ressing conmection estahlishment, Connection release, Error Control & Flow Control, Cras
ecovery. The [nternet Transpart Protocols: UDP, Introduction to TCP, The TCP Service Model]
TCP Segment Header, The Connection Establishment, The TCP Connection Release,

P Sliding Window, The TCP Conpestion Control Algorithm, Socket Programming,
pplication Layer: laiwaduction, providing serviess, Applications layer pardigms: Clien

erver madel, HTTP, E-mail, WWW, TELNET, DNE,

Tﬂh::ﬁmfiu:frnm%ji %(» E ,-'L./,.""‘ f
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—

Texthooks ' .

Andrew Tanenbaum, “Computer Melworks, 6ih Edition by Pearann, 2012

Reference Books

Behrouz A. Foruzan - Data communication and Netwarking, 6ih cdition, TMF, 2022

| COURSE OUTCOMES (CO):
IUpen suceessful eompletion of this course, Teamers will he sble 1o:
1: List the Tunctionalities of difforent tiyers in both the 081 and TCPAP refirence models,
02 Analyze complex networking problems, including the concepts of intermetwarking, and the
differences between commestion-orened and connection-les approsches.
CO3; Deseribe the principles of switehing and routing algorithms used in computer networks.

C04: Distinguish between TCP and UDP feemsts and procedures, understanding their respective uses
and characteristics.

COS: Identify, formulate, and analyze complex networking issues, applying principles and
ooncepts lenrmod “ﬂl""‘ il cosie

LEVEL OF CO-FO MAFPING TABLE

POs
1 ] 3 F [ [ T 8 ] 10 11 12
Cos
1 F] E] 3 3 F] 2 F] 1 - ¥ =
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1
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COURSE TITLE: Compater Graphics

MCA Syllabue-p i, Dept. of Computer Seience, University of Kashmir

| Conrse Code: MUAZITOSDEE Examination | T [
TV _ : Schenie | |

Total number of Lecture Hours: 56 External L -

Total number of Practical Honrs: - Tnternal 20 -

;lfﬂjrr_r_!l-h ]4 ] Practical(P): |- '[:"l“‘:il'nr_iﬂ my: [- fﬁiﬁr&ﬁfl' K

!('m.lm Objectives:

*  Understand key concepts, graphie dieplay devices, and 20030 transformations.

Develog skills in Tine and circle drawing, clipping, flling, and hidden sierfice removal.
Apply mathematical techiiques ke splings and Derier methads for complex graphical madels.
Explare nultisedia TONCE M. file famants, slormge sohulions, and inu'uaﬁu;.up}' ARAR ln‘d‘mnlingi:a.

Conrse Conteni

TEACHING
HOURS

UNIT 1:

E—

14Hrs

| Introduction to Computer Graphics, Applicstions of Competer Graphics, Graphic
Display Devices: Refresh Cathode Ray Tubes, Raslerscan Displays, Random-Sean
dieplays, Color CRT Monitars, Coscept of Double Daffering, Lookup tables. 2D
Graphics: Canesian and Homopgeneous Coordinate Systems, Line drawing algorithms
(Bressenham’s and DDA), Circle and Ellipse Drawing Algorithms,

UNIT 2:

14Hrs

1-Dimensions] Transformations, Concepts of Window & Viewpost, Window to
Viewport Trarsformsfioms, Monmalizaion  transformation  (JL)  Composite
Transformations: General pivot point rotation, General fiwed point scaling, reflection
word fine y=x, reflection w.rt line y=x (4L) Transformation between coordinate

svssems, affine trensformations, Kaster methids for iransfommations (3L}
UMIT 3:

14Hrs

M/ Filling techniques: Boundary and Flood-fill alporithms (21) Clippirg, Line Clipping

Algorithms (Cohen-Sutherland Algorithm), 3-D Geaphics, Projections: perspective snd
parallel projection transfermations, (3] 3-Dimensionn! Transformations, Hidden
Surface Removal Techeiques, Z-Buller Algosithm, Back Face Detection {31

LUNIT 4:

14Hrs

Curves and Surfaces: Spline specification, interpofated& Approximated Splines. spline
representation, cubic spline interpolation methods, Bezier Splines, Bezir Curves,
Cubic Bezier Curves, Bezler Surfaces. (3LIntrocuction 1o multimedia elements;
Images (AMP, PCX), sound {(WAY, MPI) Multimedia storage formats: CDs and
[WEs) [ntrodustion to virual reality (VR and nepmented reality (AR) technologies.

Texibooks

-

Ta be effective from year-2024 %’ &’/ J\}\-//A/
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. Hearn s Boker, “Competer Graphics wilh Opentil.": 4k it learn, M. Pauline Bak
";"-'““TI-‘E'- drnims e rap ilh OpenGL": 41k Edition (2022), Donakl Heam, M. e,
Ze-Nian L ned Musk 5. Drew, *Fundamestals of Multimedia™ rdd Edition {2021), Springer.

. WM. New “Pringi : . o
Edum“‘;ﬂ'gﬁ and Sproull, “Principles of lieractive Computer Graphics™ MeGraw-Hill Education; Id

‘Etrﬂ'l:ll:l: Books
1

Steven Harrington, “Computer Graphics: A Frogramming Approach”™ MeCraw-Hill Education: 2nd
Edition, 2021,

Flastock and Kdley, “Schaum's Outline of Thenry and Problems of Computer Graphics™ McGraw-Hill
Edueation; 2nd Edilion, 2023,

& Duvid F. Rogers and J. Alan Adams, “Procedural Elements of Computer Graphics™ McGraw-Hill
Edueation; 3rd Editvon, 2021,

4 David F. Rogers aml J, Alan Adams, *Mathematical Elements of Computer Graphies” MeGraw-Hill
Education; 3rd Edition, 20232,

= Jumes I Foley, Andries van Dam, et al,, “Compatter Graphics: Principles and Practice” Pearson; $th
Edition, 2023.

6 Sinha and Udai, “Computer Graphics”™ Tais MeGraw-Hill Eduzation; 2nd Edition, 2012

I+

COURSE OUTCOMES (CO):
C:  Apply Graphics Principles: Usdesstznd and apply core concepts of computer graphics and

slormaticons,
F:u: Implement Algorithms: Develop and execuse line drawing, clipping. and filling algerithms.
035 Create Curves and Surfaces: Design and manipulate graphical models using spline and Bezier techniques
C04: Manage Multimedia: Integrate and manage multimedia elements and file formats,
CO5: Explore AR/VR: Apply basic concepts of augmented reality and virtual reality technologies.

H, LEVEL OF CO-PO MAPPING TARLE

POs
COs 1 3 3 4 5 [} T 8 4 18 1 i2
. 3 3 = e} 3
F 3 | 3 - 3 - =
3 3 3 3 3 . : 2 = [ = 3
[ 3 3 3 - 3 2 - - 2 ) - i
5 3 3 31 % 3 | 3 3] & | 3 ; Ty
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COURSE TITLE: Management Information Systems

| Caurse Cade: MCAZ4I06DCE, Examination | T | P
| Schemie

Total number of Lecture Hours: 56 Externnl &0 -
Total number of Practienl Howrs: - Tndernal Pl
Leetore (L): |4 | Practical (P |- | Tutorial (1) |- | Total Credits 4

Iﬂnum Objeetives

»  To deseribe the role of informution technology and decision support systems in business and recard the
current isspes willy thoge of the firm o solve business problema,

r To introduce the fundamental principles of computer-based informataon syslems analysis and design
L

devebop an undesstanding of the prindples and lechnigues wsod.

To enable studets, understand the various knowledge representation methods and different expe
system stnoctures as sirabegic weapons {o counter the threats to Business and make business m
competitive,

i 4. To enable the shadents to use information to assess the impact of the Interne and Internet technalogy
on ¢lectronic commerce and electronic busimess and understand the specific threms and vulnerabilities

O COMpUISr Sysiems.

Course Content TEACHING
HOURS
LNIT 1: Basic Concepts of Informiation System -14 Hrs

Bole of data and informedion, Organieation dnictures, Businsss Process, Sysiems
A nproach and infrodoction fo Information Systems,

mess fanctions and developlag business models. Role and advantages
ransaction Processing Sysiem, Management Information System, , Executr
Systems and Stratezic Information Systems.

esources and components of tnfm-rmliim Sysiem, intepration and nub:mﬁma

H’ UNIT 2: Architecture & Design of IS and Decision Making Process =14 Hrs

Architectare, development and maknlenance of Iformation Systems, Cmr:h-‘_mj
and Decentralized Information Systems, Foctors of success end figilure, volae @n
risk of 15

Progrommed and Mon- Programmed decisions, Decision Support Systems,
Models and approsches fo 465

UNIT 3: Introduction to Enterprise Management technologies -14 Hrs
Business Process Reenpineering, Totsl Quality Managemenl and Eilﬂumiai

Marapement System viz. ERP, SCM, CEM and Ecommerce. An Overvicw o
Enterprise an Overview of Enferprise; [ntegrated Management Informsties;
Business Modeling; ERP for Small Business (

UNIT 4: : Security and Ethical Challenges -14 Hrs '

ST, o U o) 4
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|_ Fthical responsibilitics of usiness Professionals — Dasiness, technology.
Computer erime - Hacking, eyber thell, onsthorized use ot wark, Piracy -
software and imellectunl property, Privacy — lssues and the Infernet Privacy,
Chnllenges - working condition, individuals. Healh and Social lssucs,
| Ergonamics and evber terroriam.

Text Book:

Management Information Systems”, W. 5, Jawadekaz, Tata McGraw Hill Edition, e

. Reference Hooks:

I *Management tnfonmation Sysiems”, Kenneth J Lasden, lane I, Laudon, Pearsor/PHI, 104
2. Introduction to Information System”, James A, O Brien, Tala MeGraw Hill, 12th Edtion,

COURSE OUTCOMES {CO);
COL: Felare the basie concepts and icchnologies wsed in the ficld of mamgement Infoemation systems;

€02: Compare the processes of develaping and implementing iaformation systems.
CO3: Outline the role of the ethical, socinl, and security issees of information systems.

CO4: Translate the role of information systems in organizations, the sirategic manegement processes,
with the implications fior the management

LEVEL OF CO-PO MAPPING TABLE

. P
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COURSE TITLE: Artificial Intelligence

Course Code: MCA2410RDCE Examinatinn T F
LHeheme
Total number of Lectare Hours: 56 External A -
Total number of Practical Hours: - Internal 0 =
Lecture{L): |4 | Practical (P): | - | Tutorfal(T): | - | Total Credits 4
Conrse Ohjeetive:

E Ta develop o solid understanding of the basic principles and history of artificial intelligence.
o Leam how to represent and organize knowledpe for intelligent systems.
t Understand and apply reasoning methods for decision-making and problem-solving.

To implement and apply algorithms o solve camplex problems.

Course Conient TEACHING
HOURS
UNIT 1: Introduction to Artificial Intelligence =14 Hrs

Defination and histery of astificial inellipeace. Al applications and scope. Logic

representation {Propositional logie, First-order logic), Enowledge-hised
vitgms and experl systems. Forward chaiming, backward chaining. Apents]

Intelligest apents, Apents and Environment, Structure of Agents Knowledze.

UNIT 2: Fuzzy Logic

Fuzzy logle and uncertainty. Fuzzification, Linguixiic terms. Fuzzy sefs, Hedges)
Ressoning in Fuzzy Logic. Fuzry set operations. Fuzzy vestor matrix multiplation
Fuzzy Max-Min inferencing. FuzzyMax-Product inferencing. Mulliple premise
furzy inferencing. Mamdari Inference. Fuzzy multiple rule aggregation
Defiazzification. Applications of fuzry logic.

UNIT 3: Inductive Learning Algorithms -14 Hrs
Inductive Jeaming alporithms, Categories of indactive leaming algarithms. Rule
extraction with mductive leaming algorithms, Decision frees, D3 algorithm, AG
gporithm, SAFAR] slgorithm Applications of [nductive Leaming
Machine Lesrning: Supervised, Unsupervised and Relnforcement Leaming, |

- 14 Hrs

LINIT 4: Search Algorithms | 14 Hrs
Search Algarithms — Uninformed search strategtes, Informed search strategies, Hil
Climbing, Cosstraint satisfacdion problems, Optimization techniques: Gepets
dithms, Simudnted annealing, Ant eolony optimization, Swarm Parf
imization
extbonks
1. “Amificial Inielligence: A Guide to Intelligent Systems” by Michac] Negnevitsky, Latest Edition,

20020,
‘2. wamificial Tntelligence: A Modem Approach ” by Stunrt Russell and Feter Nondg, " Edition, 2020,

3. “Arificial Intelligence: A Guide for Thinking Humans” by wielanie Mitchell, Latest Edition, 2019
Reference Books
| “Amificial Intelligence” by Elaing Rich, Kevin Knight, and Shivashankar B, Nair, 4* Edition, 2021

5 ~apificial Inteliigenee: Foundations of Computational Agents” by Michael Wonldridgs, lst Edition,

2021,
. “Mature-inspired Optimization Algorithms® by Saeid Aziznejnd, Gholamreza 7. Naderpour, and

Mahammad A, H. Sadeghi, [st Edition, 2010,

S WV S



COURSE OUTCOMES(CO):

MCA Syllabus-.G. Dept. of Computer Science, niversily of Kashmir

problem-solving.

tasks,

CO: ldmliﬁ.- and discuss \.'lifEr;lr;-rmFﬁi:nlh'lm of Al poross different domains mn_tlhrf;';immﬂtﬁ-
CO2: Develop and implement knowledpe-hased systems and expert systems for decision-making and

CO3: Uhilize constraint satisfaction prablems and aptimization technicues to iackle complex i“’-‘fs-
OO '|I'I'Ip||.!r'l"||'!ﬂl aiid cwnlnde informed aind oninfarmesd search ﬂgﬂrill‘ll‘lﬁ o snlve p'r;Mt‘.‘l'l!‘l-‘ﬁDh"lﬂﬂ.
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M Oricnted Metrics vs, Finction - Oriented Metrics, Capability Mamurity M

MCA Sylla
Yllabus-P.G. Dept. of Computer Science, University of Kashmir

COURSE TITLE: Software Engincering

—

Course Code: MCABIIDTCR. -
P v U IR
otal namber of Lectare Tinurai 8¢~ ———————|-cheme _ ]
Total number of Practical Hours: - | ';E%:T (N :;l a
ectwre (L): 14| Practical % [- | Tatorial (0 | [ Tomi Gt |51

Course Objectives

‘= Understand Seftware Engineerin i
. : , & Fundamentals: Gain knowledge of the nat s, ;
; ;h;dﬂl.l;;;;;:fmnw:m engineering mwl its hisiorical context, o e
are Developmen! Processes: [ ili
;-rludn:is. o WO 1. S eqarn and wulilize various softwane developerent
= Measure Software Processes and Projects: proces '
uhl;d madels like CMMI and COCOMO, i Giana PR
* Master Requirements Engineering: Develop skills in eliciti '
TS : o skills in eliciting, analyzing, medeling. and
uhr{mmg bath fimetional and non-funelional e rements. . . =
* Design Enginecring Proficiency: Understand design principles, modularity, and patterms, and
‘:\p]i:: fmnlgman:meﬂ and olject-oriented design methodelogics.
®  Adhicve Lompetenee in Software Testing and Reliability: Usderstand core testi
and techniques, and explore software relinbility and mng.im:i?g processes. B

Course Content TEACHING
HOURS
UNIT 1: Fundamentals of Software Engineering 14 Hrs
Concept and Nature of Software: Concepl and Nature of Software, Software Crisis

poftware Engineering — Concept, Gouls and Challenges, Software Engineesi
A pproach,

gofiware Developmeant Process, Process Models - Waterfall Model, Evolutionery an
Throwawny Prototyping Model, Incremental and lerative Models, Spiral Model
Agile Process Madel, Component based asd Aspect Oriented development
Software Process and Prosect Measurement: Measures, Metrics and Indicators, f;]

Integration {CMMI), COCOMO Model

UNIT 2: Requirements Engineering 14 Hrs

Introduction to Requirements Engineering - Why, What and Where, Requirements
Types: functional and nonfunctional requirements.

Requirement Engineering Framewerk, Requirement Elicitation Process aml
Technigues. Requirement Analysis and Modelling, Requirements pricritization,
verificetion, and validatioa,

UNIT 3: Design Engineering

Basios of Design Engineering - Absiraction, Architecture, Patterns, Separation of
concerns, Modolarity, Functionad Independence, refinement, Refactoring.
Function oriented design, Design principles, Coupling and Cohesion, Design
L‘CHEU'I:IHI- & Speciffcations, Structured Design Methodology.

F:m.mum Design - Design Concspls, Design Methodelogy, Object-oriented

14 Hrs

Iysls and design modeling using Undfed Modeling Language (UML), D_lmu.rrlii:&l
unclional Modeling, Design Verification,

To b effctive rom yer: 5%/‘ M;/ f\)\/v




MCA Syllubus-P.G. Dept. of Computer Scienee, University of Kashmir

| UNIT & Software Testing and Reliabiity i g

i iﬁﬂ'nm: T‘:‘:'ﬁ"ﬂ Concepls, Terminodogy, Testing & Debugging, Adequacy
+ Critering Static vs. Dynamic Teaing, Bnck Dok ve, Wikise Hox Testhng. Siruciural
| testing and its techniques, Funclional Testing and its techniques, Mutation festing,

| Random Testing. Non-Fancliosal Testing like Refinhility, Usability, Performance
andl Security Testing.

| Iniroduciion o Software Reliahility: Basle Concents, Carreciness Vs Reliability,
Software Relubility seirics, Operstioonl Profile, Relinbility Estimation and

Predication, Reliahiliy md Testing.
| Concept of Sofiwnre reengincering, reverse ertginesrleg and ehonge managemen.
|E:_:_ll:|-u-ul-ns

1. Shan Lawrence Pllecger nnd Joasne M. Atlee - "Soltware Engineering: Thenry and Practice,” dth
Edition, Pearson, 20140,

ference Books

1. lan Semmerville - “Soflware Engincering,” 10th Edition, Pearsan, 201 5. -
| L Pankaj Jalote - " An Inlegrabed Approach 1o Software Engincering,” 3rd Edition, Narosa Pubdishing

House, 2,
3. Hans Yan Vict - "Software Engineering: Principles and Practics,” 4th Editien, Wiley, 2016.
4, James F. Peters - "Software Engincering: An Engineering Appeoach,” |5t Editian, Wiley & Sons,
2000,
5. Roger Pressman - *Sofiware Engimeering: A Practilioner's Approach,” §ta Edition, MoGraw-Efill
Publicatiens, 2014,
COURSE OUTCOMES (CO):
COL: Students will explain the nature of saftware, the software crisis, ind the goals and challengss of
fiwrare engineeTing,
(02: Students will Enplement appropriste sftware development models sisch 2 Waterfall, Agile, and
iral hased on project noeds.
03¢ Students will ssseds software processes using metrios and maodels like CMMI and COCOMO,
4: Smudents will perform requirement elicitstion, aalysis, modeling. priortizstion, verificaticn, and
datian.
05: Studenss will appily design principies and object-oriensed design methodologies wsing UML.
H fiz Stodens will exezute varfous besting techniques and evaluate non-functional requiremess like

iahitity and performance.

LEVEL OF CO-PD MAPFING TABLE

FOs
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MCA Syllabus-P.G, Dept. of Computer Seienee, University of Kashmir

COURSE TITLE: Mock Chain Technablogics

Course Crulg; MCA24ID9DCE Fxaminatian T F
— Seheme
Total mumber of Lecture Hours: 56 External L1l -
Total number of Practical Hours: - Internal W = |
Leeture (L1 |4 | Practical (M): | - | Tutorial i_'l']:| - | Total Credits 1
Course Objectives:

L]

I-"{wglnp o decp understanding of the fundamental principles of bockehain technology. including
distributed ledger technobogy (DLT), cryplogruphic methods, and consensus mechanisms, and apply
this knowledge 1o evaduate differen blockehnin srehiteciures.

Amalyre and compare vasious consensus algorithas such as Prool of Werk (FaW), Proof of Siake (PoS)

Eﬂiﬂ emcrging meihods, understanding their impact on blockekain security, efficiency, and

by,

Demonstrate peoficiency in blockdhaln development, including the creatics and deployment of 5

contracts weing Solidity aed other blockchain propmmming languoges, and the development o

decentralized applications (DApps) on platfoems like Etheream and Hypesledger,

*  Aspess the security challonges associnted with blockchain and cryplocurrencies, including poterti
threals, vulnerabilities, and the implementation of sesure coding practioss (o mitigate rsks in blockehai
applications.

*  [nvesiigate advameed applications of hlockchain technology in felds such as 10T, Al and healthcars,
and evalisie the poteatial of blockchain to salve real-world problems in these domairs, |

#  Critically analyze the Future trends and emerging technobogies in the Mockekain ecosysten, such ;u.-f
guantum-resistart blockehaing, decentrafized identity solations, and cross-chain interoperability, to

understand their potentinl impact oo industry and society.

Course Content - o TEACHING
HOURS
nit 1: Introduction to Blockchain Technology 14 Hrs
U

[Introdeciion to Bleckshain - Definifion, History, and Evolution. Basic Concspts -
Distribisted Ledper Technology (DLT), Cryptography, and Consensus Mechanisms,
[Types of Blockchnains - Public, Private, Consartium, end Hybrid Block chaiss,
Bleckehain Stacture - Blocks, Chaing, Wodes, and Transactions, Crypographkc
oundations - Hash Functions, Digital Signatures, Pubfic and Private RKeys.
ensus Algorithms - Proof of Wark (PoWh, Proof of Stake (Po5), Delegnted
PoS. Smart Contracts - Definition, Crestion, Exevution. and Security Issues.
iﬂmiewnf‘h-:lajnr Bleckchain Plarfonns - Bltcobn, Edveraum, Hyperledper |

M’ II.H:H 1: Blockehain and Cryplocurrencies 14 Hrs

Emm&m Networks - Nodes, Peor-to-Peer Metworks, and Distributed Consensus,

ecurity in Blodkchain - Threats, Attacks, and Coustermeasures. Blockehain Use
ases - Financial Services, Supply Chain, Hedibtare Introduction io
ryplocusrercies - Biteoin and Altcoins. Bitcoin Architecturs - Blockchain, Mining,
alles, and Transactions: Ethersurs and Seart Contracts - Solidity, DApps, and
ias. Cryptocurrency Wallsts - Types, Security, and Kay Management.

it 3+ Blockehain Development and Implementation 4T
nireduction 1o Blockchais Development - Taols, Platforms, and 1DEs, Blockchain
evelopment Languages - Solidity, Vyper, Go, and JovaScript, Ruilding Smart
E.unlrnm . Basics, Writing and Deploving. Developing DAgps - Fromtend,

ackend, and Smart Contace Intspration, Etkersum Developmest Environment - \
Gansche, Remix, Hyperdedger Fabre - Architectore, Componenis, @nd

To be ¢Tective from year-2024 g Wl\rﬂ 1




MCA & :
CA Syllabus-P.G. Dept. of Computer Science, University of Kashmir

F]mhpmm_ Testing Blockehain Agpplicotions - Llni;"'i“gu, Inlegration Tesls . |

FJ]';::':E‘:]‘:;']:*'JJI“E!I’ Topics and Future Direetions in Blockehain 14 Hra
ETS i in loT - Use Cases, Challenges, and Solutions. Blackchain and Hag Dats

ﬁ-:;;::':;h“gl’]wf;'h“’_“ Use Cases. Rlackchnin in Al - Synergics, Applications,
s et % Hockehain and Cloud Computing - Decentralized Cloud Salutions.
" ustainable Blockehain Technologies. Quastum Computing and its
mpact on Blockehain . Futore Directions - Web 3.0, Decentralized [dentity, and
Tokenization of Assets.

Texthooks:

l. "Blockehain Technology: Concepts and Applicatins” by Kumar Saurabk and Ashulosh Saxend,
MeGirave-Hill Education {2020

b, "Crypiocurrency and Blockehain Technahsgy" by Shaik Nasrulluh and M. Balamurugan, Pearson

L2021,

%3- *Blockehain and Cryptocurrency” by B. B. Gupta and Hemraj Saini, PHI Leamning (2020).

ference Books:
1. "Cryplography and Blockchain Technology” by Amul Kahate, MeGiraw-Hill '_.—:duna:ipi (201E).
. "Blockchain: Principles and Applications” by Limesh Kumar Singh and Kavita Rani, Pearsaa {2020
" wBlockchain Technology and Applicetions” by M. 5. Kinuthika and B. Prab, PHI Learming (2021}

OURSE OUTCOMES (CO):
01 : Students will be able to explain the core Coneepls of blockchain technelogy, inclun:]ing_dlsu'ibu'lfﬂ
edpers, cryplographic pringiples, and consensus mechanisms, and demonstrade thesr application in real-
d blockchain architectures,
(02: Stedents will be capable of comparing and contrasting various blockchain consensus algorithms
sing their fmpact an secarity, performance, and scalability, end determining the approprinte algorithm
specific use cases
03 Stwdents will asquire practical skills In hiuckchain development, incloding writing, testing, and
eploying smart costracts using platfiorms Fike Ethereum and Hyperledges, and intzgrating these coniracts
decentrallzed applications (DApps).
s Srudents will be able to identily and analyze secisrlty threats and vulnerabilitics in bisckchain syste
cryptocurencies, and implement secure coding practices and strategies to protect blockchain-b
IGAN QNS
_ squdents will eritically evaluate the potential of blockchain technology in advanced applications, suc
0T, Al & healtheare, and propose Innovative solutions using blockchain o address challenges int

turs-residant hlockehains, decentralized identity salulions, and erass-chain interoperability, and

06: Students will demonstrate an understanding of emerging trends in the blockchain ecosystem, such s
their poteatial impact on the future of the technology and its applications.

A Y a3
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Lugluur-fﬂll-nmfpulaﬁm Instractions.
Branching instructions, Looping instructions.
nstructions, Processor coatral

ghifi instruetions, Relate instructions, Siring

- = COURSE TITLE: Computer Architecture & ALP
Eentteye Cors MCAZIIDCE Examination T P
Scheme

lﬂlll number of Lecture Hours: 56 Fxternal [Tl = |

olml m - —]
umber of Praclical Hours: - Tnternal m | T

Lecture (Li: [4 [ Practical (I': | -| Tutorinl (T): -| Total Credits | 4

Course Objectives

n D.!!Sﬂibt ihe architeciure of 3086 microprocessod

e Differentiate between various addressing modes of BOBG microprocessar

o IHlustrate the instruction format of 3086 micraprossssar

s  Explain various types of instroctions availsble in BOBE misroprocessar

o Use emuB086 to write basic 808G assembly programs

»  Developadvanced 8036 assembly programs KINE and INT 21 H services
Course Content =" TEACHING

HOURS

UNIT 1= 8086 Architecture = 14 Hrs

Basic fearures of 086 Microprocessir, BOEA Microprocossar Archipecture

(B, EL, Irstruction e .

HOA6 Programming model {General Purpose Repisters, Segmen Registers,

Painter & Index Reglsters, Flag & Other Regisersh )

Segmentation in pigs. 808G Pin-oul deagmm, §086 Operating modes

(Minimum and sdaximum Mode 805G Addressing modes. _'—_"f

LINIT 2: Imstruction Sel 14Hrs |

FO8G [nstruction Format )

086 Tastrucion Set Dinta-transfer  Instructions, Arithmetic Instnactions,

14Hrs

= inetructions.
LINIT 3: Assembly language
| Imroduction, Instruction Qraternent and Assembler Darectivas, TASM using

| 8.
Dt Dedinition Directives, Named Constant Direclives, Simplified Scgment
Directives. TASM Memary Madels

emudlE0

14 Hrs

Wiiting hasic asserably programs in

UNIT 4: Advanced assembly cOmCEPLS
Srack: Defining a suﬂk.FUSHﬂn:EFﬂPimnmﬁms-Pmmﬂur:s: Defining and
Calling a proceduse. CALL and RET instructions, Passing parameters o

ures (via registers and Stack).
| Macros and other Assembler directives. INT 21 H Keyboard Services, INT

| 21H Display Services, INT 21H File Services.
wsing procedures and INT 2TH.

i

| Writing advanced assembly programs

To be effective from year-2024
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" Texthoaks: - = |

; LT, Kavalin, 8085 Progranming sad Advanced Proceswor Architectune, Wiley frifi, 20102 |

| Reference Bonks: E— i
1. T.P. Skinner. An Introdsiction o BIRARIER Assembly Langeage Prograsiming. John :-'-fll:_a- |98
2. W, A, Trichel, A, Singh, The 8088 ael 8046 Microgrncessors: Programming. Iterfacing. Softwste.
| Hardware, And Applictions. Pearsan Fiducation, 2007,
5. B B Brey, The Inte] Microprocessore: Architeeare. Programming and fal
Fdition, 199 o

wlicing, Merrill, 26 |

| COURSE OUTCOMES (C0): .
€01 Students will be able to describe the architociuee al 8IS microgroceasng

i i i st
CO: Soudends will T able fo differentile DRIWEEH VIrHIES acddressing ﬂ'_"'"'*'!!l of “’Mrﬁ MHEAIPRICES
T3 Stadents will be able o illusiee the instruction famal ?IEEIH nlu'lurujﬁmmm H—
| C04: Stadents will be able 1o explain various Bypes al lstrctions nvailable in RISG microp

i je B0BS assembly programs
C05: Stodents will be able o use cmuBIS6 Lo vrite basic ) s
CO: Smdents will be able o develop sdvimecd 80816 asseirbly programs USAgE procedures and

services J
““LEVEL OF CO-PO MAPPING TABLE
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MCA Syllabus-P.G, Dept, of Computer Science, University ol Kashmir

e

COURSE TITLE: Digital ani Technologieal Solutions

“Course Code: MCAZ4001OF

N [i&iﬁﬁn-uun [
Seheme

‘Total number of i..ni!hlreinlr;d!
Total namber of Practieal Hours:-

External

Internal

[ "Fotal Credits|

=] Tutorial (T):

Lecture (L): |1

Conrse Objectives

[ PracticalsiP):

To gain familiarity with digital parnd:gems;
To sensitize about role & significance of digital fechinalogy;
Ta provide know bow of comuunicalions
To bring awareness ahaut the e-govemance
T provide n flavor of eimerging technologies

& melworks;
arid Dvighal [nlia infiigtives;
- Cloud, Big Data, Al 3D printing,

TEACHING

Course Content

HOURS

[UNIT 1: Digital Systems: Evolution,

Applications, and Core Concepls

-14 Hrs

weroduciion & Evolution of Digital Systems. Role & Significance :
maEnALion Technolagy & Teols. Computer Syatem & 155 wrhrlg.
Systens: Types ird Functioes. Problem Salving:

Based Information System: Sigri

of Digital Techrology.

pdedia, Compuser Metworks &
Engines, Messaging]
ficance & Types. E-

Berafits & Challenges. |

- 14 Hrs

igital Indin & &-G
ipital Financial Tools:
e, Credit / Debat Cards, e-Wal

ftermer of Things, Virtuad Reality,

pyernance: Inlbabives, [mfrestructure,
Unified Payment Interfaos, Aacdha
fets, Irtermet Banking, NE
if &2 and PoS. Cyber Security: Threats, Significance. Ch
fiety Measures, & Tauls, legal and ethical perapeclives.

merging Technologies & their applications:
Blockchain & Cryplocurrency), Robatics, Maching

ing & Artificial Intelligence, 3-[0 Printing.

Services and Empowermenld
¢ Enablad Payment System
FT/RTGS and [MPS, Onling
alleapes, Precautions,

Overview of Cloud Computing, Big Dufa,

Digital Signatures.

| Texthooks
1. T Masoodi, Dhgital

and Technological Solutians, Ist Edition, BPB, 224

T be effective from year-2024
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MCA Syllabus-P.Gi. Dept, of Compuler Science, University of Kashmir

1: Knowledge abowt digital paradipm;
2: Realization of imponance of digiml icchnology, digital financial tools, e-commeres:
: Know-how of communication snd networks:
Familinsity with the c-governamee and Digital Indin fnifistives;
52 AR understanding of we & applicitions of digiial lechnelogy.
¢ Basic knowledge of mathine learming and hig data.

EVEL OF CO-PO MAPPING TABLE
POs |
1| 2 |3 a 5 § |7 § 9 ; 11 u -
Ghs I

v |2l 5 [3] 3 3 % (3 1 - |2 .

s 11| 2 2 | 2 2 z |1 1 g

y |41 = Lagl:2 L 11 1 - I |7 Ii

s =zl =2 |1 ] 1 o (1] 1 [1] ¢ .

v A

To be effective from year-2024
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MCA Syllebus-P.G. Depl. of Computer Science, University of Kashmir

L ——— T T -

COURSE TITLE: Data Processing using Spreadshcets

.
Course Code: MCA24001CE Fxamination T p
Scheme
Total number of Lecture Hours: 28 Exiernal 40 5
Total number of Practical Hours: - Internal T T |
Leeture (Lj: | 2 | Practical (F): |- | Tutorlal (T): | Total Credits 2 !
Course Objectives
s  Proficiency in Spreadsheet Software: Understandiag data munagement and ul:g;ﬂniz.ulji}ﬂ in Excel.
s Advanced Data Analysis Perform complex anelyses with advanced farmulss, functions, and
PivaiTables. .
« Data Visuslizafion and Automation: Create custornized charts and automate tasks using mMACros.
Course Content TEACHING
HOURS
UNIT 1: Data Collection, Cleaning, and Transformatian Using Spreadsheets 14Hrs
Introduction to Spreadsheets for Data Processing: Overview of spreadsheet softwarg
{eg. Microsoft Excel. Google Sheets) for dita handling.
ata Entry and Validation: Accurate data entry technigues, using data validation toals
prEVERNT CITOrS,
ta Cleaning Technigues: Using spreadshest functioss to identify and correct £roas,
dle  missing chlai? and ensure comsistency [eg. TRIM, CLEAM, and
ACE).
ts Transformation: Soriing, fillering, and grouping data; applying formilas
form raw dats into wseful formats (e CONCATENATE, TEXT fml'rctlm:ﬂ
ata Integration: Combining data from multiphe slects or Sources USING functions |ike
J KUP, HLOOKUP, and INDEX-MATCH.
M| UNIT 2: Dala Analysis, Visnalization, and Reporting Using Spreadshects 14Hrs

riptive Statistics in Spresdsheets: Using huilt-in functions for calculating mean,
edian, mode, variance, and standard deviation,

aploratory Dats Analysis (EDA): Creating PivoiTables and using conditional
rmatting to identify paiterns, trends, and anomalies in data.

ta Visualization: Creating charts and graphs (2., bar, line, pie, scatter) Lo wizually
epresent date; using dynamic charts for interactive visualization

E;ﬂﬂﬂl‘ Reports: Compiling data insights info comprehersive reports with charts)
, and narrative text using spreadsheets.

Pﬂllﬂd Spreadsheet Tools: Introduction to sutomation using macros, collaborative

Eafures, and shmnwm sprepdsheet applications.
* '
To be effective from year-2024 / MM@
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MCA Syllabus-P.G. Dept. of Computer Science, University of Kashmir

Textbovks

edition (2021).

Education, 151 edition (2021,

1 "Excel 2021 Bible" by Michac! Alexander, Richard Kusleikn, and John Walkenbach, Wiley, 1=
2. "Dats Analytics Using Exeel” by Seema Acharya and Subhashini Chellappan, MeGraw Bl

3. Excel Dta Analysis for Dummics” by Arkr Sharma, Wiley fndin, 11 edition (2022).
4. *Learn Exes] 2019 Essentials® by Ritu Arcra; NPE Publications, [5t Edition, 2019.

Reference Books

154 edition (2022). 1SBN: 97R013761 3663

3, Advanced Excel 2019 by Lokesh Lalwani;

1. Microsoft Excel 2021 Dala Analysis and Business Modefing

* by Wayne Winston, Miersoft Press.

BPB Publications, |5t Edition, 2019,

COURSE OUTCOMES (CO):

{012: Utilize eomplex farmulas, fancticn
03 Create amil format charis in effectively

04: Auiomate repetitive (2sks using macros

4 Effici pize and manape data within spreads
00, Cifies coni 5, and PivolTakles for

lheels.

in-depth data pnalyais,

present data inslghis.
to emhanee productivity

LEVEL DF CO-FO MAPFING TABLE

cos | 1 2 3

10 " 12

= k| Bt | e
[
i

du | BA] RS =k

To be effective from year-2024
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MCA Syllabus-P.G. Dept. of Computer Science, University of Kashmir

Semester 11 |
ok 4V

To be effective from year-2024
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COURSE TITLE: Data Structures Using C++ [
“Course Codes MCAM0ICR ' Toaniaten | v | p |
T F
- Scheme |
Total number of Lecture Hours: 56 Falernal a4
Total number of Practical Hours: 36 Internal . _ w1 .
Lecture (L) | 4 | PractieniP); |2 | Tutorlal (T): [0 [ Total Credits T R "_J
Course Objectives
v Undersiand and implement linear datn stractures such as amays and linked lisls, including "F"‘-‘T“”"‘“J
like inscrtion, delction, and searching.
v Master stack nd quewe operations, inchuding their representadions in momary an WPJ‘"‘“““"’“’!

nsing arays and linked lists.
s Compechend tree structures including binary wees, binary search lrecs, AVL trecs,
with their traversal tochnigues and applications.
o Lesm graph terminalogy, representations, trversal technig
SCNEETE,

and [-trees. alang
ues, and practical applications in uun'lpﬂ:rl

hreaded binary tress, M-way search irees, amd variou ypes

«  Explan advansad data sructures sech 150
af heaps. _
» Swdy file orgewizstice techniques inchading seqeential, relative, and indexed muu!nzl_ fi
organizations, &5 well as mltipie key (e orpanizations like inverted files and meulti=List oreanizations.
Course Conbent TEACHING
HOURS
Unit 1z Linear Dala Structitfes 14 Hrs.

its types. Reproscniation wred

Dats types/ohjctestmictores, [Rala siruciures and
reprEsEntation, epertionsd

implementztion, Linear Daia Stnectures A
applications and [mitations of |Enzar amays,

Searching Techniques- Linear Segrch, Binery Sesrch
Sarting Technigues- Sclection, [rserton sor, Reihle sort, Quick Sort, Merge !-';::rt
Two dimensions] BITAYS, MAtrices, cOMmar opertices of malrices, special matrees)
Array representathon of Sparse matmees. Linked Lists: Representation, Types and

: juns on Linked List
M 'T'Jp;irti_jl:lz_ﬁuch and Quewmes 14 Hrs.
Stark- Representation of Stsck in memory, Oiperations gn Stacks, [mplementaticn
of Stack wing arrays and Fnked Fst, Multiple Srucks: Reprasenting bwo stacks and
miore than i stacks, Applications of stacks: Parenthesis Checker, [nfix & postfix
procedure, evaluating expressions in postiix aaitation, Implementation of fECUrsion
wsing stack,
{(Queses- Regresentathon of Quede in Memary, Operatbons an Chacue,
Implementation of Quase ssing arrays and linked list, Clreular Cusue and i3
sperations, Representation and implementation, Mulipls Queues, Deque, Priority
Ouese, Heap Represeniation of a Priarly Quese, Applicatians of Quess,

Undt I11: Tree and Graph Data Streclures

A k7 ‘

Te he effective from year-2024
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“Fracs, Definitions, terminologies end  propertics, Binary tree. represeriation
craversals and applications, Threader binary trees, Binary Search Trees, AVL Trees,
soway Scarch Trees, Befrees, Bt trecs. Graphs, Torminology, Graph
representations, Traversal Techniques, Operatines on CGraphs, Applications of

 Grpis

Umit TV: Advanced Dato Structures ond Algorithms

14 Frs.

Minimum spannisg trees, Shortest Path Algorithms in Graphs, Eulerfan Tour,
Hamiltonian Tour
Hasking: Direct Address Tabbes, Hash Table, DifTerent ash functions, resolving
collistons, rehashing, Heap Structures, Binomin! Heaps, Leftist Heaps.
File Organizatioes: Sequential File Organization, Relative File Organization,
indexed Sequential File Organization, Multiple Key File Organizations: Inverted

File and Multi-List Organizations

|, Langsam astein, T . “Data Structures Using C and T+

Texthenks
* 2nd Edition, 2013

Reference Books
1 E"Iﬁ HHEE:I:! EQEEII Eﬂhﬂi E!EE" &nﬂgr‘y_‘ln EI’EE, F ]

3™ Edition, 2018

Mark Allen Weiss, “Data Structures and Algorithm Analysis In C++7, 3
Aho Alfred V., Hoperoft John E., UTlman Jeffrey D, “Dala Structures an
R. 5, Salorig, “Diaga Structures and Algorithms Using C++", 2018
 warsha H Patil, “Data Strecturcs using C++", 2012 -

. E.Balagurusamy, “Object Oriented Programming with C++7. #* Edifion. 2020

als

G‘ll—'l-l.-lr-ull-ﬂ
= H

rd Edition, 2007.
d Algorithms”, 2007

Week |

Writs & program in Ci+ to inzest, delete, and update the contents of an &7y
Write & program in C++ Lo scarch an elemant i s Ry

Write 8 program in O+ lo perfiem various operations on malrices.

s  Write 2 program in C+ 0 implement ditTierent string manipulstion poperations?
« Write & program to search an elemeat in amay uging Binary Search.

« Write a program to implement Selection sart

s Welte a program to implement bubble sorl

Woek 2
«  Wrile a program fo implement insertion sorl
# Writc & program to implement quick sort
»  Write & program o implement merge sarl
o  Write a program 1o add rwo sparse malrices?
®  Write o program to multiply two sparse makrios?

To be effective from EW E| /%/ -*M
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Week 1

o Wntea program to implement singly linked fist?

Write a program 1o implement different ians like addi ina
. opemtions like adding a node al beginning, end, ceter,
after a certain element, after a cerlain count of nodes in o Hnkedlist,

Write program fo smplement differert operations ke deleting a node at begirning, end, cender,
afler & certain element, afber a cerlain count of nodes in a finkedlist.

Write & program in C++ to revesse a linked list by changing the link in the podes?

Weck 4

*  Write a program to add 1wo polynomials represented as linked list?

= 'Write & program in C++ to multiply two palynomials represented as linked lists?

o Write a program in C++ to implement a doubly linked list?

= Write a program b implement different opemations Eke adding a node at beginning. end, center,
afber & cortain clement, after o certan count of nodes in a doubly linkedlist

» 'Write a program to implement different operations ke dibeting 2 node at beginning, end, center,
after o cerizin element, after a certain count of nodes in @ doubly linkedlist

Week 3
+  Write a program 1o implemest different operatiass of 8 cireular linked list
v Write 2 program o implement various operations an an sy Pased stack
o Write a program %o implemet various operatinns on 4 stack fepresembed ng Hrked st,

Weck 6
Wrile 2 progrom o demenstmbe the wse of stack in checking whether the arithmelic expression is

properly parenibesized?
»  Weite 2 program 1o demosstmic she s of stiick in comverting &3 arithmetis expeession from

'} ;
imfix to postfic? _
¢ Welbe 2 program i demogstrbe she use of stack in evalusting am arithmetic expression is postiix

niltkan
Week 7
«  Write o program 1 demonsizate the use of stack m implementing quicksort algorithm fo sarl an
arrey of infcpers in ascending onder.

«  Write & program to demonstrate the impiemencation of various cperations on linear guoue
represented using o finear array

¢ Writea program to demonsimaée the Implemensation of various aperations on a Circalar quene
represended using @ linear array,

Week §
«  Wrile a program o demanstrate the implementation of various operatians on & qucue represenied

using a linked [ksr?
#  Write & program to demonsirate the e of multiple slacks"

Tuheﬁmiwﬁumymm/ 5}%/ ggbjw M
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Week 9
o Write a program to delete a nade in a binary search tree?
«  Write a program to implement (he different operations of an AYLL fre
o Write a program to implement the different operations of a threaded hinary tree.
o Write a progeam to implement the different operations of a Meway search trec?

Week 10

«  Writs a program 1o implement fhe different operations of a - trec?
«  Write a program in C++ 1o impiement the dilferent operations afa B+iree.
«  Wrile a program i C++ to implement the graph wsing different representations.

Week 11
+  Write s C++ program to illistrate the raversal of & graph using Beeadth FirstSearch.
s Writea C++ program to illustrate the traversal of a graph using Depth FiesiSearch.
s Wl a program In CH- fo find the edges of i spanning res using Prims Algorithm.
+  Write a progrzm in C++ 10 find the shoreest path in 3 graph using Warshalls Algorithm,

Week 12
«  Write & C++ program fom CH 10 find the shortest patk in a graph uging Dijicstra”s Algorithm.
s ‘Write 8 C++ program in C++ o implement Fuler Graphs?
* WriﬁapmgrminEHhLmFimwmirmilmnﬁmptﬁ?

Week 13
«  Write a program in -+ o imyplemment Plangier GeaphsT
« Wit a progrem to C+4 to implement K ruskals Algorithm?

»  Wrie s O+ program 1o implement a simple bash table using: linear probing o resolve coliisions.

# 'i'u'rimal;?-l—'-;mmmmwnmr-mm Min heaps?

COURSE OUTCOMES (CO):

CO1: Students will be abe o implement and manipulate linear data stractures such as arrays, linked lists,
J matrices, including aperntions like insertion, deletion, and tmversal,

. Sindents will demeonstrate proficiency s implemeating and applyirg ad-qmd data m‘qcm:;mh s
, QUELES, trees {binary treas, AVL trees), grophs, and various heaps {binomial heaps, leftist heaps) to

ove complex problens. _ . _
v Sudents will understand and apply different file erganizalion technigques such as sequential, wimm.J

il indexed soquential file organizsions, and multiple key file orpanizstions like inverted files and muli-His
panizations
4 Shalents will develop anaytical and prablem-solving skills by applying appropriate daka structures
algorithms to solve practical problams refated to data siorage, retrbeval, and manipulation in computer
nce applications. J
1

e %:%/ S
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e
COURSE TITLE: Data Science with Python

Course Code: MCA24202CR Examination
e Scheme r .
Total number of Leeture Hours: 56 External 80
Total number of Practical Hours: 56 Imternal 20 10
Lecture (L): |4 [ PracticallP): [2 [ Tutorial (T): [0 | Total Credits o
Course Objectives
s Gaina comprehensive understending of the fundamental concepts, evolution, end seope of data analytics,
including big data and differem types of analytics. J
s Leamn the furdamentsls of Pyiban programming, including data bypes, cantrol flow, and essen
packages for data analysis.
i Eﬂplm kt!f clements of machkine Haﬂl}ﬂg. -II'I'F!LHHHE mqisgd and un.l-q]ﬁ"l'i!ﬂd Jmlm.,. amiaF'I'h!'

technicues such s regression end classification.
r Understand and apply various clusification methods, including lagistic regression, K-NN. and 5¥MJ

abong with moded evaiuation techniques.
Counrse Confent TEACHING
i HOURS
| 14 Hrs.

LNIT 1: Fonndation of Data Analyties:
Introduction to Data Analytics , Evolution, Concept and Scopes Big Data,

Metrics and Data classification,
Data Reliabifity & Validity, Problem Solving with Apalytics
Different phases of Analytics in the business and Diata scierce domain

Types of Data Analytics - Descriptive Analytics, Predictive Analyties,
rescriptive Analyties, Applications of Data Analytics
ext Analytics and Web Analytics, Skills for Business Anzlytics
oacepts of Data Science, Basic kills for Data Science
UNIT 2: Fundamentals of python 14 Hrs.
e iion To Python - Editors & Interactive Development Environments;
; wstom enviropment setlings for Jupyter Spyder, PyCharm.
siic data types -memeric, string, float, wuples, lst,
yihvon [ictionary, sets and their aperations
Zoatrol fiow in pythen - (iFelif-eke), loops (for, while)
nbuilt functions for data conversion,
riting wser deflned functions in Python
mporant packages - MumPy, SciPy, Scikii-learm, Pandas, Matplotlib,
harm, ste;
stalling and Joading packages in Python
cading and writing data fromto different formats
on Multi-threaded Programming
otting in pythan, functions, list comprehensions,
tabase copnectivity 1n n, Playing with Date Formal,
UNIT 3: Feature Engineering with Machine Learning
roduction. Definitions and types of machine learning, Key elements of
achine Leaming, Supervised v. Unsupervised Leaming,
inforcement and Transfer Leaming
asics of Regression, Classification, Clustering

T“;;mmm,,..ﬁ/ é%/ W N/J @}%
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| ogistic Regression with one varigble
[y pplication 10 mulli-chss olhssifiey;
he problem of Overfitting,
Application of Regularization in |incar and Logist: t
cgulorization and Bias/Nariance. e

UNIT 4: Qussifienton snl Model Evauntion Technigaes T
fﬁﬁlﬁmm Using Logistic Regression, Logistic Regression ve. Linear |
Ellassiﬁl:alhp ﬂﬂl:lg I-NN, Naive Bayes classifier, Decision Trees
incar Classification ssing Support Vector Machines
iNen Lincar E:Elssil'll::nlinn using Support Vecior Machines
Cross validation types {lmin & resi, boatstrapping, k-fold validation),
Model Pﬂfﬂl‘t’l‘ﬂ:ﬂﬂ:—- Training, Validution and testing;
Confusion natrices , Basic evaluation metrics, precision-recall, ROC curves,
Textbooks:
L. duke VanderPias, “Python Deta Science Hanbook ™, O'Reflly Media, 2016
2. Joel Grs, “Diaia Science from Sorarch™, ORcilly Media |'
3. Madhusree Ghash, “Date Seience and Mochine Learning”, Springer

and vilh mulipe variihies, |
£,

Reference Books: i

Lah Manual
Week |

. hmmllhdmnrﬂﬂumestikemeM:huﬂkm\’ECﬂdc

o Wnite 2 “Hello, Warld!" program. - o

s Write & program to perform basic arithmetic operations: adelition, subiraction, maultiplication,
and divisien.

» Write 2 program to print your name and gge.

Week 2
M/ o Write & program to create variables of different data types {int, float, complex, string) and
print their vahses . N N
« Write & program 1o perform siring operations: concalenation, slicing am:{ repetition.
»  Write a program to demonstrate arithmetic, lopical, and relational operations.

Weekd
»  Write a program to creme a list, perform slicing, and append :I_:me.uu te i,
»  Wirite & program o demonsiraie the use of tuple data type and its operations.
»  Wriie 2 program to find the lesgth, maximum ard meinimmum value of a list.

Week 4
Wirite a pragram to demensirate the use of i else, and elif ststements.

#
# Write a program to print the first 10 natura] sumbers using a for loap,
o Write a program 1o peint a pattem usisg nested loops (2.5, a pyramid).

To be effective from mrvw E &/
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Week §
Write a program to iterale over a string, list, and dictionary using loops.

o Wrile a program to demonsirate the use of while loops.
Write a program 1o manipulate loops using pass, continue, break, and else.

Week 6

s Wrile a program 1o w define and call a function hat sdds fwo numbers.
o 'Write a program to demonsirate the wse of fambda functions, :
+ Write a program with a functicn that takes a list as an argument and refurs the sufm of all its

elements.

Weeh 7

Write 2 program 1o create and import # custom module.
Write a program to to use an extemal libeary (e.g., math or random ).
Write a program 1o organize code into a package.

Week B

Wrilte a program to define a class and create abjects.
Write a program to demensirnie inhﬂitinne.. .
Write & program to show polymorphism using method cverriding.

Weck

Write a program to perform basic armay aperations with AUMpY ATEYS.
Write a program to crente and manipulate DataFrame objects using Fﬁ_‘h‘lai
Write a program to draw basic plots in Python program u_smg‘h_'!luplatlll:.
Write a program to perform a basic statistical analysis using SeiPy.

Weeh 10

Write o program to Count the frequency of pccurrence of o word in a body of text is often

needed during text processing., : _ )
Write a program to compute weighted averages in Python gither defining your own functions

o using Muspy. } .
Write a python program to calculate the mean, medizn, made, variance.

Woek 11
« Writea program o create a aormal curve using pythan program.

« Write 3 python pragram for corralation with seatter plot
» Writea python program io eompute correlation cocMcient,

Week 12

CF Scanned with OKEN Scanner




MCA Syllabus-P.G. Dept, of Compuler Science, University ol Kashmir

==rr P

(e Wrile a program 0 demonstrate Regression analysis with residual plots on a given data set.
o Write a propram (o demaonstrate the working of the decision tree-based 103 algorithm.

Week 13

o Write a program to implemenl the Nafve Baycsian classificr for a sample ’ﬂ_i“i"E data set.
e Wrile a program Lo implement k-Mearest Neighbor algorithm to classify the ivis data et

| COURSE OUTCOMES (CO): :
CO1: Understand and describe the evolution, concepls, and scope ?Fdatetanflr!lc_s. :
CO2: Identify and classify different types of data analytics and their applications in various

domains. o
CO3: Utilize Python programming language for data analysis, including data handling and
visualization. | o |
CO4: Implement machine learning techniques such as regression, classification, and clustering;
for dota analysis. . . _ .
CO¥s: Evalu?; the performance of different machine lesming models using appropriate
metrics. . _ R "
CO6: Apply advaneed classification techniques and understand their applications in rea
world scenarios.
L]
] | | L] J 10 1 |1
% losla |2 |3] % |8|&€]F|® ]
}rﬁr’ il 2 I 1 1| 2 - 2 1 1 I | ;
g i - 5 W T I o M R z 13
3 2 I ] 2 3 2 3 i - x E :
4 2 1 2 2 z 2 L i : O 2
3 I 1 | 3 3 2 2 2 ] ; — -
§ 7 1 |3 3 1 2 2 ] 1

WA 4 W )

To be effective from year-2024
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Total number of Practical Hours, E External

TP r— - T P
LLecture (L): |4 [ PracticaiiPh |- [ aror neral 20
i E}:.__EJTHInﬂgjfﬂ'ﬁ'.

Course Objectives = _Tﬁ'rﬁi':rt_mﬁ'T" 4

Explore Distribuleg Operating S e Ayt

_ g

Giain Expertise in Deadlneks man:uu
Exploe Real Time Ciperaling Syuem

®  Acguine Skifls in Real-Tinse Task Schedulleg
. Course Content

i TEACHING
HOURS
UNIT 1: Introduction and Scheduling

14 Hre
h ing Sysiem Onverview, Types of Opersting Systems; Basic Operati
Svstem: E‘m_s,ﬁnl::duling criteria, Scheduling Alzorithms. Cpantoy
tlioa to Distributed Operating System, Processor allocation and
ling in distributed systems - System Medels, Load balancing and
haring approach, fault inlesance,
Introduction to Real Time Onesiting System, Basic OS Principhes ard
res review, Beal-Time Systers: Bagle Model, Charscteristics, Hard
ws Bofi. Classification of Real-Time Scheduling Algerithms Comumon
‘Approaches; Clock Driven; Priorty Driven: Earliest Deadline First, Rate
Monotonic, Deadline Monotonic
’lU:l"iTl' L Inter-Frocess Commupication apd Synchronization 14 Hre
M/ plerprocess Commenicstion and  Synchronization, Classical problems,
ritical section, Semaphoses, Monitors.
ng.-rh:hmaimiun i Disteihated Systems; Clack Synchronization and related
Fipuriiltu, Logical Clecks Mutual Exclusion: Centralized & Distributed
Contention & Token) Algorithms. Election Algarithms: Bully Algorithen,
itation Algorithm, CHeat Server model: Remose procedure call and
tation Essues.
ization in RTOS; Resource Skanng among Real-Time Tasks —
Contention and Contral; Priority Inversion; Friority Inheritance Protogol;
Hi Locker Protocal; Priorily Ceiling Protocol
(UNIT 3: Memory Management )
I:kmur;p Management; Address Spaces, Yirtual Memory. Pape Replcement
lgarithms, Desim and Implementation [ssues for Paging Sysiems,
Sesmeniatian.
eral architecture of Distributed Shared Memary systems; Design ard
[implementation issues of DSM; pranularity - Structure of sharsd memory
consistency models, replecement siratcgy, thrashing.
emory Techmologies in RTOS; Differsnt Classes of Memory, Memory
Access and Layout Issues, Hierarchical Memory Organization [3 Leetures]

T W

14 Hrs,

UNIT 44 Deadlocks

.rm;rrmummym{%/ %/ W N/

14 Hrs.

|
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Dendlocks characterization, Methods for handli I

: : ling deadlacks;

: o, Avoliace, Dekion, Ry ing deadlocks; Deadlock

Deadlocks in distributed OS; Deadlock Modcling, Handling Deadlocks in

Ell:strthll.ltﬂd 55’5125{:15. Deadiock Avoidance, Deadlock Prevention, Deadlock

Ectectm_. Centralized Approach for Deadlock Detection, Fully Distributed

Dmhﬁmfu;c ?A’-ﬂﬂ;ﬁi Detecetion, WFG-Based Distribuled Algorithm for

ion, Recovery from Deadlock, ' I

S ry from lesues in Recovery lrom

Deadlocks in RTOS

Texthooks:

1. .-\wh;'ahm Silberchatz, Peter B, Galvin, Greg Gagne, “Operaling
HEY,

3. Pradeep K. Sinha, “Distributed Operating Systems : Concepts &nd Design” PHI

3 Raiib Mall. Real-Time Sysiems: Theory and Practice (Second Edition), Pearson Education.

Reference Books:

I. AndrewS. Tanenbaum, “Modem

Ciperating System”, PHI, _

Andrew 5, Tancnbaum, Modern Cperafing Systems (Third Editior, Pearson Education.

David E. Simon, An Embedded Software Primer, Pearsan Education. .

Laplants, P., Real-Time Systems Diesign ased Analysss {Third Editsan, [EEE/Wiley Inlerscience.

Jane W5, Liw, Real-Time Systems {8ixth Edition), Pearsan E.ducalmn

. Raj Kamal, Embedded Systoms: Archiecture, Prograenming and Destgn
Wcraw-Hill Edusation

COURSE OUTCOMES (CO)
CO1: Students will understond the fandamental concepts and functions of an

CO72: Students will develop skills in process management and CPU schedulin
03 Susdents will pcquire comprehensive knowledge of memary meanagement

O in the principles and design of distributed systems.

System Principles”, John

Operating Systems”, FHI. Andrew. 5. Tanenbaum,“Distributed

{Third Ediios, Tatz

igh by ke Gl f

operaling system.
g techniques.
methods and thein

04 Stsdents will achbeve proficiency i d
. C08: Students will gain expertise in identifying, preventing, and resolving deadlocks.
‘k’j“ OO Students will acquire expertise in real-time SYSETRS.
LEVEL OF CO-PO MAPPING TABLE
POs
Cos 1 2 3 4 L r a 10 1 12
[ q 3 2 1 I 1 2 1 1 2 2 - 2
2 2 | 2 | % i 2 i i z 1 ] T | 2
3 2 i 3 Z 1 2 2 i 3 = i 3
4 2 2 2 3 1 1 2 2 1 2 1 2
a ] 2 a k| F 2 2 ] 1 ] 2 7
I B 3 3 1 .3 2 2 i : 1 2 1 E

A+ A |

To be effective from year-2024
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Course Code: MCA24204DCE Fxamination '
£ T P
veh
Total number of Lecture Hours: 56 E:i::r:lm 1] e
Total number of Practical Hours: - Internal 20 .
Lecture (L) |4 | Practical(Pg [0 [ Tutarfal (T): [0 | Total Credits 4
Course Ohjectives ]
+ o gain o compeehensive understanding of the OS1 Securily Architectard and fundamental sccurity
concepls.
. Ta develop peoficiency in cryplographic technigues and number theory.

[ To magter key management and asthentication protocols.
To apply crypiographic methods tn network securily and inirusion detection.

Coorse Content TEACHING
HOURS
14 Hrs.

UNIT 1: Security Fundamestals and Numhber Theory
art 1 Infarmation 2nd Network Security Conoepts.

(5[ Security Architecture: -
Security Attacks: Passive Attcks, Active Atencks, Threats and Vulnerabilities
[wage. OWASE Bop len yulnerakilites.

Security Services: CIA, AAA, X80 ) _
rity Mechanisms: Specific security mechanisms and Pervasive aecufity

it 31 Tntroduction 1o Numbes Theary: Divisibility and the Divigion .J-Jgnniﬂjm
Fuclidean Algerithm, Modular Arithmefic, Prime and relatively prim
mhers, Fermat's and Euler’s Theorems, Euber’s Totien function, Testing
smality, The Chiness Remainder Theorem. :
rt 3: [ntroduction ta Crypiodogy, rlassical Encryption Techaiques, Substitutio
achniques; Moncalphabetic Ciphers and Podyaiphsbetic Ciphers. Transpositl
schniques, One Time Pad
phic Techniques and Algorithms 14 Hrs.
i 1: Block Ciphers: Data Encryption Standard; DES Sroctare, DES Example
he Swengih of DES, Advanced Encryptian - AES Stcture, AES
eansformation Fuaciions, AES Key Expansien. An AES Example. Block Ciphe
odles of Operalion: Eleetronic CodeBack, Cipher Block Chaining Mode, 'lfiphﬂ;l

erchack Mode, Outpet Feedack sode, Counter Mode.
UH

wan and Stretm Ciphers: Principles afl Pseu
mber Cienerators, Pseudorandom Mumbe
inhers, R4, Stream Ciphers Lisi

it
rt 3 ASYMMETRIC CIPHERS: Public-Key Cryptogruphy  and RSA
nciples of Public-Key Cryplosystems, the B5A Algorithm, fTie-Hellman ey
xchange, Elgamal Cryplagraphic System, Elliptic Curve Arithmetic, Elliptid

urve Cryptography.
Em‘ra: CRYPTOGRAPHIC DATA INTEGRITY ALGORITHMS 14 Hrs.

ﬁ — I
To be effective from year-2024 W M
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o 12 Crypographic Fish Functions SITA-1, SHA-L, Applicatins
f,_r:l.ngmptnt Hash FIII"IL'lIifH'!:S-., Two Sample Hash l'1|||m:1inns. x
1: Message Authentication Crdes, MACs Rased on |fash Fimctions; [IMAC
(ACs Based on Block Ciphers: DAA snd CMAC, Authenticated Erhmrm"u
'cM and GCM, Key Wrapping, Pseadorandon Nunsber Gieneration Using Has
urrctions amd MACs,
art 3: Digital Sigraturcs: RSA Digital signntire scheme, Eliamsl Digita
gaatare Scheme, Elliplic Curve Digital Signntarc Algorithm, Key RARAGEMEN
st rhation,

UNIT 4: NETWORK AND INTERNET SECURITY
r 1: Secure Shell Tramspon-Level Security; Web Secisrly Consideralions

rameport Laver Security, HTTPS, Sceure Shell (SEH).
vt 2: Electronic Mail Security, IP Security: 1P Sceurity Overview, IP Securily

alicy, Encapsalating Socurity Paylpad.

e

Texthooks
| William, Stalling, Crypiography and Network Security, BE-"
b Farpuzm, Behrouz A., nnd Debdeep Mukliopedhyay. Crypeopraphy

Ml raw-Hill Education, 2011,

Reference Books
1. Page, Cheistof, and Jan Pelzl. Undestanding eryplography:

Sprimper Seience & Dusiness Media, 2009
I!- Introduction o Modem Cl}'plug;_'uﬂu-' (Chapman & HalliCRC Cry

COURSE OUTCOMES (COk _ :
Lijpon successful complction of this cosrse. learners will be hle 10:
col: Explain the funidamenial concepls of cryptography,

agymmatric Encrypion,
C02: Understandd ihve historical development and

[ 0] mﬂdmﬂﬁﬂ:ﬂm} FH[II pjngraphiﬂﬂfﬂm'{“m' guch 0% AE

mg}w,%
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¢ Nt i ity I ' :
art 3 Netwark Endpoint Security: | irewnlls, Intrusion Delection Systems I

Prontice Hall. (20231

and network securdy (Bl

a fextbook for students and practitioners
prograpiy and Network Secutity

including symmetric and
i ital si _ and key management. .

hashing, dighal S18°" U mulﬂilﬂ of :rﬂ'lﬂiﬂwﬂ techniques

5. RSA, EEx:,mdSl—L'L {ir SECUTE

—il

03z Apply '|i-:ru|ﬂm'1 Y
. daga and communicatiies. )
H I"El?:-il Analyre and eritieally evaluate the #m and weaknesses of different
i pratocols, such as SSLTLE, IPses, , _ ) :
mw::d impl:m!ltm:nrm'k intrusion defection Sysiems, iregrating cryptogmphid
solutions fo profest against varous securily threats and attocks.
TEVEL OF CO-P0 MAPPING TABLE =
]
Pos
cOg 1 2 3 4 5 P 8 " 4l o
1 3 ] K] - 2 3 - i = = : Z
_E .E 1 2 L] = a = 1 - - 2
3 3 4 4 = 3 z 1 ] = - = 3
. ¥ & | & ¢ 1 « 11 . : - - — =
s 3 3 3 ] 3 - " 2 5 =
0 0 ) - ] - :

To be effctive Mmfarazuz%/%/ {@éﬁ j\r/
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COURSE TITLE: Digital Image Processing

“Course Code: MCAZ4205DCLE Examination

T P
Total number of Lecture Hours: 56 E:l:lf:::“ in ||'
Total number of Practical Hours: - Intcrnal m =
Tecture (L): |4 | Practical(P): |0 | Tutorial (T): | 0 | Total Credits | 4

Course Objectives
Develop 2 thorough understanding of the fmdamental concepls and theories in image proce
incliding nisel representation, calor spaces, aad digital (mags farmation |
Equip students with the technical skills 1o apply various image processing lechniques such @& Im
\ramsfoemations, filtering, enhancemcn, and segmentation using appropriate softwane foals.

Enhance students’ ahility 1o annlyze and inferpret images lsy implementing feature extraction and
recopnition methods, msd applying these leclinlgues 1 solve real-workd problems.

ing techaiques inta beoader applications, such a3 computer]

' Fosier the ability to inteprite image process: 3
through pmj:-:t—huud Jearning and case st

visiom, medical imaging, and muliimedia,
TEACHING
aurse Content
Course HOURS
-
UNTT 1: Introduction. I— o i
niP, Eta:‘l'll:liﬂ-

Introduection Digital Image processing, Origins of
Fundamental steps M DIP, Components af DIF. Fmdmm_uls
Elements of visual perception: brightness, confpasd, hoe, saturaticm,

Mach-band effect; Light Jnd the electromugnedic SPECITE.

Image formatican and digitization concepls: Image Sensmg and
plingand gpuantization.

scquisition; Image sam
pixels: Neighbours af pixel adjacency

; Basic relationships between pixe .
connectivity, regions andboundaries, Distance measures.
14 Hrs

UNIT I Image Enhancement I :
|mape cohancemet n the spatial domain; Rackground; Pont and
arithmetic/ logic operations; Some hasic grey bevel {ransformations,
Histogram processing: Equalization, Matching.

Mechanics of spatial filkeing: Corelation, Convalution; Smoothing
spatial filters: Averaging and Weighted-Averaging Filiers, ﬂau!:slan
Filter: Sharpening spatial filters: First and Secomd Derfvatives,
Laplacian, Unsharp Masking and High Boost Filtering.

the frequency domair: Background,

and the frequency domain,
nency Domain

Image enhancement in
lntroducsion o the Fourier transform
Smoothing Frequency-Domain filters. Sharpening Freq

fihess,

§5ing]

14 Hrs

| UNIT 3: Image Restoration and Morphological Processing,

=L T
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Model of image degradation/restoration i

: : ) process: Noise models;
Eﬂs.tl:nmEun by spatial filtering: Mean Filiers, Ovder-Statistics Filiers; '
estorafion by frequency domain fllering: Bandreject Filiers, |

Bandpass Filters.

Mmplhnln;hul Processing: Erosion, Dilation, Opening, Closing, Hit-
or-Miss Tmnst‘pnq. Boundary Detection, Hole fillmg, comccted |
companents, thinning, thickening, skeletans,pruning.

Color Image Processing: Color Fundamentals, Color Madels: RGB,
CMY and CMYEK, HIS, Conversion from RGB to H5I and vice versi

UNIT 4: Edge Detection and Segmentation, 14 Hrs.

Edge detestion: Basic Formulation: Detecting Points and Lines, Edge
Models; Gradient andits Propertics; Gradient Operators: Roberts,
Prewilt. Sohel: Canny Edge Detector; Thresholding: Basie Global
Threshalding, Basic Adaplive Theesholding. [6 Lectures]

Hegion hased segmentalion: Basic Formaulation, Region growing.

Region splining and Merzing; Scgmentation by muphar{-lmml
watersheds: Basie concepts, Dam construction, Watershed Algorithm,

Textbooks: : _
I. Rafsel C. Gonzalez, Richard E. Woods. Digital Image Processing, Pearsan, SecondEdition,
2004

2 ‘Anil K. Jain. Fundamentals of Digital Image Processing, Pearson 2002

1 Reference Books:
M I, Principles of Digital Image Processing by Wilhelm Burger.

COURSE OUTCOMES (CO): 3 )
COI: The students will be able to undersiand the fundamental principles of image processing,
including pixel representation and colour spaces.

C02: Smdentewill he able to apply image transformation technigues such as sealing, rolation, and

transkation. )
C03: The studante will be able 1 implement and use various image filtering techniques for noise

reduction and edge detection.
€04 Students will be able to apply image enhancement methods to improve image quality, such

a8 histogram equalization and contrast adjustment. md .
CO5: Students will be able to perform image segmentation using techniques like thresholding ;

region-hased methods.
C0f6: Students will be able to extract and analyse key features from images for paem

recognition and classification tasks.

To be effective from year-2024
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LEVEL OF CO-PO MAPPING TABLE
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COURSE TITLE: Decision Support Systems ’
Course Code: MCA24206DCE Examinalion l ’
T P
Scheme !
Tatal number of Lecture Hours: 56 External i -
Total number of Practical Hours: - Internal 20 - .
| Lecture (L): |4 | Practical{P): [0 | Tutorlal (T): [ | Total Credits 4
Course Objectives 1

e Understand Decision Support Systems (DSS): Gain @ comprehensive understanding of D:ufsiu_j
Suppart Systems, incleding thesr impartance in cnhoncing decision-making processes withi
orgamizations.
»  Esphore Development Methodologies: Analyse hetli traditienal and altzmative methadabogies for DSS
development, focesing on their applications, advamages, and limitations. Understasd how 1o manage
change effectively during ihe development and implementation phases.
. Evaluate D55 Technologies and Tools: Leamn shogt the varows techaology levels, d:-rdnpm:nm i
platfarms, and 1ools avadable far DSS, Develop skills in wclecting appropriade 1ools hased on specifis
needs and fechaological constraints. B
s Study DSS Componsnls and Muaoibels: [Inckerstand the core compuaEnis and charscieristics af D55
Explore different modelling technlques, including static anél dynamic models, and h-ulw ﬂ:_:d:?h:
certsinty, uncertainty, and risk. Leam 10 52 infleence dingrams and canstruct mathematical m oa]
diezision .
o hnpltn::g-l_u'priu D55t Examine how DSS supports :nmrrm_nic.ndmh.nnlhh-nmwn. and gzup !
decisinn-making witkin organkzticas- Explane the mltufml:up:is:: information systems and execulive |
suppart systems in organizational decisicn-making and transformation. y
s Facilitate Knowbedge Manapement: Understand the importance af knowiedge mansgement In:tlalhr:
and appranchis, Explare how DSS cat aii its onganizational leamning, knowledge managerent, and | [

implementation of effective knowledge sanaEEEShl SRt e
MI = Course Confent TEACHING I !
HOURS |
UNIT 1: Declsion Making . 14 Hrs. | |
055 Development Introduction — Traditional amd alternative development [
mecthodolagies « Change Mandgement — D58 Technology Levels and Tonols - |
Development Platforms — Tood Eeleation,, |
UNIT 2: Modeling and Analysis 14 Hrs.
Defimton — Characteristics and capabilities of B85 — &S components -
Modeling and issues - Sntic and dvnamic medels = Certainty, Uncertalnty and
Risk — Infleence Diagrams — Stnaclure of Mathematical medels.
UNIT 3: D55 Develapment _ 14 Hrs. |
Imroduction — Tradisens! and alfternative development methedologies - C
Manauemen — DSS Technobogy Levels and Tools — Development Platfarms — Too |
Sedectlon,
UNIT 4: Enterprise DSS and Keowledge Management 14 Hrs,

ﬂw% e @g’ )
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E_mmmi.i:ﬂﬁﬂﬂ suppor ~ Collaboration suppart - Group support syslems and
' (echnologies = G35 mecting process — Creativity and idea generasion - Enserprise
information systems — Evolufion - Characteristics and capabilitics af exceutive
support  systems - Orpanizefional DSS - Organizational learning and
wansformation - Kmowledpe maonagement inititives - approaches —
implemeniation.
Texthooks ;
1. Efraim Turban, Jay E Arcasan, Ting Peng Liang. Decisian Support and Intelligent Systems,
Prentice Hall of Indin, Tth Edition 2003,

1. Efraim Turban, Ramesh Sharda, Dursun Delen, Decision suppor! and Busiress Inellizence
| systems, Pearsan Education, Sth Edition, 2011.

Reference Books: - ke .
T“Dwﬂm' Support systems for business Inelligence 2 afithon by Vicki L Saster Willey
9. Elsin Rich and Kevin Knight, Artificial imtelligence, THH, 2004

COURSE OUTCOMES (CO: f‘

 {nderstand comcept of menaperial decishon sysiems and autling slswm pliases.
Elll-l'li;mstmfnﬂﬂ n-mnpuﬂtrsand idesntify souress of data for business inpelligenes.
 Cuimonncas the methodologics ivolvedin DSS developmest.
f:.'léu!: ﬁ.na].l; evilution of enterpeise D88 and knowledne mamapemenl initiatives.

LEVEL OF CO-FO MAPPING TABLE wl
P05
a::m_1 s g | w|s| B]|F| 0| E [ il b
5 3 | 2 1 2
1+ Iz 2 I 1 -
; 1T @F_ &g & = _1! ﬁ : f é 3
£ 1 |1 = = | = 3
ii i g T e 2 E

o WA Mo

To be effoctive from year-2024
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COURSE TITLE: Software Project Management

F L : N
r Course Codes MCAZA2070CLE " : hi&iﬁhﬁir}i} M-
T "
Tol . Schemie
Totul number of Leeture Hours: 56 "\ Faternal |80 =y
Total wamber of Practical Howrs: - Tokrasl TP
Leeture (L): |4 [ Practical("}: [0 | Tutorial (1) [0 ol Credits |~ 4
mm m'imlvm * —ar il st e e —— -
s« To provide fndunental skills of software Projec menngemenl emphmsdzing on e & hisrelhes
associrted with delivering successfil projects.
o Apply project innsgement concepls ol working [0 group & le lendler o pelive rsxml
member an on 1T project.
o Utilize scheduling terminology, fechniques, and toals |o creste sccurafe and fenaihle prodee
timelines,
o Develop and use Rar Chorts, Milestone Chars, wl Cinntt Charts for iracking project
progress and eommunicating schedules.
Course Content ' TEACHING 1
HOURS |
UNIT 1; Introduction to SFM 14 Hrs. '
Frondansensals of Soflware MHHmupanLEPML
sapd [dentification, Wiskan and Scope Document, Project Management Cycle, [
7 Oljestives [
M Erammework, Soltware Project Phnming, Planniag Objectives, Praject Man,
Types of Project Plan, Stnxtare ol 1 Saftware Prajest Managemenl Plan
Sofivare Project Estimation, [slimation Mothod, Eszimation Models, Diegishan
Process II
LNIT 2: Project Organization amd Scheduling Praject Elements 14 Hrs.

H( ek Bradidown Strasturs (WDS), Types of WBS,
Funtilors, Activities mad Tasks, Project Life Cycle el

Froduct Life Cvele

Ways to Drganie pursannel, Praject Schedule, Seheculing

Objectives, Buikling the Projest Schushile, Sehodalig

Terminology and Tochnigues

Metwork Disgrams: PERT. CPM, Bas Chares: Milestons Charts, Ganit Ciarks

14 Hrs.

UNIT 3: Project Mantinring asd Control
Dimemsinns of Project Moniaring & Coatral, Carned Valee Analyss

Earned Value Indicators: Budgoted Crsl for Work

Ghedaled (PCWS]), Cost Variancs (CV Schedule

Varissce (5V), Cost Performmes Index (), Schedube Perfarniance Todex (S}
o fiware Reviews, Types of Review: |mspeelioen, Deskehecks, Walkihrouphs, Code B
N

UNIT 4 Sefiware Qualiy Assurnees

WA 4]

Ta be effective from year-2024

14Hrs
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.ﬁﬁﬁw ll'.{ua[it:.r. Seftware Quality Atiributes,
! coftware Quality Metrics and Indicators, The SEI Capability Masurity Model {CHM)
| ¢ Activities, Formal SQA Approaches: Proof of Correctnoss, Statistieal
(uiality AssUTAnEe, Product versus process quality managemend,

introduction, types of contacts, stages in contract, placement, typical terms of a

coniret, contract managemeat, acceplance. ]

Texthooks:-
|. Software Project Managensent, Bob Hughes and Mike Cottersll, MeGmw Hill

erence Books: -
H:{ﬂ;:ﬂnm Projeet Management A Unified Framewark, Walker Royee, .-'Ld:h‘mu-wﬂn_s]lrngﬂ i
ll. A practifioner’s Guide to Saftwars Enginecring, Roger Pressaas, Taia Mnﬂra.w i
3. Basics of Saftware Project Management, NIIT, Prentice-Hall Indéa, Latest Edition

COURSE OUTCOMES (CO): :
C()1: Define the principles of project management fior developing software.

im vars i ing techniques.

(Ex yaritas project management n:ha:_tutq131 _
% .ﬁpﬁ'h::ndil’&rm technigues of project monilaring, n:rumr] :nd. Iﬂ'}_E'-I'.m b el
04: Classify various project managzment tools and estimae the risks mvo

I i j i staffing.
C0S: Assess issucs related to project quality an fing. .
06 Driséuss thve effect of projec { management Praciices in 2 ofganiZaIn
LEVEL OF CO-FO MAPPING TABLE

Pes R
‘I'...':I-I-Ei?"smﬂu
m12|[--1]11§
S e
3;;323222'13’

Mf b

To be effective from year-2024
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MCA Syllabus-P.G. Dept. of Computer Science, University of Kashmir

g R

COURSE TITLE: Machine Learning ||
Course Code: MCAZ4208DCE Examination | r
o ENL
e Scheme |
Total number of Lecture Hours: 56 External
Total number of Practical Hours: - Tnternal
Lecture (L): |4 | Practical(P): [ @ | Tutorial (T): [0 | Total Credits

\Course Objectives:

s Equip students with o deep uaderetanding of core machine leaming techniquss, includ
clustering, classification, Gimensionality redaction. and nepral networks, with a focus of
both theoretical concepts and practical implementations. .

« Enable students to apply machin leamning algorithms 10 analyze data, build predictive
madels, and evaluate their performance using appropriate metrics. .

» Teach students advanced dimensionality redugtion methods 10 handle high-dimsnsmpnl
data, enhancing their ability to visualize, interprel, and preproces data for machine fearnin

tasks.
« Guide students in understanding und implementing artificial neural networks and desp
learning techaiques [0 solve complex realeworld  problems, emphasizing hmds-ﬂni I
experience With modem fools and fibraries.
_._-—-—_,_.—-——__.___._.—-—'_'__.—'—'_—'TE_E—'—“_
Course Content H]N_ G
HOURS

]
14 Hrs.

e et

UNIT 1 ﬂlsi:riu‘ruhmm_m_ -

ireduction to Clustering: Definition, DpeS ~F elustering (hard vs- 5oL}
ljcathons. and imponance. _

-Means and Variants: K-means algorithm, choosing the puraber of cluslers

efhow meethod), K-meanstt, and limitations.

rarchical Clustering: Agglomerative and divisive methods, dendrograms,

inkape methods {single, complete, average), and practical appl:mﬂf:ln!-
_Based Clustering: DESCAN, key paramesers {opsikon, minPis), and

h,:fﬁr amparisan with K-means and hiemechical methods.

CUNIT 2: Classification Techniques
niroduction te Classification- Fvervicw. ypes of classification problems,

inary w5, multi-class classification.
ayesian Chissifiers: Naive Bayes, assumptions, advaniages, limitations, and
yesian nefwarks.
geision Trecs and Random Forests: Concept of desision trees, information
izain, Gini index, overfitting, prunieg technigues, and introduction to Random
cinests.
upport Vector Machines (SVM]: SWM for lincarly separable data, kerme
elhods for nan-linearly separuble dats, hyperplane and mArEEn Conceple.
_Nearest Neighbors (KNN): KNN algorithe, choice of K, distance metrics,
nd performanice optimization.
LUNIT 3; Dimensionality Reduction Techniques

To be effective from vear-2024 @Af

id Hrs
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mnhmm#ﬂﬂﬂﬂﬂﬂi} TN e e
in Reduction: Importance, challenges ofhighy |
ﬂimmsl.cﬂmi data, and the curse of dimensionality, o J

jp.-i!uﬂpni Component Analysis (PCA): Eigenvalies, eigenvectors, explaine
yanance, and _Lml:mmtﬂﬁnn of PCA components. 1
HM .I'Etlsmmllllt Analysis (LIDA): Fisher's criterion, maximizing ciasy
separability, and LDA vs, PCA.
Feature Sclection Methods: Filicr methods, wrapper methods, and embedded

ethods.
UNIT 4: Ensemble Learning Methods 14 Hrs.
ble Learning: Definition and metivation for ensemble methods, Types
f ensemble methods. Advaniages of ensemble leaming over single models. [
ng and Random Forests: Bootstrap Aggregating (Bagging) conceply
dom Forests construction, feature selection, and owl-ol-bag cmof :
imation. Comparison of Random Foresis with Dectsion Troes. !
ing Techniques; Overview of boosting, AdaBaost: algorithm, weight
pdates, and practical considertions, Gradient Boosting Machires (GBM}
concepl, leaming rate. and overfilting prevention.
I—
Texthooks ———
1. Intreducsion to Machine Learning by Ethem Alpaydin, HiITF:mdlh Edition (2020}
3. Patem Classification by Deda and Hart. John Wiky publication Ind Edition. .
3. Tom M. Mitchell, “Machine Learning”, MeGraw-HIlL 2000  _  ———— .
Reference Books 3 B T el i
| Pattern Recognition &nd Machine Learning, Christepher M. Bishop, Springer 15t Edition
206 ] :
3 ;-Im:hgne: Learming: A probabilist Perspeative, by Kevi p. Murphy, MIT Press 15t |
Fdition (2012} MIT Press, déh Edition (2020) i |

| 3. ntroduction to Machine Learning by Ethem Alpaydin, MIL ¥ .
| 4 Patiem Classification by Duda and Fart John Wiley publicatin, 2nd Editian {2000 ~.

e The Elements of Statistical Learning by Trevor Hastie, Riphert Tibshirani, Jeseme ||

" Fﬁm_run_..sgrilggr. Ind Edition (2008)
M, COURSE OUTCOMES (CO): ¥ o
01 Stedents will demonstrale the ability to implement and evaluate various clusiering and
decision trees, SYMs. &

ms, inciuding K-means, hiecarchical clustering,

k(hssiﬁwiun algoriih
fiectively to real-workd datasels

WM, applying lhem &
C02: Students will acquire the ckills to apply dimensionality reduction techniques like PCA, LDA,
4 1-SNE, optimizing models for better performance and ingerpresability in high-dimensional
5

3 Students will be able 1o design, trais, and optimize artificial newral networks, including deep
ing architectures such as CNNs and RNNs, for applications in areas like image and speech

CRniLion,
s Syudents will develop the expertise 10 analyze complex data-driven problems, design
propriate machine leaming soletions, and critically cvaluate their medlels using MRoOPOUS

lidation technigues and metrics.
To be gifective from year-2 I (E/
% W
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To be effective from year-2024
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o
COURSE TITLE: Cloud Computing

_—

Course Code: MCA24209DCE Examination 7

T P

N h

Total number of Lecture Hours: 36 mf:.:r“ 80 -

Total number of Practical Hours: - Internal 20 -

Tocture (L): |4 | Practieal{P): | 0 | Tuiorial (T): [0 | Total Credits " S |
Conrse Objectives |

. Un_d:mm core cloud computing concepts and service madels,
» Gain practical skills in deploying and managing cloud applications. !
o Understand how to manags cloud service performance, reliability, mnd securily.

I: Analyze the cost and benefits of different cloud platforms.
Course Confent TEACHING
HOURS

UNIT 1: CLOUD COMFUTING FUNDAMENTALS 14 Hrs.
Cland Computing definition; privai, putilic and hybrid clead. Cloud types; 123

PaaS, Sa:5, Benefits and challenges of claud computing, public 8 pevate clouds |
fusiness Agility: Besefits and chaflengts s Cleud architecture, Applicall :
avablghility, performance, seeurily and disaster pecaveryi et gen eration |
Applications. |
TNIT 2: VIRTUALIZATION AND CLOUD AFPLICATIONS 14 Hrs.

VIRTUALIZATION: Jole of virsalization in enahling the choud : Types vzlf

iptual Machings, JAulvanianes of Wistunlizaticd, Components of 'lf'irunhﬂhl:m. |
CLOLID APPLICATIONS Techmalogies md the processcs required ':_'.i'len

deploying web services; Deplaying 2 ywieh meryice from inside end outsiden o

I
14 Hrs

Nﬁm*ﬂ%mﬁﬁhmﬂg o

TNIT 3 MANAGEMENT OF CLOUD SEEW_CLE i

[ R il dn:mﬂynfwﬂinﬁdﬂplmﬂﬂfrmﬂm:lnd .

Performarnce and scuability of services, tools and sechnelogies bsed to maNREC cloud
=4 0 infrastructures availabid

F an crganiztics, based o i
imiskness needs (e.g AmAZON, Micrenoft and Google, Galiesforce.com, LMhunta o

Redhat)
UNIT #: APPLICATION DEVELOPMENT
Appication Drevelopment: Design asd implementation in clowd enviromments. _
Development Platfarms: AWS, Anwe, Goagle ApP Engine. Deployment nrd !

ranagerncnl siregies far clowd applicatons. |

Bt xRy

Ta be effective from year-2024

14 Hrs.
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| =thooks

" [extb o

y iu:*‘ﬁ?.}m'n_Shmﬁl“Enlerpﬂsn Cloud Computing: Technology, Architectuee, Applications”, Cambridge

' University Press; 2nd Edilion [ISBMN; 9780521 [3T355), 2023.

., Toby Velte, Anthony Velte, Roberi Elsenpeter, “Cloud Computing: A Practical Approach” MeGraw-
Hill Education: nd Edition [ISBN: 9780071826400], 2018,

«  Dimitris N. Chorafas, “Cloud Computing Siralegies” CRC Press; nd Editinn [ISBN: 978036733861 11, |
2hal.

“Heference Books

e Thomas Erl, “Cloud Computing: Concepts, Technology & Architecture™ Prentice Hall; 3nd Edition
[ISBN: 9750133994164], 2024, o N

+ Rajkumar Buyya, Christion Vecchiola, and Selvi, 5. Thamaral, : Ehfa.ﬂﬂﬁrl:g‘cml::ﬁ_mpu'“i-
Foundations and Applications Programming™ Morgan Kaufmann; 3rd Edition [ESEN:
780 128180747], 2022, ]

COURSE OUTCOMES (CO): sl

CO1: Explain cloud computing principles an Is.

O E-;Pnﬂm“r deploy and manage cloud-based applications. .

CO3: Apply best practices far cloud service management.

i _—._-_.—l_.
COd: Assess the economic aspects of eloud computing platforms

LEVEL OF CO-PO MAPPING TABLE

POs __
g 1‘;—[—“_ P
I - U S T f —
- I .2 =
1 2 A
2 I 2 3 it} : 3
e A s TP i JE A
|

5
T
t

To be effective from year-2024
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Course Code: MCAZ210DCE ] e O
. || 7 [

. Scheme .

Total number of Lecture Hours: 56 Tixiernsl m J_--l |

|| Total sumber of Practical Hours: - — ! '

o

—

COURSE TITLE: Linux Programming

MCA Syllabus-P.G. Dept. of Computer Science, | niversity of Kashmic |

Dreseribe the structure, features and wlilitics available in Linux
Use Litux utilitics for system administmtion

Develop basic applications using Shell scripting

Dlescribe various methods of extending a Linais kermel
Develop kemel modules for extending Linux kereel
Dievelop GUI applications using Q1 programming

» @& = & & @&

w |- ‘ |'
Lecture (L: 4 | Practical(®): [0 | Tulorkal (T [0 | TotlCredits | 4| |
Course (tbjectives |

Course Content

TEACHING
HOURS

[4 Hrs

UNIT 1: Introduction to Linux

e —

Tntreduction — History, acquisition and nstallation, Linux fearures and

direstory siruciurs, ) _ _
Linue utilities — directory and file meanipulation, text processing, precess
management, system formation, creating and managing users, sclting
| e s Hans, inp services.

UNIT 2: Shell scripting

14 Hrs.

Shell — definition & types- Varubies - local, shnll] & cpvironment. (peralors
" test, éxpr, be, buill-in. Floating-point arithmetic. = ]
E::m _ arithmetic, relationsl and Jugical. Looping & decision-making

Smﬁtlmrial:l — filename, viriakle and cammand, Functions and positienal

i4 Hrs,

Writing shell seripts fior developing besie applications,
UNIT 3 Kernel development

inen kermel architecture. Building the kermel. Extending the kemel —~

Sysealls and kemel modules. o
Cﬁp'rling sdodudes,  Loadingfusloading modules. Module  loersing.

Exportiag symbols.

Writimgz kemel modules fior extending Linux kemel-
UNIT 4: GUI programming

14 Hrs.

X Window Syslem ~ Tntreduetion, history, featunes and working. X-Server, X-

Prafocal, X-Clent, & X-lib, :
O toolkit = [nroducton, gross-platform G development. O creator. Basic
siruciure of 0 G progmm. Compilalion. §ipnal-Slot mechanism.

O widkgets. Costainer widgets, Custom lavouts and slots.

Writing (1 programs for developing basic GUI applcations.

Texthooks:

I R. Petersen, LINUX: The Complete Reference, b Edition, Tata McGraw Hill, 2003,

I
Ta be efective from year- 2024 @ w M W
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MCA Syllabus-P.G. Dept. of Computer Science, University of Kaskmir
~fickerence Books: - o |
. &, Veeraraghavan. Shell Programming in 24 hours. SAMS/ Techmedia, 2007, | |
3 R. Love. Linux Kemel Development. Addison-Wesley, 20110, }

3. J. Blanchette, M. Summerficld, C++GUI Programming with Qu3. Prentice Hall, 2004, J

COURSE OUTCOMES (COy: R
| cO1: Students will be able to describe the structure, features and lflirllﬂl.'.'i available in Linux
| C02: Students will be able to use Linux wilities for system adminisiration

CO3: Students will be able o develop basic applications using Shell scripting -

CO4: Students will be able 1o describe various metheds of extending 2 Lmﬂart‘mi

C05: Students will be able 1o develop kemel modules for qmr;ndmg Linux k

CO6: Students will be able %o develop GUI applicaticns using (Ot programmifig

LEVEL OF CO-PO MAPPING TABLE

s

Tas be effective from year-2024
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COURSE TITLE: Theory of Computation

Course Code: MCAJ4211DCE Examination Scheme
Total number of Lecture Hours: 56 External Bl I
Internal 20 | f

Lecture (L) | 4 | Practical (P): |- | Tutorial (T); |- | Total Credits |4 'i

Course Objectives:

# To Understand computational mocels and finite ausomata in frmal lARZUALS Ihcory and compstati

I. complexity
To Design and analyze DFA and NFA, understand regular languages, and their cquivalence with regol

EEpeSIIng
o ToStudy context-free langaeges [CFLs), grammars (CFG], parse trezs, and pushdzwn autosmata (PDA}
e To Explore context-sensitive lngages {CSL), linsar bonded sulemta [LBA). recursive lancuages

{REL), and Turing machines (TM) _ :
e To Leam about decidabifity, undecidability, reduction techniques, and complexity thesry foundatsns.

TEACHING
COURSE CONTENT HOURS
UNIT 1 Introduction o Compatation 14 Hrs.
Intreduction to formal [aguages,

Introduction % computation, Regelar Lunjgusges: ul I ¢
regular operaticns, Clossre  pruperty. Finite Autnnaaa, Deferministic Finfig
Automats, Kieeze's heomem, Mpn-ceterministic Finite Automata (NFA) E-MNT A
Crmversien of £NFA 1y KFA, NFA 1o DFA, Minimization, Finite Autpmata with
peartpust; Meealy and pinone machines. Ropelar Expressian, Equivalence af DFA, NFAJ

and RE. Hon-Regutr Langusges and Pumgpisg Lemma.

; LUNIT 2: Comtexi-Free Languages 14 Hrs.
Tniroduction o Comiext-Froe Lanpuages {CEL}, Pushdown Automstn (FOAL
Parsing &nd

Grammars, Comtest Fris Cprammars, Pariing amd Asbiguily.
Membership, Inherent Ambiguty of Comext-Free Languages, Chomsky Harmal
Fomm, Membership Algorithen for CPG. [stesmin istic v3 pom=leterministie FDAS

Closure projesty and Pumging Lemima fisr CFLS.

ve Languages and Taring Machine

UNIT 3: Centesi-Sensit
Rocursive and Recursively Enomeralile Languzzes, Linrestricied  Gramisars,
Context-Seasitive Languages (5L, Corgein Sengitive Grsmmars, Linear Roursded)

Automata{LBAL
hines, Tering Mochines m Language Acoeptors and

[niroduction to Turing hiec
Transducers, Turing’s Thesiz, Equivalence of Deterministic, Non-deterministic, and

| enulti-iape TME. Universal Ths

14 Hrs.

UNIT 4: Usecidability and Compiststianal Complexity 14 Hrs.

Dicidability and Undecadability, Reductions and ita applications, Rice's theorems
for RE sets, Post Comespondezce Problem, Halting Probiem, Helting vs Looping.
Hilher's lporithm. Complexity Classes (P and NP}, Satisflability (SAT) Problem,
Hamitionian Path Preklem, Cligue Problem. Polynomial Time Reduction, ‘/' ;..

To be effective fram yﬂw M }J\/
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Faxtoooks

I;.

T ____ ]
1. Mew York: Wiley, Linz, Peter, An introduction 1o formal languages and automata, Jones & Batledl |
Leaming, Seventh Edition, T s

2, “Introduction to the Theory of Computation” by Michael Sipser, Third Edition.
Reference Books

1. Cohen, Dhanie 14, introdusticn to computer theary, 2™ Edition,
2. Parkes, Alan P Introduction 1o lenguages, machines and logic: computable langunges, abstract
machines and formal logic. Sprinper Scienea & Business Medi, 2012, 2* Edition
COURSE OUTCOMES (CO):
Upon successful completion of this course, leamers will be able o)

_

I: Interpret the role of computational models and finite automata in compiter science,
ognizing their significance in formal language theory end computationsl complexity.
: Design and analyze deterministic and pon-deterministic finite automata (DFA nni
A), demonstrating &n understanding of regular languages and their equivalence with regular
03 Unie _free grammars
03: Understand and work with context-free languages (CFLS), conlext-lre® j
CFGs), parse trees, and pushdown automata (PDA), including identifying their properties and
- Explore and analyze advanced automata and language classes, hnhdir;i?u:t::;mm
ilth-e languages (CSL), linear bounded amur::t;ﬂ ﬂmlﬂfﬂﬁ?ﬁlﬁnﬂmﬂﬂﬁmﬂl .
img machi M), & Ersta i ! ﬂﬂﬂ_ b
nmﬁ{ﬁiﬁwg{& nur;IE]:;il}' concepls, including ap?erg Ifduﬂﬂl:}::ﬂhuﬂlll:ﬁnr
nd Jnd:mandi:g the basics of complexity theory, guch as asymptotic nosation & e |
Jeterministic and non-geterministic Turing machines.

L —
"LEVEL OF CO-FO MAPPING TABLE

i i - |-a
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—
COURSE TITLE: Python Programming [
“Course Code: MCAZAN20E Examination
L
Total number of Lecture Hours: 18 EIEE:I.E a |-
Total number of Practical Hours: - Tnternal |- |
Lecture (L): |2 | Practical(P): [0 | Tutorial {T): |0 Total Credits | : _.
Course Objectives

« Students will understand and apply Python variables, operators, dala types, and control

structures fo create hasic programs, They will gain the ability o manage program flow wsing
conditional blocks and loops.
s  Students will leam to effectively use and manipulate Pylhon data structures, ini:h:lding
strings, lists, tuples, and dictionaries. They will also pracice slicing and looping techniquesy

for efficicat dats handling. _
. Siudents will acquire skills in organizing Python code nlo functions, modules, a5
packages. Thay will cuplore the use of external modulcs and packages. and apply these
technigues to croate well-structured and reusable Pythan prajects.
= |
Course Content TEACHING

HOURS
s ]

roctures 14 Hrs.

T 1: Python Basics: Variahles, Dta Types, and Control St
hasic Cipemibars, pythan bocks , Data Types,

int, floar, complex Using strng dnia v

rdezstanding Pythan variables, Pythan
e amel ncing Mumeric din TP

Python Program Flow C

ist and Bt sicing e of Tugile data TYpe:
i Fuiilp_l.nﬂruﬂ,FMhupuun

iring, list and dicdomries Use of whil Joops in pythor Loog menipulation us
Continpe, break and dse P g Lﬂ_ﬁ@lﬁmdhpm and loops bl
1: Python Fnrldhl!.l-{udtlﬂ.mﬂ Paclkages

o Functians, Modales And Packages, Organizing pythen codes Lsing functions

14 Hrs.

zing pthan projects inle modubss, Impeeting awn module a5 well 23 extemal

nderstanding Packages Powerful Lamda function in python, Programming usi
- wctions, modules ani extemial packages, Pyihon Strng, List Amd Dictio
anipulations,

Texthoaks
T Kemneth A, Lambert, "The Fundamentals of Python: First Progrums,” Cengage Learming,

[SBM: 078-1 111822705, L5t Edition (2011)

3 David Beazley, Brian K. Jones, "Python Cookbook.” O'Reilly Publications, 3rd Edition
(2013} /
effective from year-2024 ;i W M M/




l@g_ﬂyliahus-l‘.ﬂ. Depl. of Computer Scicnce, University ol Kashmir

e

=

aeference Books
“T‘_Elﬂmﬁ‘;’mﬁl’hs “Python Dala Science Handbook 'Reilly Publications, 1t it
3, David Beazley, “Python Essentinl Refernce (4th Edition) “Addison Wesley, 4th Editi
(2009)
3, Vemon L. Ceder,” The Quick Python Book, Sccond Edition”, Manning Publications
3rd Edition [2018)
COURSE OUTCOMES (CO): |

effectively utilize variables, operator

CO1: Students will be able to write Python programs that
ditional statemeats and foaps to sol

data types, while employing control siructures such as con
pmputational problems.

02: Stadents will show proficiency in creating and manipulating Python data smlncrmt:; ;@;dﬁmm
ines, lists, fuples, and dictioraries, They will be shle to uss ghicing and looping technig

wrtly haedle data.

g i
3: Studenss will be capable of organizing Python code ko functions, mc-dulels. ;ﬂ pi?l:af 5
ey will demonstrte the ability o jmport and use external modules, and apply 1HEC

eveloping organized, modular, and reusahic Python projects.

LEVEL OF CO-FO MAPPING TABLE
Pos
] ]
Cos 1 2 3 4 5 E T i 8
1 ] ] - | - - :
i ] 3 - 3 = E -
3 ] 2 3 = =

= A=

To be effective from year-2024
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2 M—S}'"ﬂh“ﬂ']}'ﬂ- Dept. of Computer Science, University of Kashmir : E
COURSE TITLE: Problem Solving with C

=

= Schem
Total number of Lecture Hours: 28 External : 4l -
Total number of Practical Hours: -  Internal 10 i

T i ;
Gourse Code: MCA24002GE i I |
T P
(II

Lectare (L): |2 | PracticalP}: |0 | Tutorial (T): | 0 | Total Credits ..

Course Objectives

Understand the principles of problem-selving and algorithm developmenL |

Gain proficiency in the C programming language. |

Develop and implement solations to computational probiems.
w  Leam to debug, test, and optimize C programs.

Course Content

TEACHING
HOURS

UNIT 1: Introduction to C Programing 14 Hrs. :
Ii‘

Introduction to alganthms and flowcharts, Overview of programming i
|languages, History and featares of €, Setting up the programming eaviranment i
(IDE/Compiler), Writing and exccuting the first C program, Structure ofaC Lk
program, Data types, variables, and conslasts, [nput and output opesations .
(scanf, printf),Operators and expressions, Hasic arithmetic operations. Coatrol
Siruciures: Decision-making with if. if-else, and nested if stalerncnis, Switch-
case statements, Loope: for, while, and do-while loops, Break, Continus, and
statermenis _
UNLT 2: Functions, Arrays, String & pointers in C programming 14 Hrs. I
nctions in C: Defining and declaring functions, Funciion anguments gnd
turn values, Scope and Hfetime of variables {local vs. global), Recursion m \
Arrays and Strings: Tnrroduction o arrays: one-dimensional and two-
dimensiopal arrays, Amray operalians: traversal, inserfion, deletion,
|Undesstanding rings, Siring operations: concatenation, comparison, length
loulstion, Passing arrays and strings 1o functions.: Pointers: Basics of pointers:
sclaration, initializetion, and usage, malloe, calloe, realloc, and free.
ntroduciion to file operations in C, Opening, closing, reading, and writing fibes |

To be effective from yvear-2024
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T ex porks

S, "Programming in ANSTC® by E. Balagurusamy, %h Editioa (2024), MetGraw Hill Fiducatlon
3. "Let Us € by Yashovant Kanetkar, 19 Edition (2024), BPB Publications _
1, "Data Structures Using C" by Reemn Tharels, 4h Editian (2024), Osford Unbversity Press.
geference Books
1. *C Programming and Dutu Structures” by I' 8, Deshponde and O, G. Kakde, In

Dreamiceh Press,
1 C Programming” by K R Venugopal and 5 R Prasad, Jrdl Edition

Edneation, e
COURSE OUTCOMES :
CO1: Understand basic C programming concepis: Master it

Rt i ing C.
IZHB{II:[B D':;:ucm implensent algorithms: Develop solutions ip compitational problens uing

i ohlems.
C02: Improve problem-safving skills: Apply systematic approaches to mul;iﬂ::?::aprfk
CO4: Apply C programming to real-world tasks: Use

handling and data management.

e
LEVEL OF CO-PO MAPPING TABLE

d Editinn (2023).

{2023}, McGraw Hill

types, comirol strucfures, ant

C far practical app

I

| i -

12
5 [ T
Cos i z i 4 .___—2
- | 2 =

t '_J' _.————'__'_-_

AE L : g -] PN S

T 7 Jff S =
A |3 3 3 = %
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