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ACHARYANAGARJUNAUNIVERSITY(ANU) 

-ABriefProfile 

Acharya Nagarjuna University, a State University established in 1976, has been constantly 

striving towards achieving progress and expansion during its existence for over four decades,in 

terms of introducing new courses in the University Colleges, affiliated colleges and 

professional colleges. Spread over 300 acres of land on the National High Way (NH-16) 

between Vijayawada and Guntur of Andhra Pradesh, the University is one ofthe front ranking 

and fastest expanding Universities in the state of Andhra Pradesh. The University was 

inaugurated on 11th September, 1976 by the then President of India, Sri Fakruddin Ali Ahmed 

and celebrated its Silver Jubilee in 2001. The National Assessment and Accreditation Council 

(NAAC) awarded “A” grade to Acharya Nagarjuna University and also has achieved 108 

International ranks, 39 National ranks UI Green Metrics rankings and many more It is named 

after Acharya Nagarjuna – one of the most brilliant preceptors and philosophers, whose depth 

ofthought, clarityofperceptionand spiritual insight weresuchthat evenafter centuries, he is a 

sourceof inspiration to a vast number ofpeople in many countries. The University is fortunate 

to be situated on the very soil where he was born and lived, a soil made more sacred by the 

aspiration for light and a state of whole someness by generations of students. With campus 

student strengthofover 5000, the Universityoffers instruction for higher learning in 68 UG & 

PGprogramsandguidance for theawardofM.Phil. andPh.D. in48disciplinesspreadover six 

campus colleges and one PG campus at Ongole. It also offers 160 UG programs in 440 

affiliated colleges inthe regions ofGuntur and PrakasamDistricts. It has a Centre for Distance 

Education offering 87 UG & PG programs. Characterized by its heterogeneous students and 

faculty hailing from different parts of the state and the country, the University provides most 

hospitable environment for pursuing Higher Learning and Research. Its aim is to remain 

connected academically at the forefront of all higher educational institutions. The University 

provides an excellent infrastructure and on- Campus facilities such as University Library with 

over one lakh books & 350 journals; Computer Centre; University Scientific Instrumentation 

Centre; Central Research Laboratory with Ultra-modern Equipment; Well-equipped 

Departmental Laboratories; Career Guidance and Placement Cell; Health Centre; Sports 

Facilities with Indoor & Outdoor Stadiums and Multipurpose Gym; Sports Hostel; Separate 

hostels for Boys, Girls, Research Scholars and International Students; Pariksha Bhavan 

(Examinations Building); Computers to all faculty members; Wi-Fi connectivity to all 

Departments and Hostels;Canteen, Student Centre& Fast-food Centre;FacultyClub;Dr. H.H. 

Deichmann & Dr. S.John David Auditorium cum Seminar Hall; Post office; Telecom Centre; 

State Bank of India; Andhra Bank; Energy Park; Silver Jubilee Park; Fish ponds; internet 

center; xerox center; cooperative stores; Water harvesting structures. 
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ACHARYANAGARJUNAUNIVERSITY 

 
VISION 

 

Togeneratesourcesof knowledgethatdispelsignoranceandestablishtruththrough teaching, 

learning and research. 

MISSION 

 

Topromoteabankofhumantalent indiversified faculties –Commerce&Management 

Studies, Education, Engineering & Technology, Humanities, Law, Natural Sciences,Pharmacy, 

Physical Education & Sports Sciences, Physical Sciences and Social Sciences that would 

become an investment for a prosperous society. 

OBJECTIVES 

 

➢ Toinspireandencourageallwhowouldseekknowledgethroughhighereducationand research. 

➢ Toprovidequalityinstructionandresearchfortheadvancementofscienceandtechnology. 

➢ Topromoteteaching and researchstudiesindisciplinesofsocietalrelevance. 

➢ Tobridge thegapbetweentheoryand practice oftheprinciplesofhighereducation. 

➢ Todevelophumantalentnecessaryfortheindustry. 

➢ Toopenupavenuesofhighereducationandresearchthroughnon-formalmeans. 

➢ To invite and implement collaborations with other institutes of higher learning on a 

continuous basis for mutual academic progress. 

➢ To motivate and orient each academic department/centre to strive for and to sustain 

advanced levels ofteaching and research so that the universityemergesasan ideal institute of 

higher learning. 

➢ To focus specially on the studies involving rural economy, justifying its existence in the 

rural setting. 
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ACHARYA NAGARJUNA UNIVERSITY 

UNIVERSITY COLLEGE OF SCIENCES 

VISIONOFTHECOLLEGE: 

University College of Sciences envisages to be a good team of people with scientific temperament, 

researchbent and a flair for Teaching & Learningfor the betterment oftheCommunity, Society, State and 

the Country at large. 

MISSIONOFTHECOLLEGE: 

The College intends to incubate and nurture the Leaders, Mentors, Educators and researchers who can 

transform the country and contribute to advances in science while addressing the challenges faced bythe 

society for the betterment of human life. 
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ACHARYANAGARJUNAUNIVERSITY 

UNIVERSITY COLLEGE OF SCIENCES 

DEPARTMENT OF COMPUTER SCIENCE& ENGINEERING 

MASTER OF COMPUTER APPLICATIONS 

VISIONOFTHEDEPARTMENT: 

ThevisionistomakeCS&Easanidealdepartment forthepeopleto workwith,and forthe students to 

feel proud to be associated with the department. 

MISSIONOFTHEDEPARTMENT: 

TheMissionistomakethestudents industryreadywhiletheygettrained inthedepartment, equally 

fostering research that is useful for the department and the universityat large. 
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ACHARYANAGARJUNAUNIVERSITY 

UNIVERSITY COLLEGE OF SCIENCES 

DEPARTMENTOFCOMPUTERSCIENCE&ENGINEERING 

 
MASTEROFCOMPUTERAPPLICATIONS 

PROGRAMMEEDUCATIONALOBJECTIVES: 

PEO1: To provideopportunities for theacquisitionofknowledge in fundamentalconceptsand 

programming skills for comprehensive development. 

PEO 2: To nurture with the ability of effective adaptation to evolving trends and career 

prospects in the field of computer applications. 

PEO 3: Promote design, research, product implementation and services in the field of 

Computer Science and Applications through technical, communication and entrepreneurial 

skills. 

PEO 4: To craft successfulentrepreneurswho excelprofessionally in diverseapplication skills 

within the core or related areas of computer science 

PEO 5: To facilitate practical application ofcontemporarytools, technologies, and research to 

develop systems that address industry-specific problems. 

PROGRAMMEOUTCOMES(POS): 

After the successful completion of the MCA (2 years) Degree Programme, the student will be 

able to: 

PO1: apply the knowledge of mathematical foundations required for problem solving and the 

concerned analytical skills to analyze the problem at hand. 

PO2: identify, analyze, design and investigate the complex problems from the programmer’s 

perspective and formulate a solution using the technical skills obtained all through theprogram. 

PO3:designandconductexperiments, aswellasanalyzeandinterpretdata,drawconclusions. 

PO4: apply current and emerging technologies for the problems at hand to create models at 

different stages of software development process and convert that into code as well as test 

cases. This process gives a chance for getting better exposure to the modern tools and 

techniques. 

PO5: work individually and as a good team player so that this transforms the individual to 

nurture and sustain the leadership skills. 
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PO6: function as a committed professional with ethical values, self-confidence, and positive 

attitude to sustain in a global economic environment. 

PO7: communicate effectively, present technical information both verbally and written in the 

form of a report or mail. 

PO8: understand the context based professional, ethical, legal, security and social issues and 

responsibilities. 

PO9:useresearch,experiment,contemporaryissuesto solve industrialproblems. 

PO10: inculcate the habit of lifelong learning so as to match the cutting edge needs of the 

industry from time to time. 

PO11: identify opportunities based on the society needs and convert that into an innovative 

idea so that the same can be converted into an enterprise. 

 

PO12: understand, management and computing principles with computing knowledge to 
manage projects in multidisciplinary environments. 

 

PROGRAMMESPECIFICOUTCOMES(PSOS): 

Attheendoftheprogramme,studentwillbeableto: 

PSO1: Design, develop, test and maintain web, mobile and cross-platform software 

applications using modern tools, technologies, skills and computing models. All these 

applications so developed may ultimately be moved on to the cloud. 

PSO2:applysecuritymechanisms forcomputerapplications. 

PSO3: work with latest computing technologies and pursue careers in IT industry/consultancy/ 

research and development, teaching and allied areas. 



MasterofComputerApplications,Syllabus2022-23onwards–CollegeofSciences,ANU 

Page12of82 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STRUCTURE 



MasterofComputerApplications,Syllabus2022-23onwards–CollegeofSciences,ANU 

Page13of82 

 

 

 

ACHARYANAGARJUNAUNIVERSITY 

UNIVERSITY COLLEGE OF SCIENCES 

DEPARTMENT OF COMPUTER SCIENCE& ENGINEERING 

MASTEROFCOMPUTERAPPLICATIONSCOURSE 

STRUCTURE 

SEMESTER-I 
 

 

S. 

No 

 

As 

per 

NEP 

 

 

CourseCode 

 

 

TitleoftheCourse 

InstructionsHours 

per Week 

 

 

Credits 

Evaluation  

Total 

Marks 

L T P 
CIA 

Marks 

SEE 

Marks Duration 

1 C MCA101(22) 
DataStructureswith 
C++ 

2 1 1 5 30 70 3Hours 100 

2 C MCA102(22) 
DatabaseManagement 
Systems 

2 1 1 5 30 70 3Hours 100 

3 C MCA103(22) OperatingSystems 3 1 0 4 30 70 3Hours 100 

4 
CF 

MCA104(22) 
Probabilityand 
Statistics 

3 1 0 4 30 70 3Hours 100 

 

 

5 

 

 

EF 

MCA105.1 

(22) 

MCA105.2 

(22) 

MCA105.3 
(22) 

ComputerOrganization 

Digital Logic Design 

Discrete Mathematical 

Structures 

 

 

3 

 

 

1 

 

 

0 

 

 

4 

 

 

30 

 

 

70 

 

 

3Hours 

 

 

100 

6 P-1 MCA106(22) DataStructuresLAB   6 3 30 70 3Hours 100 

7 P-II MCA107(22) 
DatabaseManagement 
SystemsLAB 

  
6 3 30 70 3Hours 100 

8 SEC MCA108(22) CommunicationSkills  3  2 50 -  50 

   TOTAL 35 30 260 490  750 

 C-MandatoryCore 

CF–CompulsoryFoundation EF 

– Elective Foundation 

SEC–SkillEnhancementCourse P 

- Practical 

 

CIA–ContinuousInternalAssessment 

SEE – Semester End Examinations 
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SEMESTER-II 
 

 

S. 

N 

o 

 

As 

per 

NEP 

 

 

CourseCode 

 

 

TitleoftheCourse 

Instructions 

HoursperWeek 

C
re

d
it

s 

Evaluation 

T
o

ta
lM

a
rk

s 

 

L 

 

T 

 

P 
CIA 

Marks 

SEE 

Marks Duration 

1 C MCA201(22) SoftwareEngineering 3 1 0 4 30 70 3Hours 100 

2 C MCA202(22) ComputerNetworks 3 1 0 4 30 70 3Hours 100 

3 C MCA203(22) WebTechnologies 2 1 1 5 30 70 3Hours 100 

4 CF MCA204(22) ArtificialIntelligence 3 1 0 4 30 70 3Hours 100 

 

 

5 

 

 

EF 

MCA205.1 

(22) 

 

MCA205.2 
(22) 

Programming and 

ProblemSolvingusing 

Python 

IntroductiontoR 

Programming 

 

 

2 

 

 

1 

 

 

1 

 

 

5 

 

 

30 

 

 

70 

 

 

3Hours 

 

 

100 

6 P–I MCA206(22) 
PythonProgramming/R 
ProgrammingLAB 

  
6 3 30 70 3Hours 100 

7 P–II MCA207(22) WebTechnologiesLAB   6 3 30 70 3Hours 100 

8 SEC MCA208(22) Seminar  3  2 50 -  50 

9 
  SkillDevelopment 

Course 
- - - 4 - - 

  

   TOTAL 35 34 260 490  750 

 C-MandatoryCore 

CF–CompulsoryFoundation EF 

– Elective Foundation 

SEC–SkillEnhancementCourse P 

- Practical 

 

CIA–ContinuousInternalAssessment 

SEE – Semester End Examinations 

ExitPolicy:Studentswhocanexitafter firstyear(i.e.,afterIISemester)shall beawardedwithaPGDiplomainComputer Applications 

certificate. 
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SEMESTER-III 
 

 

S. 

N 

o 

 

As 

per 

NEP 

 

 

Course 

Code 

 

 

TitleoftheCourse 

Instructions 

Hours per 
Week 

C
re

d
it

s 

Evaluation 

T
o

ta
lM

a
rk

s 

 

L 

 

T 

 

P 

CIA 

Mar 

ks 

SEE 

Marks Duration 

1 C 
MCA301 

(22) 
DataMiningandBigData 3 1 0 5 30 70 3Hours 100 

2 C 
MCA302 

(22) 
Cloud Computing 3 1 0 4 30 70 3Hours 100 

3 C 
MCA303 

(22) 
MachineLearning 2 1 1 4 30 70 3Hours 100 

 

4 

 

E-I 

MCA 

304.1(22) 

MCA 
304.2 (22) 

Cryptography&Network 

Security 

CyberSecurity 

 

2 

 

1 

 

1 

 

5 

 

30 

 

70 

 

3Hours 

 

100 

 

 

5 

 

 

E–II 

MCA 

305.1(22) 

MCA 

305.2(22) 

MCA 
305.3 (22) 

MobileComputingwith 

Android 
BlockChainTechnology 

MicrosoftDynamics 

 

 

3 

 

 

1 

 

 

0 

 

 

4 

 

 

30 

 

 

70 

 

 

3Hours 

 

 

100 

6 P–I 
MCA306 

(22) 
DataMiningandBigData 
LAB 

  
6 3 30 70 3Hours 100 

7 P–II 
MCA307 

(22) 
Cryptography&Network 
SecurityLAB 

  
6 3 30 70 3Hours 100 

8 
 MCA308 

(22) 
TechnicalReportWriting 

 
3 

 
2 50 - 

 
50 

9 SEC  SkillEnhancementCourse - - - 4 - -   

   TOTAL 35 34 260 490  750 

 C-MandatoryCoreSubject E 

– Elective 

P–Practical 
SEC–SkillEnhancementCourse 

CIA–ContinuousInternalAssessment 

SEE – Semester End Examinations 
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SEMESTER-IV 
 

 

 

S. 

No 

 

As 

per 

NEP 

 

 

Course 

Code 

 

 

TitleoftheCourse 

Instructions 

HoursperWeek 

C
re

d
it

s 

Evaluation 

T
o

ta
lM

a
rk

s 

 

L 

 

T 

 

P 

CIA 

 

Marks 

SEE 

Marks Duration 

1 SEC 
MCA 

401(22) 
ProjectWork 

  
4 16 --- 150 3Hours 150 

   TOTAL 4 16 --- 150  150 

 SEC–SKILLENHANCEMENTCOURSE  
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ACHARYA NAGARJUNA UNIVERSITY 

UNIVERSITYCOLLEGEOFSCIENCES 

DEPARTMENTOFCOMPUTERSCIENCE&ENGINEERING MASTER 

OF COMPUTER APPLICATIONS 

SEMESTER-I 
 

SEMESTER 

MCA101(22):DATASTRUCTURESwithC++ 
L T P C 

I 2 1 1 5 

Learning Objectives (LO): 

Thecourseisdesignedtomeettheobjectivesof: 
 

LO1 Toexplain theconceptsofobject-oriented programming 

LO2 Understandhowto applytheobject-orientedconceptslikedataabstraction, encapsulation 

and inheritance 

LO3 Implementtheconceptsofpointers, constructorsanddestructors 

LO4 ElucidatetheimplementationofthesixdatastructuresusingC++ 

CourseOutcomes(CO): 

Studentssuccessfullycompletingthiscoursewillbeableto: 
 

CO1 Illustratetheimplementationoflinkedlistsand Recursion 

CO2 Analysesearchalgorithmsandhashing technique 

CO3 ApplyStacksand Queuesforrealworld tasks 

CO4 Makeuseoftreesand graphsin solving complexproblems 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgram Specific 

Outcomes (PSOs): 
 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2 2       2   2  1 

CO2 3 2 2       2   1  2 

CO3 3 2 3       3   3  3 

CO4 2 3 2       3   3  3 
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MCA101(22):DATASTRUCTURESWITHC++ 

Unit–I 

Software Engineering Principles and C++ Classes: Classes: Variable - Accessing Class 

members – Operators – Functions and Classes – Reference parameters and Class Objects – 

Implementation of member function – Constructors – Destructors; Data Abstraction, Classes 

and ADT – Information Hiding. 

PointersandArraybasedLists:PointerData typesandPointervariables:DeclaringPointer Variables–

AddressofOperator–DereferencingOperator-Classes,StructuresandPointer Variables – Initializing 

Pointer Variables – Dynamic Variables – Operators on Pointer Variables. Unit – II 

Linked Lists : Linked List – Properties – Item Insertion and Deletion – Building a Linked List – 

Linked List as anADT – Ordered Linked Lists– DoublyLinked Lists – Linked Lists with header 

and trailer nodes – Circular Linked Lists. 

Recursion: Recursive Definitions – Problem solving using recursion – Recursion or iteration - 

Recursion and Backtracking: n- Queens Puzzle. 

Search Algorithms: Search Algorithms:Sequential – Binary search – Performance of binary 

search – insertion into ordered list; Hashing: Hash functions – Collision Resolution – Hashing: 

Implementation using Quadratic Probing – Collision Resolution: Chaining. 

Unit–III 

Stacks: Stack operations – Implementation of stacks as arrays – Linked implementation of stacks– 

Application of stacks. 

Queues: Queues:Queueoperations–ImplementationofQueuesasarrays;Linked implementation of 

Queues; Priority Queue; Application of Queues. 

SortingAlgorithms:SelectionSort–InsertionSort–QuickSort–MergeSort –HeapSort. 

Unit–IV 

Trees:Binary Trees – Binary Tree Traversal – Binary Search Tree – Non recursive Binary 

TreeTraversal Algorithms – AVL Trees. 

Graphs:GraphDefinitionsandNotations–GraphRepresentation–Operationsongraphs– Graph as ADT 

– Graph Traversals – shortest path 

Algorithm– MinimalSpanning Tree. 

PrescribedBook: 

D.S.Malik,“DataStructuresusingC++”,CengageLearningIndiaEdition(2008). 

 

ReferenceBooks: 

1) MarkAllenWeiss,“DatastructuresandAlgorithemAnalysisinC++”,ThirdEdition, Pearson 

Education (2008). 

2) AdamDrozdek,”DataStructuresandAlgorithmsinC++“, CengageLearning, India 

Edition . 
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SEMESTER MCA102(22):DATABASEMANAGEMENTS

YSTEMS 

L T P C 

I 2 1 1 5 

 

Learning Objectives (LO): 

Thecourseisdesignedtomeettheobjectivesof: 
 

LO1 Thepurposeofadatabasemanagementsystem(DBMS) 

LO2 Theroleofthedatabaseadministrator 

LO3 Dataconsistency,dataintegrity,dataredundancyanddata independence 

LO4 The conceptofentityrelationshipsanddatanormalization 

LO5 Theconceptofaclient/server database 

LO6 Therelevantadvantagesofaclient/serverdatabaseover anon-client/server database 

 

CourseOutcomes(CO): 

Studentssuccessfullycompletingthis modulewillbeableto: 
 

CO1 Explainabout database,differentoperations,queriesperformed formanagement 

systemproblems 

CO2 DemonstratethesignificanceofER-diagramin DBMS 

CO3 Makeuseofdifferentnormalizationsfordatabasesizereductionandremovalof 

redundancy 

CO4 ApplyPL/SQL,SQL injection,proceduresetc 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgram Specific 

Outcomes (PSOs): 
 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 2  2       1   2  1 

CO2 2  3       2     2 

CO3 2  2       2   2  2 

CO4 2  3       3   2  3 
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MCA102(22):DATABASEMANAGEMENTSYSTEMS 

Unit–I 

Databases and Database Users: Introduction, Characteristics of the Database Approach, 

Actorsonthe Scene, Workersbehind the scene, Advantagesofthe using the DBMS Approach. 

Database System Concepts and Architecture: Data Models, Schemas and Instances, Three 

Schema architecture and Data Independence, Database Languages and Interfaces, Centralized 

and Client/Server Architecture for DBMS, Classification of Database Management Systems. 

Disk Storage, Basic File Structures and Hashing: Introduction, Secondary Storage Devices, 

Buffering of Blocks, Placing file Records on Disk, Operations on Files, Files of Unordered 

Records, Files of Ordered Records, Hashing Techniques, Other Primary File Organizations, 

Parallelizing Disk Access using RAID Technology. 

Indexing Structures for Files: Types of Single-Level Ordered Indexes, Multilevel Indexesand 

Dynamic Multilevel Indexes Using B-Trees and B+ Trees, Indexes on Multiple Keys,Other 

Types of Indexes. 

Data Modeling Using the ER Model: Conceptual Data models, Entity Types, Entity Sets, 

Attributes and Keys, Relationship types, Relationship sets, roles and structural Constraints, 

Weak Entity types, Relationship Types of Degree Higher than Two, Refining the ER Design 

for the COMPANY Database. 

The Enhanced Entity-Relationship Model: Sub classes, Super classes and Inheritance, 

Specialization and Generalization, Constraints and Characteristics of Specialization and 

Generalization Hierarchies, Modeling of Union Types using Categories, An Example 

University ERR Schema, Design Choices and Formal Definitions. 

Unit-II 

The Relational Data Model and Relational Database Constraints: Relational Model 

Concepts, Relational ModelConstraints and RelationalDatabase Schemas, Update Operations, 

Transactions and Dealing with Constraint Violations. 

The Relational Algebra and Relational Calculus: Unary Relational Operations: SELECT 

and PROJECT, Relational Algebra Operations from set Theory, BinaryRelational Operations: 

JOIN and DIVISION, Additional Relational Operations, Examples, The Tuple Calculus and 

Domain Calculus. 

SQL-99: Schema Definition, Constraints, Queries and Views:SQL Data Definitions and 

Data Types, Specifying Constraints in SQL, Schema Change Statements on SQL, Basic 

Queries in SQL, MoreComplexSQLQueries, INSERT, DELETE and UPDATE statements in 

SQL, Triggers and Views. 

Unit-III 

Functional Dependencies and Normalization for Relational Databases: Informal Design 

Guidelines for Relation Schemas, Functional dependencies, Normal Forms Based in Primary 

Keys, General Definitions of Second and Third Normal Forms, Boyce-Codd Normal Form. 

Relational Database Design Algorithms and Further Dependencies: Properties of 

Relational Decompositions, Algorithms fro Relational Database Schema Design, Multivalued 



MasterofComputerApplications,Syllabus2022-23onwards–CollegeofSciences,ANU 

Page22of82 

 

 

 

Dependencies and Fourth Normal Form, Join Dependencies and Fifth Normal Form, Inclusion 

Dependencies, Other Dependencies and Normal Forms. 

Unit-IV 

Introduction to Transaction Processing Concepts and Theory: Introduction to Transaction 

Processing, Transaction and System Concepts, Desirable Properties of Transactions, 

Characterizing Schedules Based on Recoverability, Characterizing schedules Based on 

Serializability. 

Concurrency ControlTechniques: Two PhaseLockingTechniquesforConcurrencyControl, 

Concurrency Control Based on Timestamp Ordering, Multiversion Concurrency control 

techniques, ValidationconcurrencycontrolTechniques, GranularityofDataItemsand multiple 

Granularity Locking. 

Distributed Databases and Client Server Architectures: Distributed Database Concepts, 

Data Fragmentation, Replication, and allocation Techniques for Distributed Database Design, 

Types of Distributed Database Systems, An Overview if 3 Tier Client Server Architecture. 

PrescribedText: 

RamezElmasri, Shamkant B. Navathe, “Fundamentals of Database Systems”, Fifth Edition, 

Pearson Education (2007) 

ReferenceBooks: 

1) PeterRob,CarlosCoronel,“DatabaseSystems”–Design,Implementationand 

Management, Eigth Edition, Thomson (2008). 

2) C.J.Date,A.Kannan,S.Swamynathan,“AnIntroductionto DatabaseSystems”,VII 

Edition Pearson Education (2006). 

3) RamanAMata–Toledo,PanlineK.Cushman, “DatabaseManagementSystems”, 

Schaum’s Outlines, TMH (2007). 

4) StevenFeuerstein,“OraclePL/SQL–Programming”,10thAnniversaryEdition,OREILLY 

(2008). 
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SEMESTER 

MCA103(22):OPERATINGSYSTEMS 
L T P C 

I 3 1 0 4 

 

LearningObjectives(LO): 

Thecourseisdesignedtomeettheobjectivesof: 

 

LO1 Appreciatingtheroleofanoperatingsystem 

LO2 Makingawareoftheissuesinmanagementofresourceslikeprocessor, memoryandinput- output 

LO3 Selectionofappropriateproductivityenhancingtoolsorutilitiesforspecificneeds like 

filtersorversioncontrol 

LO4 Obtainingsomeinsightintothedesignofanoperatingsystem. 

 

CourseOutcomes(CO): 

Studentssuccessfullycompletingthismodulewillbeableto: 
 

CO1 Explainwhat is anoperatingsystemandtheroleitplays 

CO2 Infer highlevelunderstandingofthestructureofoperatingsystems,applications, andthe 

relationshipbetweenthem 

CO3 Howtogatherknowledgeoftheservicesprovidedbyoperatingsystems 

CO4 ComparetheexposuretosomedetailsofmajorOS concepts. 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgram Specific 

Outcomes (PSOs): 
 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 
1   2         2  2 

CO2 
3   2         2  2 

CO3 
2   2         2  2 

CO4 
2   2         2  3 
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MCA103(22):OPERATINGSYSTEMS 

UNIT–I: 

Introduction : What Operating Systems Do – Computer System Orgranization – Computer 

system Architecture – Operating System Structure – Operating System Operations – Process 

Management – Memory Management – Storage Management – Protection and Security – 

Distributed Systems – Special purpose Systems – Computing Environments. 

System Structure: Operating System Services – User Operating System Interface – System 

Calls – Types of System Calls – System Programs – Operating System Design and 

Implementation – Operating System Structure – Virtual Machine – Operating System 

Generation – System Boot. 

Process Concept:Overview – Process Scheduling – Operations on Processes – Interprocess 

Communication – Examples of IPC Systems – Communication in Client Server Systems. 

UNIT–II: 

Multithreaded Programming : Overview – Multithreading Models – Thread Libraries – 

Threading Issues – Operating System Examples. 

Process Scheduling: Basic Concepts – Scheduling Criteria – Scheduling Algorithms – 

Multiple Processor Scheduling – Thread Scheduling. 

Synchronization: Background – The Critical Section Problem – Peterson’s solution – 

Synchronization Hardware – Semaphores – Classic Problem of Synchronization – Monitors – 

Synchronization Examples – Atomic Transaction. 

UNIT–III: 

Deadlocks : System Model– Deadlock Characterization – Methods for Handling Deadlocks – 

Deadlock Prevention– Deadlock Avoidance – Deadlock Detection– RecoveryfromDeadlock. 

MemoryManagementStrategies: Background–Swapping–ContiguousMemoryAllocation – 

Paging – Structure of the Page Table – Segmentation – Example: The Intel Pentium. 

Virtual Memory Management: Background – Demand Paging – Copy on Write – Page 

Replacement – Allocation of Frames – Thrashing. 

UNIT–IV: 

File System: File Concept – Access Methods – DirectoryStructure – File SystemMounting – 

File Sharing – Protection. 

Implementing File Systems: File SystemStructure – File SystemImplementation – Directory 

Implementation – Allocation Methods – Free Space Management – Efficiency andPerformance 

– Recovery – Log structured File Systems. 

Secondary Storage Structure : Overview of Mass – Storage Structure – Disk Structure –Disk 

Attachment – Disk Scheduling – Disk Management – Swap Space Management – RAID 

structure. 

I/O Systems: Overview – I/O Hardware – Application I/O Interface – Kernal I/O Interface – 

Transforming I/O requests to Hardware Operations – Streams – Performance. 
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PrescribedBook: 

AbrahamSilberschatz,PeterBaerGalvin,GregGagne.“OperatingSystemPrinciples”, 

Seventh Edition, Wiley. 

 

ReferenceBook: 

1) WilliamStallings,“OperatingSystems–InternalsandDesignPrinciples”,FifthEdition, 

Pearson Education (2007) 

2) Achyut SGodbole,“OperatingSystems”,SecondEdition,TMH(2007). 

3) Flynn/McHoes,“OperatingSystems”,CengageLearning(2008). 

4) Deitel&Deitel,“OperatingSystems”,ThirdEdition,PearsonEducation(2008) 
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SEMESTER MCA104(22):PROBABILITYANDS

TATISTICS 

L T P C 

I 3 1 0 4 

 

Learning Objectives (LO): 

Thecourseisdesignedtomeettheobjectivesof: 
 

LO1 Studentswilladdnewinteractiveactivitiestofillgapsthatwehaveidentifiedby 

analysingstudentlogdata 

LO2 Collectinginputfromothercollegeprofessorsonwherestudentstypicallyhave 

difficulties 

LO3 Studentswilladdnewsimulation-styleactivitiestothecourseinInferenceand 

Probability 

 

CourseOutcomes(CO): 

Studentssuccessfullycompletingthis modulewillbeableto: 
 

CO1 Showconfidenceinmanipulatinganddrawingconclusionsfromdataandprovide 

themwithacriticalframeworkfor evaluatingstudydesignsand results 

CO2 Explainthe basic notionsofprobabilitylawsanddevelopthemtothestagewhere one can 

begin to use 

CO3 Explainthebasicnotionsofprobabilitylawsand develop themto thestagewhere 

onecanbegintouse 

CO4 Summarizethe studyofstochastic processes, 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgram Specific 

Outcomes (PSOs): 
 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 
3 2 3             

CO2 
2 2 1             

CO3 
3 2 2             

CO4 
2 2 2             
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MCA104(22):PROBABILITYANDSTATISTICS 

UnitI: 

Some probability laws: Axioms of Probability, Conditional Probability, Independence of the 

Multiplication Rule, Bayes’ theorem 

Discrete Distributions:Random Variables , Discrete Probability Densities, Expectation and 

distribution parameters, Binomial distribution, Poisson distribution, simulating a Discrete 

distribution, 

Continuous distributions: continuous Densities, Expectation and distribution parameters, 

exponential distribution , Normal distribution, Weibull distribution and Reliability. 

UNITII: 

Estimation:Pointestimation,intervalestimationandcentrallimittheorem. 

Inferences on the mean and the Variance of a distribution: Hypothesis Testing,significance 

testing, Hypothesis and significance test on the mean, Hypothesis tests on the Variance 

Inferences on proportions: estimating proportions, testing hypothesis on a proportion, 

Comparing two proportions: estimation, comparing two proportions: hypothesis testing. 

UNITIII: 

Comparingtwomeansandtwovariances:pointestimation:independentsamples, Comparing 

variances: the F-distribution, 

Comparingmeans:variancesequal, 

Analysis of Variance: One-way classification fixed effects model, comparing variances, pair 

wise comparisons, randomized complete block design 

UNITIV: 

Simple linear regression and correlation : modeland parameter estimation, inferencesabout 

slope, inferences about intercept, Co-efficient of determination 

Multiplelinearregressionmodels:leastsquareproceduresformodelfitting,amatrix approach to 

least squares, interval estimation. 

 

Prescribedbook: 

1) JSusanMiltonandJesseC.Arnold:“Introduction toProbabilityandStatistics”,Fourth edition, 

TMH, (2007). 

 

Referencebook: 

1) William Mendenhall, Robert J Beaver, Barbara M Beaver: Introduction to Probability and 

Statistics, Twelth edition, Thomson. 
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SEMESTER 

MCA105.1(22):COMPUTERORGANIZATION 
L T P C 

I 3 1 0 4 

 

Learning Objectives (LO): 

Thecourseisdesignedtomeettheobjectivesof: 
 

LO1 Helpthestudentstodevelopanunderstandthenatureandcharacteristicsofthe organisation 

and design of the modern computer systems 

LO2 Explainthestudentsaboutthebasiccomputerorganization 

LO3 Focusonthe organisation&operationofthe CPU 

 

CourseOutcomes(CO): 

Studentssuccessfullycompletingthis modulewillbeableto: 
 

CO1 Explainthekeyconceptsthatarelikelytobeincludedinthedesignofanymodern 

computer system 

CO2 Makeuseofthebasicmetrics bywhichnewandexistingcomputersystemsmaybe 

evaluated 

CO3 Outlinetheimpactthatlanguages,theircompilersandunderlyingoperatingsystems 

have onthe designofcomputersystems 

CO4 Howtoevaluatetheimpactthatperipherals,theirinterconnectionandunderlying 

dataoperations haveonthedesignofcomputersystems 

CO5 Demonstratethetechniquesneededtoconductthedesignofacomputer 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgram Specific 

Outcomes (PSOs): 
 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 
2   1         1   

CO2 
2   2         1   

CO3 
3   2            

CO4 
2   2         2   
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MCA105.1(22):COMPUTERORGANIZATION 

Unit-I 

Digital Logic Circuits: Digital Computers, Logic Gates, Boolean Algebra, Map 

Simplification, Combinational Circuits, Flip-Flops, Sequential Circuits. 

Digital Components: Integrated Circuits, Decoders, Multiplexers, Registers, Shift Registers, 

Binary Counters, Memory Unit. 

Data Representation: Data Types, Complements, Fixed Point Representation, Floating Point 

Representation, Other Binary Codes, error Detection Codes. 

Unit-II 

Register Transfer and Microoperations: Register Transfer Languages, Register Transfer, 

Busand MemoryTransfer, Arithmetic Micro Operations, Logic Micro Operations,Shift Micro 

Operations, Arithmetic Logic Shift Unit 

Basic Computer Organization and Design: Instruction Codes, Computer Registers, 

Computer Instructions, Timing and Control, Instruction Cycle, Memory ReferenceInstructions, 

Input-Output and Interrupt. 

Unit-III 

Microprogrammed Control: Control Memory, Address Sequencing, Micro Program 

Example, Design of Control Unit. 

Central Processing Unit: Introduction, General Register Organization, Stack Organization, 

Instruction Format, Addressing Modes, Data Transfer and Manipulation, Program Control. 

Unit-IV 

Computer Arithmetic:Addition,Subtraction,Multiplication,Division Algorithms,Floating 

Point Arithmetic Operations. 

Input-Output Organization: Peripheral Devices, Input-Output Interface, Asynchronous Data 

Transfer, Modes of Transfer, Priority Interrupt. 

Memory Organization: Memory Hierarchy,Main Memory,Auxiliary memory,Associative 

Memory, Cache Memory. 

PrescribedBook: 

1) M.MorrisMano,“ComputerSystemArchitecture”, 3rdEdition, PearsonEducation(2008). 

 

ReferenceBooks: 

1) V.Rajaraman,T.RadhaKrishnan,“ComputerOrganizationandArchitecture”, PHI 

2) BehroozParhami,“ComputerArchitecture”,Oxford(2007) 

3) ISRDgroup,“ComputerOrganization”,aceseries,TMH(2007) 

4) William Stallings, “Computer Organization and Architecture – Designing for 

Performance”, Pearson Education (2005) 

5) P.Chakraborty,“ComputerArchitectureandOrganization”,Jaico Books(2008) 



MasterofComputerApplications,Syllabus2022-23onwards–CollegeofSciences,ANU 

Page30of82 

 

 

 

 

 

SEMESTER 

MCA105.2(22):DIGITALLOGICDESIGN 
L T P C 

I 3 1 0 4 

 

Learning Objectives (LO): 

Thecourseisdesignedtomeettheobjectivesof: 
 

LO1 Tounderstandbasicnumbersystems,codesandlogicalgates. 

LO2 Tounderstandthe conceptsofBooleanalgebra 

LO3 TounderstandtheuseofminimizationlogictosolvetheBooleanlogicexpressions 

LO4 Tounderstand thedesignofcombinationaland sequentialcircuits 

LO5 TounderstandthestatereductionmethodsforSequentialcircuits. 

LO6 To understandthe basicsofvarioustypesof memories 

 

CourseOutcomes(CO): 

Studentssuccessfullycompletingthis modulewillbeableto: 
 

CO1 Explainnumbersystemsandcodes. 

CO2 IllustrateBooleanexpressionsusingMinimization methods. 

CO3 Demonstratethesequentialandcombinationalcircuits. 

CO4 Applystatereductionmethodsto solvesequentialcircuits. 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgram Specific 

Outcomes (PSOs): 
 

CO PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 
2            2  1 

CO2 
2              2 

CO3 
3            3  3 

CO4 
3 3           3  3 
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UNIT– I 

MCA105.2(22):DIGITALLOGICDESIGN 

Binary Systems: Digital Systems, Binary Numbers, Number base conversions, Octal, 

Hexadecimal and other base numbers, complements, signed binary numbers, Floating point 

number representation, binary codes, Error detection and correction, binary storage and 

registers, binary logic. 

Booleanalgebraand logicgates:Basictheoremsandproperties ofBooleanalgebra, Boolean 

functions, canonical and standard forms, Digital Logic Gates. 

UNIT– II 

Gate–LevelMinimization:TheK-MapMethod,Three-VariableMap,Four-Variable Map, Five-

Variable Map , sum of products , product of sums simplification, Don’t care conditions, NAND 

and NOR implementation and other two level implementations, Exclusive- OR function. 

UNIT– III 

Combinational Logic: Combinational Circuits (CC), Analysis procedure, Design Procedure, 

Combinational circuitfor different code converters and other problems, Binary Adder- 

Subtractor, Decimal Adder,Binary Multiplier, Magnitude Comparator, Decoders, Encoders, 

Multiplexers, Demultiplexers. 

UNIT– IV 

Synchronous Sequential Logic: Synchronous Sequential Circuits, Latches, Flip-flops,analysis 

ofclocked sequentialcircuits, Registers, Shift registers, Ripple counters, Synchronous counters, 

other counters. 

AsynchronousSequentialCircuits-Introduction,Analysisprocedure,Circuitswith latches, Design 

procedure, Reduction of state and follow tables, Race- free state assignment, Hazards. 

UNIT– V 

Memory:Introduction,Random-Accessmemory,Memorydecoding,ROM, Programmable Logic 

Array, Programmable Array Logic, Sequential programmable devices. 

Register Transfer andMicro operations- Register TransferLanguage,Register Transfer, 

Busand Memory Transfers,Arithmetic Microoperations, Logic Microoperations, Shift 

Microoperations, Arithmetic Logic Shift Unit. 

 

TEXTBOOKS: 

Digital Design, M. Morris Mano, M.D.Ciletti, 5th edition, Pearson.(Units I, II, III, IV, Part of 

Unit V) 

ComputerSystemArchitecture,M.MorrisMano,3rdedition,Pearson.(PartofUnitV) 

 

REFERENCEBOOKS: 

1) SwitchingandFiniteAutomataTheory,Z.Kohavi,TataMcGrawHill. 

2) FundamentalsofLogicDesign,C. H.Roth,L.L.Kinney,7thedition, CengageLearning. 

3) Fundamentals of Digital Logic & Micro Computer Design, 5TH Edition, 

M.Rafiquzzaman,JohnWiley. 



MasterofComputerApplications,Syllabus2022-23onwards–CollegeofSciences,ANU 

Page32of82 

 

 

 

 

SEMESTER MCA105.3(22):DISCRETE 

MATHEMATICALSTRUCTURES 

L T P C 

I 3 1 0 4 

 

Learning Objectives (LO): 

Thecourseisdesignedtomeettheobjectivesof: 
 

CO1 Toextendstudent‘sLogicalandMathematicalmaturityandabilitytodealwith 

abstraction 

CO2 To introduce most of the basic terminologies used in computer science courses and 

application 

ofideastosolvepracticalproblems. 

CO3 Applylogicalreasoningtosolve avarietyofproblems. 

 

CourseOutcomes(CO): 

Studentssuccessfullycompletingthis modulewillbeableto: 
 

LO1 Showgreaterprecisioninlogicalargumentandhavegainedcoremathematical 

understanding 

ofdiscretemathematics. 

LO2 Constructbasicconceptsofmathematicalproof(directproof,proofbycontradiction, 

mathematicalinduction). 

LO3 Solvestandard logicswithconfidence 

LO4 Applycomplexmathematicalexpressionsandgeneralformulaetospecificcontexts 

LO5 UtiliseBooleanAlgebraandsolveproblems. 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgram Specific 

Outcomes (PSOs): 
 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 
2 2 1             

CO2 
2 2 1             

CO3 
3 2 2             

CO4 
3 3 2             
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MCA105.3(22):DISCRETEMATHEMATICALSTRUCTURES 

UNIT-I: 

The Foundations: Logic and Proofs: Propositional Logic – Propositional Equivalences – 

Predicatesand Quantifiers – Nested Quantifiers – RulesofInference – Introductionto Proofs – 

Proof Methods and Strategy 

Basic Structures:Sets, Functions, Sequencesand Sums: Sets –Set Operations – Functions – 

Sequences and Summations 

The Fundamentals : Algorithms , The Integers and Matrices: Algorithms – The Growth of 

Functions–Complexity ofAlgorithms–TheIntegersAndDivisions– Primesand Greatest Common 

Divisors – Integers and Algorithms – Applications of Number Theory – Matrices 

IntroductionandRecursion:MathematicalInduction–StrongInductionandWell-Ordering 

–RecursiveDefinitionsandStructuralInduction–RecursiveAlgorithms–ProgramCorrectness 

UNIT-II: 

Counting: The Basics of Counting – The Pigeon Hole Principle – Permutations and 

Combinations – Binomial Coefficients – Generalized Permutations and Combinations – 

Generating Permutations and Combinations 

Advanced Counting Techniques: Recurrence Relations – Solving Linear Recurrence 

Relations –DivideandConquerAlgorithmsandRecurrenceRelations–GeneratingFunctions 

–Inclusion–Exclusion–ApplicationsofInclusion&Exclusion 

UNIT-III: 

Relations:RelationsandTheirProperties–n-aryRelationsandTheirApplications– Representing 

Relations – Closures ofRelations – Equivalence Relations – Partial Orderings 

Graphs:GraphsandGraphModels–GraphTerminologyandSpecialTypesofGraphs– 

RepresentingGraphsandGraphIsomorphism’s–Connectivity–EulerandHamiltonPaths– 

ShortestPathProblems –PlanarGraphs-GraphColoring 

UNIT-IV: 

Trees:IntroductiontoTrees–ApplicationsofTrees–TreeTraversal–SpanningTrees– Minimum 

Spanning Trees 

BooleanAlgebra:BooleanFunctions–RepresentingBoolean Functions–LogicGates– 

Minimization of Circuits 

PrescribedBook: 

1) Kenneth H Rosen,“Discrete Mathematics& itsApplications”,6th Edition,McGraw-Hill 

(2007)Chapters : 1 to 10 

ReferenceBooks: 

1) Ralph P. Grimaldi, B.V. Ramana, “Discrete and Combinational Mathematics”, 5th Edition, 

Pearson Education (2008). 

2) SwapanKumar Sarkar, “ATextBookofDiscreteMathematics”,S.Chand(2008). 

3) D.S.Malik and M.K.Sen, “Discrete Mathematical Structures”, Thomson (2006). 
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SEMESTER 

MCA106(22):DATASTRUCTURESLAB 
L T P C 

I - - 6 3 

 

1) Writeaprogramforimplementingtheoperationsoncomplexnumbersusingclasses. 

2) Programfor findingtheareaofcircle,rectangleandroomusingfunctionoverloading. 

3) Programfor findingthevolumeofboxusingconstructoroverloading. 

4) Programfor Sorting‘n’elementsUsingbubblesorttechnique. 

5) SortgivenelementsusingSelectionSort. 

6) SortgivenelementsusingInsertionSort. 

7) SortgivenelementsusingMergeSort. 

8) SortgivenelementsusingQuickSort. 

9) Implementthefollowingoperationsonsinglelinkedlist. 

(i)Creation(ii) Insertion(iii) Deletion(iv) Display 

10) Implementthefollowingoperationsondoublelinkedlist. 

(i)Creation(ii) Insertion(iii) Deletion(iv) Display 

11) Implementthefollowingoperationsoncircularlinkedlist. 

(i)Creation(ii) Insertion(iii) Deletion(iv) Display 

12) Programforsplittinggivenlinkedlist. 

13) Programfortraversingthegivenlinkedlistinreverseorder. 

14) Mergetwogivenlinkedlists. 

15) ImplementStackOperationsUsing Arrays. 

16) Implement StackOperationsUsingLinked List. 

17) ImplementQueueOperationsUsingArrays. 

18) ImplementQueueOperationsUsingLinked List. 

19) ImplementOperationsonCircularQueue. 

20) ConstructandimplementoperationsonPriorityQueue. 

21) ImplementOperationsondoubleendedQueue. 

22) Convertinginfixexpressiontopostfixexpressionbyusingstack. 

23) Writeprogramtoevaluatepostfixexpression. 

24) AddtwopolynomialsusingLinkedList. 

25) MultiplyTwopolynomialsusingLinkedList. 

26) ConstructBSTandimplementtraversingtechniquesrecursively. 

27) ImplementpreordertraversalonBSTnonrecursively. 

28) ImplementinordertraversalonBSTnonrecursively. 

29) ImplementpostordertraversalonBSTnonrecursively. 

30) Implementbinarysearchtechniquesrecursively. 
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SEMESTER 

MCA107(22):DBMSLAB 
L T P C 

I - - 6 3 

 

Aim:MarketingCompanywishesto computerizetheiroperationsbyusingfollowingtables. Table 

Name: Client Master 

Description:Thistablestorestheinformationabouttheclients. 
 

ColumnName DataType Size Attribute 

Client_no Varchar2 6 PrimaryKeyandfirstlettershouldstartswith‘C’ 

Name Varchar2 10 Notnull 

Address1 Varchar2 10  

Address2 Varchar2 10  

City Varchar2 10  

State Varchar2 10  

Pincode Number 6 Notnull 

Bal due Number 10,2  

 

TableName: Product master 

Description:Thistablestorestheinformationabout products. 
 

ColumnName DataType Size Attribute 

Product_no Varchar2 6 PrimaryKeyandfirstlettershouldstartswith‘P’ 

Description Varchar2 10 Notnull 

Profit_percent Number 2,2 Notnull 

Unit_measure Varchar2 10  

Qty_on_hand Number 8  

Record_lvl Number 8  

Sell_price Number 8,2 Notnull,can’tbe0 

Cost_price Number 8,2 Notnull,can’tbe0 
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TableName: salesman_master 

Description:Thistablestoresthesalesmenworking inthecompany 
 

ColumnName DataType Size Attribute 

Salesman_id Varchar2 6 PrimaryKeyandfirstlettershouldstartswith‘S’ 

Name Varchar2 10 Notnull 

Address1 Varchar2 10  

Address2 Varchar2 10  

City Varchar2 10  

State Varchar2 10  

Pincode Number 6 Notnull 

Sal_amt Number 8,2 Shouldnotnullandzero 

Target_amt Number 6,2 Shouldnotnullandzero 

Remarks Varchar2 10  

 

TableName: sales_order 

Description:Thistablestorestheinformationaboutorders 

 

ColumnName DataType Size Attribute 

S_order_no Varchar2 6 PrimaryKeyandfisrtcharis‘O’ 

S_order_date Date   

Client_no Varchar2 6 Foreign key 

Delve_address Varchar2 20  

Salesman_no Varchar2 6 Foreign key 

Delve_type Varchar2 1 Delivery:part(P)/Full(F)anddefault‘F’ 

Billed_yn Char 1  

Delve_date Date  Can’tbelessthanthe s_order_date 

Order_status Varchar2 10 Valuesin‘INPROCESS’,FULFILLED’,‘BACK 

ORDER, ‘CANCELLED’ 
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TableName: sales_order_details 

Description:Thistablestorestheinformationabout productsordered 
 

ColumnName DataType Size Attribute 

S_order_no Varchar2 6 Primarykey,foreignkeyreferencessales_order table 

Product_no Varchar2 6 Primarykey,foreignkeyreferences product_master 

table 

Qty_ordered Number 8  

Qty_disp Number 8  

Product_rate Number 10,2  

 

TableName: challan_master 

Description:Thistablestorestheinformationaboutchallans madefororders. 
 

ColumnName DataType Size Attribute 

Challan_no Varchar2 6 Primarykey,firsttwolettersmust startwith‘CH’ 

S_order_no Varchar2 6 Foreignkeyreferences sales_order 

Challan_date Date   

Billed_yn Char 1 Valuesin‘Y’,‘N’default‘N’ 

 

TableName: Challan_Details 

Description:Thistablestorestheinformationaboutchallandetail. 
 

ColumnName DataType Size Attribute 

Challan_no Varchar2 6 Primary key, foreign key references 

challan_master table 

Product_no Varchar2 6 Primary key, foreign key references 

product_master table 

Qty_disp Number 4,2 Notnull 
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Solvethefollowingqueriesbyusing abovetables. 

1) Retrievethelistofnamesandcitiesofalltheclients. 

2) Listthevariousproductsavailablefromproduct_master. 

3) Findouttheclientswhostayinacitywhosesecondletter is‘a’. 

4) Findthelistofallclientswhostayinthe city‘CHENNAI’or‘DELHI’. 

5) Listalltheclients locatedat‘CHENNAI’. 

6) Printthe information fromsalesorderastheordertheplacesinthemonthofJanuary. 

7) Findthe productswithdescriptionas‘FloppyDrive’and‘Pendrive’. 

8)  Findtheproductswhosesellingprice isgraterthan2000and lessthanorequalto 5000. 

9)  Findtheproductswhosesellingprice ismorethan1500andalso findthenewselling price 

as original selling price *15. 
10) Findthe productsinthe sortedorderoftheirdescription. 

11) Dividethecostofproduct‘540HDD’bydifferencebetween itspriceand 100. 

12)  Listtheproductnumber,description,sellpriceofproductswhosedescriptionbegin with 

letter ‘M’. 
13) ListalltheordersthatwerecancelledinthemonthofMarch. 

14) Countthetotalnumberoforders. 

15) Calculatethe average price ofallthe products. 

16) Determinethemaximumandminimumproduct prices. 

17) Countthe numberofproductshaving price graterthanorequalto1500. 

18) Findallthe productswhose quantityonhandislessthanreorder level. 

19) Findoutthechallandetailswhosequantitydispatchis high. 

20)  Findouttheorderstatusofthesalesorder,whoseorder deliveryis maximuminthe month 

of March. 

21) Find outthetotalsalesmadebythe eachsalesman. 

22)  Findthetotalrevenuegained bytheeachproduct sales intheperiodofQ1andQ2of year 

2006. 
23) Printthedescriptionand totalqtysoldforeachproduct. 

24) Find the valueofeachproductsold. 

25)  Calculatetheaverageqtysold foreachclientthathasa maximumordervalueof 

1,50,000. 
26) Listtheproductswhichhashighestsales. 

27) Findouttheproductsandtheir quantitiesthatwillhavetodeliverinthecurrentmonth. 

28) Findtheproductnumberanddescriptionsofmoving products. 

29) Findthenamesofclientswhohavepurchased‘CDDRIVE’. 

30)  Listtheproductnumbersandsalesordernumbersofcustomershavingquantity 

ordered less than 5 from the order details for the product ‘1.44 Floppies’. 
31) Findtheproductnumbersanddescriptionsofnon-movingproducts. 

32) Findthecustomernamesandaddress fortheclients,whoplacedtheorder‘019001’. 
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SEMESTER 
MCA108(22):COMMUNICATIONS

KILLS 

L T P C 

I - 3 - 2 
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MASTER OF COMPUTER APPLICATIONS 

SEMESTER-II 

Semester 
MCA201(22):SOFTWAREENGINEERING 

L T P C 

II 3 1 0 4 

 
Learning Objective(LO): 

 

LO1 Theneedofsoftwareengineering,itsdifferentlifecyclesanddifferentphases 

LO2 Tomeasurecost, efforts,timeandteammanagementetc, 

LO3 Testingandmaintenancetechniquesofbigprojectsand 

LO4 Differentrisksanditsmanagementsystems 

LO5 Learnaboutqualitymanagement. 

 

CourseOutcomes(CO): 

Attheend ofthecourse,thestudent willbeableto 
 

CO1 Describesoftwareengineeringlayeredtechnologyandprocess framework 

CO2 Evaluatethedifferentprocessmodelsandchoosethebestmodelfortheirproject 

CO3 Understandthedifferentdevelopment practicesanditsadvantages 

CO4 
Explainsoftwaretestingapproaches, softwaretacticsandmetricsforprocessand 

project domains 

CO5 Analyseestimationtechniques,qualitymanagement and formalmethods 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgram Specific 

Outcomes (PSOs): 
 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1    2      2  2 2  2 

CO2  3 2       2   2  2 

CO3  3 2 3      3   2  2 

CO4  3 2 3      3   2  2 

CO5  3 2 3      2   2  2 
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Unit-I: 

MCA201(22):SOFTWAREENGINEERING 

Introduction to Software Engineering: The Evolving Role of Software, Software, The 

Changing Nature of Software, Legacy Software: The Quality of legacy software, Software 

Evolution, Software Myths. 

A Generic View of Process: Software Engineering-A Layered Technology, A Process Frame 

Work, The capability Maturity Model Integration (CMMI), Process Patterns, Process 

Assessment, Personal and Team Process Models: Personal Software Process (PSP), Team 

Software Process (TSP), Process Technology, Product and Process. 

ProcessModels: Prescriptive Models, The WaterfallModel, IncrementalProcessModels: The 

Incremental Model, The RAD Model, Evolutionary Process Model: Prototyping, The Spiral 

Model, The Concurrent Development Model, Specialized Process Models: Component Based 

Development, The formal Methods Model, The Unified Process. 

An Agile View of Process: What is Agility? What is Agile Process? Agile Process Models: 

Extreme Programming, Adaptive Software Development, Dynamic Systems Development 

Method, Scrum, Crystal, Feature Driven Development, Agile Modeling. 

Unit-II 

Software Engineering Practice: Software Engineering Practice, communication practices, 

Planning Practices, Modeling Practices, Construction Practices, and Deployment. 

System Engineering: Computer Based Systems, the System Engineering Hierarchy, Business 

Process Engineering: An Overview, System Modeling. 

Building the Analysis Model: Requirement Analysis, Analysis Modeling Approaches, Data 

Modeling Concepts, Object Oriented Analysis, Scenario Based Modeling, Flow Oriented 

Modeling, Class Based Modeling, Creating a Behavioral Model. 

Design Engineering: Design within the contextof Software Engineering, Design Process and 

Design Quality, Design Concepts, The Design Model, Pattern Based Software Design. 

Unit-III 

Testing Strategies: A strategic Approach to Software Testing, Strategic Issues, and Test 

Strategies for conventional Software, Testing Strategies for Object Oriented Software, 

Validation Testing, System Testing, the Art of Debugging. 

Testing Tactics: Software Testing Fundamentals, Black Box and White Box Testing, White 

Box Testing, Basis Path Testing, Control Structure Testing, Black Box Testing, Object 

Oriented Testing Methods, Testing MethodsApplicable at the class level, InterClassTest Case 

Design, Testing for Specialized Environments, Architectures and Applications, Testing 

Patterns. 

ProjectManagement: TheManagement Spectrum,thePeople,TheProduct,TheProcess,The 

Project, The W5HH Principles. 

Metrics for Process and Projects: Metrics in the Process and Project Domains, Software 

Measurement  ̧ Metrics for Software Quality, Integrating Metrics within Software Process, 

Metrics for Small Organizations, Establishing a Software Metrics Program. 
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Unit-IV 

Estimation: Observations on Estimations, The project planning process, Software Scope and 

Feasibility, Resources, Software Project Estimation, Decomposition Techniques, Empirical 

Estimation Models, Estimations for Object Oriented Projects, Specialized Estimation 

Techniques, The Make/Buy Decision 

Quality Management: Quality Concepts, Software Quality Assurance, Software Reviews, 

Formal Technical Reviews, Formal Approaches to SQA, Statistical Software Quality 

Assurance, Software Reliability, The ISO 9000 Quality Standards, the SQA Plan 

Formal Methods: Basic Concepts, Object Constraint Language (OCL), The Z specification 

language, The Ten Commandments for Formal Methods. 

Cleanroom Software Engineering: The Cleanroom Approach, Functional Specification, 

Cleanroom Design, Cleanroom Testing. 

PrescribedBook: 

Roger S Pressman, “Software Engineering–A Practitioner’s Approach”, Sixth Edition, TMH 

International. 

 

ReferenceBooks: 

1) Sommerville,“SoftwareEngineering”,SeventhEditionPearsonEducation(2007) 

2) S.A.Kelkar,“SoftwareEngineering –AConciseStudy”, PHI. 

3) WamanS.Jawadekar,“SoftwareEngineering”,TMH. 

4) AliBehforoozandFrederickJ.Hudson,“SoftwareEngineeringFundamentals”,Oxford (2008). 
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Semester 
MCA202(22):COMPUTERNETWORKS 

L T P C 

II 3 1 0 4 

 

Learning Objective(LO): 

Thecourseisdesignedtomeettheobjectivesof: 
 

LO1 Understanding the state-of-the-art in network protocols, architectures, and 

applications 

LO2 ExaminingandstudyingofdifferentprotocolsinOSIand TCP/IP 

LO3 Understandingofnetworkaddressing, mappingetc 

LO4 Understandingerrorcontrol,flowcontrol,packetrecoveryetc 

LO5 Understandinginternetworkingofdevices 

 

CourseOutcomes(CO): 

Attheend ofthecourse,thestudent willbeableto 
 

CO1 Analysebasictaxonomyandterminologyofthecomputer networking area. 

CO2 Describetheconfigurationand designofasmall network 

CO3 Explainaboutresearchareasandfutureinternetsresearch fields 

CO4 Learncomponentsand rulesofcommunications 

CO5 Constructandimplementlayerprotocolswithinanenvironment 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgram Specific 

Outcomes (PSOs): 
 

 

CO 

PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1  2  2      2  2  3 2 

CO2  2 2       2    3 2 

CO3  2 2 3      3    3 2 

CO4  2 2 3      3    3 2 

CO5  2 2 3      2    3 2 
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MCA202(22):COMPUTERNETWORKS 

UNIT– I 

Introduction: UsesofComputerNetworks:BusinessApplication,Home Applications,Mobile 

Users – Social Issues. Network Hardware: Local Area Networks – Metropolitan AreaNetworks 

– Wide Area Networks – Wireless Networks – Home Networks – Internetworks. Network 

Software: ProtocolHierarchies – Design Issues for the Layers – Connection Oriented and 

Connectionless Services – Service Primitives – The relationship of Services to Protocols. 

ReferenceModels:TheOSI ReferenceModel–TheTCP/IPReferenceModel–AComparison ofOSI 

and TCP/IP reference Model – A Critique ofthe OSI Modeland Protocols – A Critique of the 

TCP/IP reference model. Example Networks: The Internet – Connection Oriented Networks: 

x.25, Frame Relay, and ATM – Ethernet – Wireless LANs NetworkStandardization: Who’s 

who in the Telecommunication World – Who’s who in the International Standards World – 

Who’s who in the Internet Standards World? 

PhysicalLayer: GuidedTransmissionMedia:MagneticMedia –TwistedPair –CoaxialCable – 

Fiber Optics 

Data Link Layer: Data Link Layer Design Issues: Services Provided to the Network Layer – 

Framing – Error Control – Flow Control. Error Detection and Correction: Error correcting 

Codes – Error Detecting Codes. Elementary Data Link Protocols: An unrestricted Simplex 

Protocol – A simplex Stop- and – wait Protocol – A simplex Protocol for a Noisy channel. 

Sliding Window Protocols: Aone-bit sliding Window Protocol– AProtocolusing Go Back N – 

A Protocol using selective Repeat. Example Data Link Protocols: HDLC – The Data Link 

Layer in the Internet. 

UNIT– II 

TheMediumAccessControlSublayer:Ethernet :Ethernet Cabling – Manchester Encoding – 

The Ethernet MAC sublayer Protocol – The Binary Exponential Backoff Algorithm – Ethernet 

Performance – Switched Ethernet – Fast Ethernet – Gigabit Ethernet – IEEE 802.2: Logical 

Link Control – Retrospective on Ethernet. Wireless Lans: The 802.11 ProtocolStack - The 

802.11 Physical Layer - The 802.11 MAC sublayer Protocol - The 802.11 FrameStructure. 

Bluetooth: Bluetooth Architecture – Bluetooth Applications – The Bluetooth ProtocolStack – 

TheBluetoothRadio Layer – TheBluetoothBaseband Layer – The Bluetooth L2CAP layer – The 

Bluetooth Frame Structure. Data Link Layer Switching: Bridges from 802.x to 802.y – Local 

Internetworking – Spanning Tree Bridges – Remote Bridges – Repeaters, Hubs, Bridges, 

Switches, Routers and Gateways – Virtual LANs. 

UNIT– III 

The Network Layer: Network Layer Design Issues: Store – and Forward Packet Switching – 

Services provided to the Transport Layer – Implementation of Connectionless Services – 

Implementation of Connection Oriented Services – Comparison Of Virtual Circuit and 

Datagram subnets. Routing Algorithms: The Optimality Principle – Shortest Path Routing – 

Flooding – Distance Vector Routing – LinkState Routing – Hierarchical Routing – Broadcast 

Routing–MulticastRouting–RoutingforMobileHosts.InternetWorking:HowNetworks 
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Differ – How Networks can be connected – Concatenated Virtual Circuits – Connectionless 

Internetworking – Tunneling – Internet work Routing – Fragmentation. The Network Layer in 

the Internet: The IP Protocol – IP address – Internet Control Protocols – OSPF – The Internet 

Gateway Routing Protocol – BGP – The Exterior Gateway Routing Protocol. 

The Transport Layer: The Transport Service: Services provided to the Upper Layers – 

Transport Services Primitives – Berkeley Sockets. Elements of Transport Protocols:Addressing 

– ConnectionEstablishment – ConnectionRelease – Flow Controland Buffering – Multiplexing 

– Crash Recovery. The Internet Transport Protocols: UDP 

Introduction to UDP – Remote Procedure Call – The Real Time Transport Protocol. The 

Internet Transport Protocols: TCP Introduction to TCP – The TCP Service Model – the TCP 

Protocol–TheTCPsegment header –TCPconnectionestablishment –TCPconnectionrelease – 

Modeling TCP connection management- TCP Transmission Policy – TCP congestionControl – 

TCP Timer Management – Wireless TCP and UDP – Transactional TCP. 

UNIT– IV: 

TheApplication Layer: DNS:TheDomain NameSystem:TheDNS NameSpace – Resource 

Records – Name Servers. Electronic Mail: Architecture and Services – The User Agent – 

Message Formats – Message Transfer – Final Delivery. The World Wide Web: Architecture 

Overview – Static Web Documents – Dynamic Web Documents – HTTP – The Hyper Text 

Transfer Protocol – Performance Enhancements – The Wireless Web. Multimedia:Introduction 

to Digital Audio – Audio Compression – Streaming Audio – Internet Radio – Voice Over IP – 

Introduction to Video – Video Compression – Video on Demand. 

 

PrescribedBook: 

AndrewS.Tanenbaum,“ComputerNetworks”,FourthEdition,PHI. 

 

ReferenceBooks: 

1) JamesF.Kurose,KeithW.Ross,“ComputerNetworking”,ThirdEdition,Pearson Education 

2) BehrouzAForouzan,“DataCommunicationsandNetworking”,FourthEdition,TMH (2007) 

3) Michael A. Gallo, William M. Hancock, “Computer Communications and 

NetworkingTechnologies”, Cengage Learning (2008) 
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Semester 
MCA203(22):WEBTECHNOLOGIES 

L T P C 

II 2 1 1 5 

 

Learning Objective(LO): 

Thecourseisdesignedtomeettheobjectivesof: 
 

LO1 DesignanddevelopWebapplications 

LO2 CreatewebpagesusingHTML,DHTMLand CascadingStyles sheets. 

LO3 Analyzeand buildinteractivewebapplicationsusingJSPandServlets. 

LO4 DesignanddevelopWebapplications 

LO5 DesigningEnterprisebasedapplicationsbyencapsulatinganapplication’sbusiness logic 

 

CourseOutcomes(CO): 

Attheend ofthecourse,thestudent willbeableto 
 

CO1 Explainthetechnologiesusedinwebapplications. 

CO2 DemonstrateHTML5,CSS,JavaScriptcodingforwebapplications 

CO3 Designcreativewebsitesusingobjectbasedscriptingconcepts 

CO4 
LearntoaccessdatabasethroughJavaprograms,usingJavaDatabase Connectivity 
(JDBC) 

CO5 Createdynamicwebpages,usingServletsandJSP 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgram Specific 

Outcomes (PSOs): 
 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 
2 

 
2 2 

     
2 

  
2 

 
2 

CO2 
2 

 
2 2 

     
2 

  
2 

 
2 

CO3 
2 

 
2 3 

     
3 

  
3 

 
3 

CO4 
2 

 
2 3 

     
3 

  
3 

 
3 

CO5 
2 

 
2 3 

     
3 

  
3 

 
3 



MasterofComputerApplications,Syllabus2022-23onwards–CollegeofSciences,ANU 

Page48of82 

 

 

 

 

 

UNITI 

MCA203(22):WEBTECHNOLOGIES 

JavaBasics: Java buzzwords, Review ofOOPconcepts, dynamic binding, abstract classesand 

methods, interfaces, Packages. 

GUI Programming with JAVA:Event Handling, Applets, Swing - Introduction to Swing, 

Swing vs. AWT,MVC architecture, Hierarchy for Swing components, Containers , JFrame, 

JApplet, JWindow, JDialog, JPanel, A simple swing application, Overview of several swing 

components, Layout management - Layout manager types – border, grid, flow, box. 

UNITII 

HTML:CommonTags: List,Tables,images,forms,Frames,CascadingStyleSheets; 

Java Script: Introduction to Java Scripts, Objects in Java Script, Dynamic HTML with 

JavaScript. 

XML:Document type definition, XML Schemas, Document Objectmodel, Presenting XML, 

Using XML Processors: DOM and SAX 

UNITIII 

JDBC:Introduction to JDBC – Connections – Internal Database Connections – Statements – 

Results Sets - Prepared Statements - Callable Statements. 

NetworkProgrammingandRMI:whynetworkedJava –BasicNetworkConcepts –looking up 

Internet Addresses – URLs and URIs – UDP Datagrams and Sockets – Remote Method 

Invocation. 

Unit–IV 

Web Servers and Servlets: Tomcat web server, Introduction to Servlets: Lifecycle of a 

Servlet, JSDK, The Servlet API, The javax.servlet Package, Reading Servlet parameters, 

Reading Initialization parameters. The javax.servlet HTTP package, Handling Http Request & 

Responses, Using Cookies-Session Tracking, Security Issues. 

Introduction to JSP: The Problem with Servlet. The Anatomy ofa JSP Page, JSP Processing. 

JSP Application Design with MVC Setting Up and JSP Environment: Installing the Java 

Software Development Kit, Tomcat Server & Testing Tomcat 

PrescribedTextbooks 

1) TheCompletereferenceJava,HerbetSchildt,7thEdition,McGrawHill. 

2) JavaProgrammingwithJDBC ;DonaldBales,O’Reilly 

3) WebTechnologies–acomputerscienceperspective,JeffreyC. Jackson, Pearson, 2007. 

ReferenceTextbooks: 

1) JavaNetworkProgramming, elliotteRustyHarold,3rdEdition 

2) JavaServer Pages–HansBergsten,SPD O’Reilly 

3) RobertW.Sebesta,“ProgrammingtheWorldWideWeb”,Third Edition,Pearson 

Education (2007). 

4) AndersMollerandMichaelschwartzbach,”AnIntroductiontoXMLandWeb Technologies”, 

Addison Wesley (2006) 

5) Chris Bates, “Web Programming–Building Internet Applications“, Second Edition, Wiley 

(2007). 
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Semester 
MCA204(22):ARTIFICIALINTELLIGENCE 

L T P C 

II 3 1 0 4 

 

Learning Objective(LO): 
 

LO1 
Tointroducethebasicprinciples,techniques,andapplicationsofArtificial 

Intelligence 

LO2 ToFormulateagivenprobleminthelanguage/frameworkofdifferentAI methods 

LO3 Explorewealslots,structuresandgameplanninginAI. 

LO4 Toequipstudentswiththeknowledgeandskills inlogicprogrammingusing Prolog 

LO5 Toexplorethedifferentparadigmsinknowledgerepresentationand reasoning 

 

CourseOutcomes(CO): 

At theend ofthe course,thestudent willbeable to 
 

CO1 
Understandthehistory,developmentandvariousapplicationsofartificial 

intelligence 

CO2 Illustrateknowledgebasesystem 

CO3 Solvedifferent problemsusingAIalgorithm 

CO4 
Analyzehowuncertaintyisbeingtackledintheknowledgerepresentationand 

reasoningprocess 

CO5 Classifytheexpertsystems 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgram Specific 

Outcomes (PSOs): 
 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 2         2   2   

CO2 2         2   2   

CO3 2        2  2 2 3   

CO4 2        2  2 3 3   

CO5 2         2   3  3 
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Unit-I: 

MCA204(22):ARTIFICIALINTELLIGENCE 

What is AI? : The AI Problems, The Underlying Assumption, What is AI Technique?, The 

level of the Model, Criteria for Success. 

Problems, Problem spaces & Search: Defining the Problem as a State Space Search, 

Production Systems, Problem Characteristics, Production System Characteristics, Issues in the 

design of Search Programs, Additional Problems. 

Heuristic search techniques: Generate and Test, Hill Climbing, Best First Search, Problem 

Reduction, Constraint Satisfaction, Means Ends Analysis. 

Unit-II: 

Knowledge Representation Issues: Representations and Mappings, Approaches to 

Knowledge Representation, Issues in Knowledge Representation, the Frame Problem 

Using PredicateLogic:RepresentingSimpleFactsin Logic,Representing Instance and Isa 

Relationships, Computable Functions and Predicates, Resolution, Natural Deduction 

RepresentingknowledgeusingRules:ProceduralversusDeclarativeKnowledge,Logic 

Programming, Forward versus Backward Reasoning, Matching, Control Knowledge 

Unit-III: 

Symbolic Reasoning under Uncertainty: Introduction to Nonmonotonic Reasoning, Logics 

for Nonmonotonic Reasoning, Implementation Issues, Augmenting a Problem Solver, 

Implementation: Depth-First Search, Implementation: Breadth-First Search 

Weakslot&fillerStructures:SemanticNets, Frames 

Planning : Overview, An Example Domain : The Blocks World, Components of a Planning 

System, Goal Stack Planning, Nonlinear Planning Using Constraint Posting, Hierarchical 

Planning, Reactive Systems, Other Planning Techniques 

Unit-IV: 

NaturalLanguageProcessing:Introduction,SyntacticProcessing,SemanticAnalysis, Discourse 

and Pragmatic Processing 

Commonsense: Qualitative Physics, Commonsense Ontologies, Memory Organisation, Case- 

Based Reasoning 

ExpertSystems:RepresentingandUsingDomainKnowledge,ExpertSystemShells, Explanation, 

Knowledge Acquisition 

 

PrescribedBook: 

1) KnightK,“ArtificialIntelligence”, TMH(1991) 

 

ReferenceBook: 

1) Michael Negnevitsky,“Artificial Intelligence–A Guide toIntelligentSystems”,Second 

Edition, Pearson Education (2008) 

2) WinstonP.H,“ArtificialIntelligence”,AddisionWesley(1993) 
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Semester MCA205.1(22):PROGRAMMINGANDPROB

LEMSOLVINGUSINGPYTHON 

L T P C 

II 3 1 1 5 

 

Learning Objective(LO): 
 

 

LO1 Installandrunthe Pythoninterpreter 

LO2 Createand executePythonprograms 

LO3 UnderstandtheconceptsoffileI/O 

LO4 Beable toreaddatafroma textfile usingPython 

LO5 PlotdatausingappropriatePythonvisualization libraries 

 

CourseOutcomes(CO): 

Attheend ofthecourse,thestudent willbeableto 
 

CO1 Demonstrateunderstanding ofmodernversioncontroltools. 

CO2 ExhibitfacilitywithaLinuxcommandlineenvironment. 

CO3 
Demonstrateunderstandingoftheroleoftestinginscientificcomputing,and write 

unittestsinPython. 

CO4 Usecommandlinetoolstowriteandeditcode. 

CO5 Develop publication-readygraphicsfroma dataset. 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgram Specific 

Outcomes (PSOs): 
 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 
2   2         2   

CO2 
2   2         2   

CO3 
3   3     2   2 3   

CO4 
3   3     2   3 3  3 

CO5 
3   3         3  3 
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MCA205.1(22):PROGRAMMINGANDPROBLEMSOLVINGUSINGPYT

HON 

UNITI 

Introduction: The Process of Computational Problem Solving, Python Programming 

Language. Python Data Types: Expressions, Variables and Assignments, Strings, List,Objects 

and Classes, Python Standard Library 

Imperative Programming: Python programs, Execution Control Structures, User-Defined 

Functions, Python Variables and Assignments, Parameter Passing. 

UNITII 

TextFiles:Strings,FormattedOutput,Files,ErrorsandException Handling 

ExecutionandControlStructures:ifStatement,forLoop,TwoDimensionalLists,while Loop, 

More Loop Patterns, Additional Iteration Control Statements 

ContainersandRandomness:Dictionaries,OtherBuilt-inContainerTypes,Character Encoding 

and Strings, Module random, Set Data Type. 

UNITIII 

Object OrientedProgramming: FundamentalConcepts, Defining aNewPythonClass, User- 

Defined Classes, Designing New Container Classes, Overloaded Operators, Inheritance, User- 

Defined Exceptions 

Namespaces: Encapsulation in Functions, Global versus Local Namespaces, ExceptionControl 

Flow, Modules and Namespaces. 

Objects and Their Use: Software Objects, Turtle Graphics, Modular Design: Modules, Top- 

Down Design, Python Modules 

Recursion: Introductionto Recursion, ExamplesofRecursion, RunTime Analysis, Searching, 

Iteration Vs Recursion, Recursive Problem Solving, Functional Language Approach. 

UNITIV 

GraphicalUserInterfaces: BasicsoftkinterGUIDevelopment, Event-BasedtkinterWidgets, 

Designing GUIs, OOP for GUI, 

The Web and Search: The World Wide Web, Python WWW API, String Pattern Matching, 

Database Programming in Python 

 

PrescribedBook: 

Ljubomir Perkovic, “Introduction to Computing Using Python: An Application Development 

Focus”, Wiley, 2012. 

 

ReferenceBook: 

Charles Dierbach, “Introduction to Computer Science Using Python: A Computational 

Problem-Solving Focus”, Wiley, 2013. 
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Semester MCA205.2(22):INTRODUCTIONTORPROG

RAMMING 

L T P C 

II 3 1 1 5 

 

Learning Objective(LO): 
 

LO1 Thebasicsofstatisticalcomputing and data analysis 

LO2 HowtoimplementdatastructureinR 

LO3 R loopfunctionsanddebuggingtools 

LO4 Listsand VectorsconceptsinR 

LO5 Factorsandlevels inR 

 

CourseOutcomes(CO): 

At theend ofthecourse,the student willbeable to 
 

CO1 ExplaincriticalRprogrammingconcepts 

CO2 Demonstratehowtoinstallandconfigure RStudio 

CO3 ApplyOOPconceptsinRprogramming 

CO4 Explainthe useofdatastructure andloopfunctions 

CO5 ApplyvariousconceptstowriteprogramsinR 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgram Specific 

Outcomes (PSOs): 
 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 2  2       1   2  1 

CO2 2  3       2     2 

CO3 2  2       2   2  2 

CO4 2  3       3   2  3 

CO5 2  3       3   2  3 
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UNITI 

MCA205.2(22):INTRODUCTIONTORPROGRAMMING 

Introduction : Overview ofR, R datatypes and objects, reading and writing data, sub setting R 

Objects, Essentials of the R Language, Installing R, Running R, Packages in R, Calculations, 

Complex numbers in R, Rounding, Arithmetic, Modulo and integer quotients, Variable names 

and assignment, Operators, Integers, Factors, Logical operations 

UNITII 

Control structures, functions, scoping rules, dates and times, Introduction to Functions,preview 

of Some Important R Data Structures, Vectors, Character Strings, Matrices, Lists,Data Frames, 

Classes. 

Vectors: Generating sequences, Vectors and subscripts, Extracting elements of a vector using 

subscripts, Working with logical subscripts, Scalars, Vectors, Arrays, and Matrices, Adding 

and Deleting Vector Elements, Obtaining the Length of a Vector, Matrices and Arrays as 

Vectors Vector Arithmetic and Logical Operations, Vector Indexing, Common Vector 

Operations 

UNITIII 

Lists: Creating Lists, General List Operations, List Indexing Adding and Deleting List 

Elements, Getting the Size of a List, Extended Example: Text Concordance Accessing List 

Components and Values Applying Functions to Lists, Data Frames, Creating Data Frames, 

Accessing Data Frames, Other Matrix-Like Operations 

UNITIV 

Factors and Levels, Common Functions Used with Factors, Working with Tables, 

Matrix/Array-Like Operations on Tables , Extracting a Sub table, Finding the Largest Cells ina 

Table, Math Functions, Calculating a Probability, Cumulative Sums and Products, Minima and 

Maxima, Calculus, Functions for Statistical Distributions 

 

PrescribedTextBooks: 

1) RogerD.Peng,“RProgramming forDataScience”,2012 

2) NormanMatloff,“TheArtofRProgramming-ATourofStatisticalSoftwareDesign”, 2011 

 

ReferenceTextBooks: 

1) JaredP.Lander,"RforEveryone-advancedanalyticsandGraphics",2ndEdition, Addison-

Wesley. 

2) PaulTeetor,"RCookbook", 2ndEdition, O'Reillypublications. 

3) Garrett Grolemund, Hadley Wickham, “Hands-On Programming with R: Write Your Own 

Functions and Simulations”, 1st Edition, 2014 
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Semester MCA206(22):PYTHONPROGRAMMINGLAB L T P C 

II 0 0 6 3 

LABCYCLE 

SimplePrograms 

1) WriteaprogramusingprintPascaltriangle. 

2) Writea programtofindoutthe rootsofthe quadratic equations. 

3) Writeaprogramto displaytheFibonacciseriesusing generators. 

4) Writeaprogramtocheck thegivennumberispalindromeornot. 

5) Writeaprogramtofindthesumofdigits ofagivennumber 

6) Writea PythonprogramtocalculateX + 

7) WriteaPythonprogramto removethepunctuationsfroma string. 

8) WriteaPythonprogramtoimplementthesimple calculator. 

9) WriteaPythonprogramto printthelowerand uppertrianglesofamatrix. 

10) Write a Pythonprogramtomerge twomails. 

FUNCTIONS 

1) Write a recursive Python function thathas a parameter representing a listof integers 
andreturns the maximum stored in the list. 

2) Write a recursive Python function to that generates the top n prime numbers in the range1 

to 1000. 

3) Writeapython functiontocalculatethemultiplicationoftwomatrices. 

4) WriteaPythonfunctiontoreversethegivenstring. 

5) WriteaPythonfunctionthattakesanintegernandacharacterc,returnsastringand displays as 

“xxxxx” ( Ex: the length ofthe retuned string is 5, then the output as XXXXX) 

6) WritePythonfunctionthatthesearchthegivennumberinthelistofnumbersbyusing binary 

search. 

7) Write a Python function to convert the given decimal number into binary number by using 

recursion. 

8) WriteaPythonfunctiontosortthelistofrecordsinafile. 

GUI PROGRAMS 

1) ConstructaGUIapplicationtogeneratetheemployeepayslip 

2) ConstructaGUI applicationtogenerateaBar Graphfor aexceldata 

3) Construct aGUIapplicationtoperformtheArithmetic operations 

4) ReadInputValuesthroughinputwindow 

5) ChoosechoiceandOperationthroughfollowingwindows 

6) DisplaytheresultinMessageBox. 
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Semester MCA206(22):RPROGRAMMINGLAB L T P C 

II 0 0 6 3 

 

1) DownloadandinstallR-Programmingenvironmentandinstallbasicpackagesusing 

install.packages() command in R. 

2) LearnallthebasicsofR-Programming (Datatypes,Variables,Operatorsetc.) 

3) Implement R-Loopswithdifferentexamples. 

4) LearnthebasicsoffunctionsinRandimplementwithexamples. 

5) ImplementdataframesinR.Writeaprogram tojoincolumnsandrowsinadataframe using cbind() 

and rbind() in R. 

6) ImplementdifferentStringManipulationfunctionsinR. 

7) Implement differentdatastructuresinR(Vectors,Lists, Data Frames) 

8) Writeaprogramto read acsv fileand analyzethedatainthefilein R 

9) Createpiechartsandbar chartsusingR. 

10) Createadataset anddostatisticalanalysisonthedatausing R. 
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Semester 
MCA207(22):WEBTECHNOLOGIESLAB 

L T P C 

II 0 0 6 3 

 

1) WriteaJavaProgramtodefineaclass,describe itsconstructor,overloadtheconstructors and 

instantiate its object 

2) Buildandrun"CelsiusConverter"sampleapplicationusingswings 

3) Develop an applet that receives an integer in one text field, and computes its factorial 

Valueandreturnsit inanothertextfield,whenthebuttonnamed“Compute” isclicked 

4) DevelopanddemonstrateaHTMLdocument thatillustratestheuseofexternalstylesheet, 

ordered list, table, borders, padding, color, and the <span> tag. 

5) Createaformwiththefollowing specifications: 

a) Ourformusesframes,onetohold thelinksbarat thetopofthebrowserwindow. 

b) Otherisa largerframethatprovidesthe mainview. 

c) Thelinksbarshouldcontain5links,whichwhenclicked,should displaythe 

appropriate HTML file in the larger frame. 

6) Createawebpagewiththefollowingusinghtml 

a) Embedanimageinwebpage 

b) Fixthehot spots 

c) Showalltherelatedinformationwhenahotspotisclickedinthemap 

7) WriteaJavaScriptcodeto findfactorialofN.(Userecursivefunction) 

8) WriteaJavaScript codeblockusingarraysandgeneratethecurrent dateinwords,this should 

include the day, month and year. 

9) Createawebpageusingtwo image files,whichswitchbetweenoneanotherasthemouse pointer 

moves over the images. Use the onMouseOver and onMouseOut event handlers. 

10) Design an XML document to store information about a student in an engineering college 

affiliated to ANU.The information must include college id, Name of the College, Brach, 

Year of Joining, and e-mail id. Make up sample data for 3 students. Create a CSS style 

sheet and use it to display the document. 

11) Create an XML document, which contains 10 users information. Implement a program, 

which takes User Id as an input and returns the user details by taking the user information 

from the XML document 

12) writeajavaprogramtoillustratejavato databaseconnectivityusing JDBC 

13) Writeaprogramtoprint theFibonaccinumbersusing RMI. 

14) write a java servlet programto conduct online examinationand to displaystudent mark list 

available in a database 

15) Create a java program to create an airline reservation service and a travel agent and the 

travel agent is searching for an airline using web services and database. 
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Semester 
MCA208(22):SEMINAR 

L T P C 

II 4 0 0 2 

 

 

 

 

 

MOOCs 

Credits:4 
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MASTEROFCOMPUTERAPPLICATIONS 

SEMESTER-III 
 

SEMESTER 
MCA301(22):DATAMININGANDBIGDATA 

L T P C 

III 3 1 0 5 

Learning Objectives (LO): 

Thecourseisdesignedtomeettheobjectivesof: 

 

LO1 Toidentifythescopeand essentialityofData Warehousing and Mining. 

LO2 Toanalyzedata,chooserelevantmodelsandalgorithmsforrespectiveapplications 

LO3 Todevelopresearchinteresttowardsadvancesindata mining 

LO4 Toprovideanoverviewofanexciting growingfieldofbig dataanalytics 

 

CourseOutcomes(CO): 

Studentsuponcompletionofthiscourse willbeable to: 
 

CO1 ExplainDataWarehousefundamentals,DataMining Principles 

CO2 Demonstrateappropriatedataminingalgorithmstosolverealworldproblems 

CO3 Comparedifferentdataminingtechniqueslikeclassification,prediction,clusteringand 

association rule mining. 

CO4 Constructbigdataassociatedapplicationsinintelligent businessandscientificcomputing 

CO5 Inferfundamental enablingtechniquesandscalablealgorithmslikeHadoop,MapReduce 
inbig data analytics 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgramSpecific 
Outcomes(PSOs): 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2           2   

CO2 3 2       3  3 3 2   

CO3 3 3       3  3 3 3   

CO4 3 3       3  3 3 3  3 

CO5 3 3       3  3 3 3  3 
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MCA301(22):DATAMININGANDBIGDATA 

Unit–I 

Data Warehouse and OLAP Technology: An Overview:What is Data Warehouse? - A 

Multidimensional Data Model - Data warehouse Architecture - From Data Warehousing to 

Data Mining 

Data mining – Introduction, Data mining on what kind of data, Data miningfunctionalities, 

classification of Data mining systems, Major issues in Data mining 

Unit–II 

Mining Association rules in large databases -Association rule mining, Mining Single-

DimensionalBooleanassociationrulesfromTransactionaldatabases,Miningmulti- 

Dimensional Association rules from relational Databases and Data Warehouses 

ClassificationandPrediction-Introductionclassificationbydecisiontreeinduction, Bayesian 

Classification. Other classification methods, classification by back propagation, Prediction, 

classifier accuracy 

Unit–III 

Clusteranalysis – Introduction, Typesofdata in cluster analysis, acategorizationofmajor 

clustering methods, portioning methods, hierarchical methods, Density based methods: 

DBSCAN, Grid-based method : STING , Model based clustering method: Statistical 

Approach, outlier analysis. 

Unit–IV 

Big Data: Introduction – distributed file system – Big Data and its importance, Four Vs, 

Drivers for Big data, Big data analytics, Big data applications. 

Hadoop: Hadoop Architecture, Hadoop Storage: HDFS, Common Hadoop Shell 

commands, Anatomy of File Write and Read., Hadoop MapReduce paradigm. Writing 

Hadoop MapReduce Programs 

 

PrescribedBooks: 

1) JiaweiHanMicheline Kamber,“Datamining&Techniques”,MorganKaufmann 

publishers 

2) Borislublinsky, Kevint.Smith,AlexeyYakubovich,“ProfessionalHadoopSolutions”, 

Wiley, ISBN: 9788126551071, 2015. 

3) ChrisEaton,Dirkderoosetal., “UnderstandingBigdata”,McGrawHill, 2012. 

4) TomWhite,“HADOOP:ThedefinitiveGuide”, OReilly2012. 
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SEMESTER 
MCA302(22):CLOUDCOMPUTING 

L T P C 

III 3 1 0 4 

 

Learning Objectives (LO): 

Thecourseisdesignedtomeettheobjectivesof: 
 

LO1 Introducevarioustypesofvirtualizationsandhypervisors 

LO2 UseandadoptCloudComputingservicesandtools intheirreallife scenarios. 

LO3 ExploresomeimportantcloudcomputingdrivencommercialsystemssuchasAmazon 

WebServices, Google cloud services, Microsoft Azure etc. 

LO4 Describethesecurityaspectsincloud 

 

CourseOutcomes(CO): 

Studentssuccessfullycompletingthis modulewillbeableto: 
 

CO1 DistinguishdifferenttypesofDistributedComputingmodelsandIdentifydifferent 

cloudcomputingmodelsandservicesprovidedbycloud providers 

CO2 Demonstratevirtualizationofclustersand data centers 

CO3 ApplyanddesignCloudResourceManagementandscheduling algorithms 

CO4 ExplainStorage modelsandsecurityaspectsofCloud 

CO5 IllustrateCloudApplicationsandParadigms 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgramSpecific 

Outcomes (PSOs): 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 
2       2   2  2 2  

CO2 
2       2   2  2 2  

CO3 
3       3   3  3 3 2 

CO4 
3       3   3  3 3 3 

CO5 
3       3   3  3 3 3 
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Unit-I 

MCA302(22):CLOUDCOMPUTING 

Introduction: Network-Centric Computing and Network-Centric Content, Peer-to-Peer 

Systems,CloudComputing: AnOld Idea Whose Time has Come, Cloud Computing Delivery 

Models and Services, Ethical Issues in Cloud Computing, Cloud Vulnerabilities, Major 

Challenges Faced by Cloud Computing 

Parallel and Distributed Systems: Parallel Computing, Parallel Computer Architecture, 

Distributed Systems, Global State of a Process Group, Communication Protocols and Process 

Coordination, Logical Clocks, Message Delivery Rules; Causal Delivery, Runs and Cuts; 

Causal History ,Concurrency, Atomic Actions, Consensus Protocols, Modeling Concurrency 

with Petri Nets, Enforced Modularity: The Client-Server Paradigm. 

Cloud Infrastructure: Cloud Computing at Amazon, Cloud Computing: The Google 

Perspective, Microsoft Windows Azure and Online Services, Open-Source Software Platforms 

for Private Clouds, Cloud Storage Diversity and Vendor Lock-in, Cloud Computing 

Interoperability: The Intercloud, Energy Use and Ecological Impact of Large-Scale Data 

Centers, Service- and Compliance-Level Agreements.Responsibility Sharing Between Userand 

Cloud Service Provider 

Unit-II 

Cloud Computing: Applications and Paradigms:Challenges for Cloud Computing, Existing 

Cloud Applications and New Application Opportunities, Architectural Styles for 

CloudApplications, Workflows:CoordinationofMultiple Activities,CoordinationBasedona State 

Machine Model: The ZooKeeper , The MapReduce Programming Model. A Case Study: The 

GrepTheWeb Application, Clouds for Science and Engineering, High-Performance Computing 

on a Cloud, Cloud Computing for Biology Research, Social Computing, Digital Content, and 

Cloud Computing. 

Cloud Resource Virtualization: Virtualization, Layering and Virtualization, VirtualMachine 

Monitors, VirtualMachines, Performanceand SecurityIsolation, FullVirtualizationand Para 

virtualization , Hardware Support for Virtualization , Case Study: Xen, a VMM Based on Para 

virtualization , Optimization of Network Virtualization in Xen , vBlades: Para virtualization 

Targeting anItaniumProcessor , APerformanceComparisonofVirtualMachines, TheDarker Side 

of Virtualization , Software Fault Isolation 

Cloud Resource Management and Scheduling: Policies and Mechanisms for Resource 

Management , Applications of Control Theory to Task Scheduling on a Cloud , Stability of a 

Two-Level Resource Allocation Architecture , Feedback Control Based on Dynamic 

Thresholds , Coordination of Specialized Autonomic Performance Managers , A Utility-Based 

ModelforCloud-Based WebServices,ResourceBundling:CombinatorialAuctionsforCloud 

Resources , Scheduling Algorithms for Computing Clouds , Fair Queuing , Start-Time Fair 

Queuing , Borrowed Virtual Time , Cloud Scheduling Subject to Deadlines , Scheduling 

MapReduce Applications Subject to Deadlines, Resource Management and Dynamic 

Application Scaling 
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Unit-III 

Networking Support: Packet-Switched Networks , The Internet , Internet Migration to IPv6, 

The Transformation of the Internet . Web Access and the TCP Congestion ControlWindow , 

NetworkResource Management, Interconnection Networks for Computer Clouds , Storage 

AreaNetworks, Content-DeliveryNetworks, OverlayNetworksandSmall-World Networks. 

Scale-Free Networks, Epidemic Algorithms 

Storage Systems: The Evolution of Storage Technology, Storage Models, File Systems, and 

Databases, Distributed File Systems: General Parallel File System, Google File System, 

Apache Hadoop,Locks and Chubby: A Locking Service, Transaction Processing and NoSQL 

Databases, BigTable, Megastore Cloud 

Cloud Security: Cloud Security Risks, Security: The Top Concern for Cloud Users, Privacy 

and Privacy Impact Assessment, Trust, Operating SystemSecurity, VirtualMachineSecurity, 

SecurityofVirtualization, Security Risks Posed by Shared Images, Security Risks Posed by a 

Management OS, Xoar: Breaking the Monolithic Design of the TCB, A Trusted Virtual 

Machine Monitor. 

Unit-IV 

Complex Systems and Self-Organization: Complex Systems , Abstraction and Physical 

Reality, Quantifying Complexity ,Emergence and Self-Organization , Composability Bounds 

and Scalability, Modularity, Layering, and Hierarchy, More on the Complexity of Computing 

and Communication Systems , Systems of Systems: Challenges and Solutions. 

ApplicationDevelopment:AmazonWebServices: EC2Instances,ConnectingClientsto Cloud 

Instances Through Firewalls, Security Rules for Application and Transport LayerProtocols in 

EC2,How to Launch an EC2 Linux Instance and Connect to it, How to Use S3 in Java, How to 

Manage SQS Services in C#, How to Create an EC2 PlacementGroup and Use MPI, How to 

Install the Simple Notification Service on Ubuntu, How to Install Hadoop on Eclipse on a 

Windows System, Cloud-Based Simulation of aDistributed Trust Algorithm, Trust 

Management Service , A Cloud Service for Adaptive Data Streaming ,Cloud-Based Optimal 

FPGA Synthesis 

 

TEXT BOOK: 

1.CloudComputingTheoryandPractice,DanC.Marinescu, Elsevier,3rdedition, 2018 

 

REFERENCEBOOKS: 

1) CloudComputing,Apracticalapproach,AnthonyT.Velte,TobyJ.Velte,Robert Elsenpeter, 

Indian Edition 

2) CloudComputing:PrinciplesandParadigmsbyRajkumarBuyya,JamesBrobergand Andrzej M. 

Goscinski, Wiley, 2011. 

3) Distributed and Cloud Computing: From parallel processing to the Internet of Things, Kai 

Hwang, Geoffrey C. Fox, Jack J.Dongarra 

4) CloudSecurityandPrivacy:AnEnterprisePerspectiveonRisksandCompliance,Tim Mather, 

Subra Kumaraswamy, Shahed Latif, O’Reilly, SPD, rp2011. 
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SEMESTER 
MCA303(22):MACHINE LEARNING 

L T P C 

III 2 1 1 4 

 

Learning Objectives (LO): 

Thecourseisdesignedtomeettheobjectivesof: 
 

LO1 Tointroducetothestudentsthebasicconceptsandfundamentalsofmachinelearning 

LO2 Todevelopskillsofimplementingmachine learningtechniques 

LO3 Tofamiliarizethestudentswithlatest technologies 

LO4 Toimplementmachinelearningsolutionstoclassification,regressionand clustering 

 

CourseOutcomes(CO): 

Studentssuccessfullycompletingthismodulewillbeableto: 
 

CO1 Howto makeacomputerprogramlearn fromexperience 

CO2 Illustratethesignificanceofconceptlearning 

CO3 Representationofdecisionsanddecisionmakingexplicitly 

CO4 ConstructfiniteandinfiniteHypothesisspacesforcomputationallearning 

CO5 ApplyInductiveand Analyticallearning indevelopinglearningtasks 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgramSpecific 
Outcomes(PSOs): 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 
2  2       2 2    2 

CO2 
2  2       2 2    2 

CO3 
3  3       3 3    2 

CO4 
3  3       3 3    3 

CO5 
3  3       3 3    3 
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UNIT-I 

MCA303(22):MACHINELEARNING 

Introduction - Well-posed learning problems, designing a learning system, Perspectives and 

issues in machine learning 

Concept learning and the General to Specific Ordering – Introduction, A concept learning 

task, Concept learning as search, Find-S: finding a maximally specific hypothesis, Version 

spaces and the Candidate-Elimination algorithm, Remarks on version spaces and Candidate- 

Elimination, Inductive Bias 

UNIT– II 

Decision Tree learning – Introduction, Decisiontree representation, Appropriate problems for 

decision tree learning, The basic decision tree learning algorithm, Hypothesis space search in 

decision tree learning, Inductive bias in decision tree learning, Issues in decision tree learning 

EvaluationHypotheses–Motivation,Estimationhypothesisaccuracy,Basicsofsampling 

theory,Ageneralapproachforderivingconfidenceintervals,Differenceinerroroftwohypotheses, 

Comparing learning algorithms 

Bayesian learning – Introduction, Bayes theorem, Bayes theorem and concept learning, 

Maximum likelihood and least squared error hypotheses, Maximum likelihood hypotheses for 

predicting probabilities, Minimumdescription lengthprinciple, Bayesoptimalclassifier, Gibbs 

algorithm, Naïve Bayes classifier, An example learning to classify text, Bayesian belief 

networks The EM algorithm 

UNIT-III 

Computational learning theory – Introduction, Probability Learning an Approximately 

Correct Hypothesis, Sample Complexity for Finite Hypothesis Space, Sample Complexity for 

infinite Hypothesis Spaces, The Mistake Bound Model of Learning 

Instance-Based Learning- Introduction, k -Nearest Neighbor Learning, Locally Weighted 

Regression, Radial Basis Functions, Case-Based Reasoning, Remarks on Lazy and Eager 

Learning 

Unit-IV 

Genetic Algorithms – Motivation, Genetic Algorithms, An illustrative Example, Hypothesis 

Space Search, Genetic Programming, Models ofEvolutionand Learning, Parallelizing Genetic 

Algorithms 

Combining Inductive and Analytical Learning – Motivation, Inductive-Analytical 

Approaches to Learning, Using Prior Knowledge to Initialize the Hypothesis, Using Prior 

Knowledge to Alter the Search Objective, Using Prior Knowledge to Augment Search 

Operators 

 

PrescribedTextbook: 

1) MachineLearning –TomM. Mitchell,-MGH 

 

ReferenceBook: 

1) IntroductiontoMachineLearning,-EthemAlpaydin,-PHI 

2) MachineLearning:AnAlgorithmicPerspective,StephenMarsland,Taylor& Francis 
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SEMESTER MCA304.1(22):CRYPTOGRAPHYAND 

NETWORKSECURITY 

L T P C 

III 2 1 1 5 

 

Learning Objectives (LO): 

Thecourseisdesignedtomeettheobjectivesof: 
 

LO1 Securitybreachescanbeveryexpensiveintermsofbusinessdisruptionandthe financial 

losses that may result, 

LO2 Increasingvolumesofsensitiveinformationaretransferredacrosstheinternetor 

intranetsconnected to it, 

LO3 Networkingthatmakeuseofinternetlinksarebecomingmorepopularbecausethey 

arecheaperthandedicatedleasedlines.This,however,involvesdifferentusers sharing 

internet links to transport their data, 

LO4 Directorsofbusinessorganizationsareincreasinglyrequiredtoprovideeffective 

informationsecurity 

 

CourseOutcomes(CO): 

Studentssuccessfullycompletingthis modulewillbeableto: 
 

CO1 Findthefactorsdrivingtheneedfor networksecurity, 

CO2 Identifyandclassifyparticular examplesofattacks, 

CO3 Comparesymmetricandasymmetricencryptionsystemsandtheirvulnerabilityto 

attacks 

CO4 Summarizetheuseofhashfunctionsandexplainthecharacteristicsofone-wayand 

collision-free functions 

CO5 Illustratetheeffectivenessofpasswordsinaccesscontrolandtheinfluenceofhuman 

behaviour, 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgramSpecific Outcomes 

(PSOs): 

CO PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 2       2  2   2 2  

CO2 2       2  2   2 2  

CO3 3       3  3   2 2 2 

CO4 3       3  3   3 3 2 

CO5 3       3  3   3 3 2 
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Unit-I 

MCA304.1(22):CRYTOGRAPHYANDNETWORK 

SECURITY 

Introduction: Securitytrends, theOSI securityarchitecture, securityattacks, securityservices, 

security mechanisms, a model for network security. 

Classical encryption techniques:Symmetric cipher model,Substitution techniques, 

Transposition techniques, Rotor machines, Steganography. 

Block cipherand thedata encryption standard:Blockcipher principles, the strengthofDES, 

Differential and linear cryptanalysis, Block cipher design principles. 

ConfidentialityusingSymmetricEncryption:Placementofencryptionfunction,Traffic confidentiality, key 

distribution, random number generator. 

UNIT-II 

Public key cryptography and RSA: Principles of public key crypto systems, The RSA 

algorithm 

Key management:Other public-key crypto systems: Key management, Diffie-Hellman key 

exchange. 

Message authentication and hash functions: Authentication requirements, Authentication 

functions, messageauthenticationcodes,Hashfunctions,securityofhashfunctionsandMACs. 

Digitalsignaturesandauthenticationprotocols:Digitalsignatures,Authentication 

protocols, DigitalSignature standard. 

UNIT-III 

AuthenticationApplications: Kerberos,X.509authenticationservice 

EmailSecurity:Prettygoodprivacy,S/MIME 

IPsecurity:

 IPsecurityoverview,IPsecurityarchitecture,Authenticationheader,Encapsulatin

g security payload, combining security associations, key management. 

Websecurity:Websecurityconsiderations,SecureSocketLayerandtransportlayersecurity, Secure 

electronic transaction. 

UNIT-IV 

Intruders:Intruders,Intrusiondetection,password management 

Malicious Software: Viruses and relatedthreads, virus counter measures, distributed denialof 

service attacks. 

Firewalls:FirewallDesignprinciples,trustedsystems,commoncriteriaforinformation technology, 

security evaluation. 

PrescribedBook: 

WilliamStallings, “CryptographyandNetworkSecurity”, Fourthedition, PHI. 

ReferenceBooks: 

1) WilliamStallings,“NetworkSecurityEssentials–ApplicationsandStandards”,Third 

Edition, Pearson Education (2007). 

2) ChrisMcNab,“NetworkSecurityAssessment”, 2ndEdition, OReilly(2007). 

3) JonErickson, “Hacking –TheArtofExploitation”,SPD,NOSTARCHPress(2006). 

4) NealKrawety,“IntroductiontoNetworkSecurity”,Thomson(2007). 
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SEMESTER MCA304.2(22):CYBERSECURITY L T P C 

III 2 1 1 5 

 

CourseObjectives(CO): 

Thestudentswillbeableto: 
 

CO1 Understandvariousblockcipherandstreamciphermodels 

CO2 Describetheprinciplesofpublickeycryptosystems,hashfunctionsanddigitalsignature 

CO3 TogetafirmknowledgeonCyber SecurityEssentials 

 

CourseOutcomes(CO): 

At theend ofthecourse,thestudentswillbeable to: 
 

CO1 Explainbasicsecurityalgorithmsrequired byany computing system 

CO2 Analyzethepossiblesecurityattacksincomplexrealtimesystems andtheireffective 

countermeasures 

CO3 Comparevariousgoverningbodiesofcyberlaws 

CO4 Infervariousprivacypolicies foranorganization 

CO5 Solvethevulnerabilitiesinanycomputingsystemandhencebeabletodesigna security 

solution 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgramSpecific 
Outcomes(PSOs): 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 
2       2  2   2 2  

CO2 
2       2  2   2 2  

CO3 
3       3  3   3 3 2 

CO4 
3       3  3   3 3 2 

CO5 
3       3  3   3 3 2 
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UnitI: 

MCA304.2(22):CYBERSECURITY 

Introduction to Security: Data Encryption Standard-Block cipher principles-block cipher 

modes of operation-Advanced Encryption Standard (AES)-Triple DES-Blowfish-RC5 

algorithm 

Public Key Cryptography and Hash Algorithms: Principles ofpublic keycryptosystems- 

TheRSAalgorithm-Keymanagement -DiffieHellmanKeyexchange-Hashfunctions-Hash 

Algorithms (MD5, Secure Hash Algorithm) 

UnitII: 

FundamentalsofCyberSecurity: AttackerTechniquesandMotivations:HowHackers Cover 

Their Tracks- Fraud Techniques - Threat Infrastructure. 

Exploration: TechniquestoGainaFoothold(Shellcode,SQLInjection,MaliciousPDFFiles)- Misdirection, 

Reconnaissance, and Disruption Methods 

UnitIII: 

Privacy to provide CyberSecurity :PrivacyConcepts -PrivacyPrinciples and Policies - 

AuthenticationandPrivacy- DataMining -Privacyonthe Web- EmailSecurity- Privacy 

Impacts of Emerging Technologies 

UnitIV: 

CyberSecurityManagementandIncidents:SecurityPlanning-BusinessContinuity Planning - 

Handling Incidents - Risk Analysis – Dealing with Disaster. 

Legal Issues and Ethics: Protecting programs and Data – Information and the law – Rights of 

Employees and Employers 

EmergingTopics:TheInternetofThings - CyberWarfare 

 

Textbook: 

1) William Stallings, “Cryptography and Network Security”, Pearson Education, 6th Edition, 

2013. 

2) Graham,J. Howard,R.,Olson,R., CyberSecurityEssentials, CRCPress, 2011. 

3) Charles P. Pfleeger Shari Lawrence Pfleeger Jonathan Margulies, Security in Computing, 

5th Edition, Pearson Education , 2015. 
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SEMESTER MCA305.1(22):MOBILECOMPUTINGW

ITH ANDROID 

L T P C 

III 3 1 0 4 

 

LearningOutcomes (LO): 

Thecourseisdesignedtomeettheobjectivesof: 
 

LO1 Tointroducetheconceptofmobileandroid 

LO2 Tointroducetheconceptofdifferentviewsofandroid 

LO3 Tounderstandthedesigningaspectsofandroidmobiles 

LO4 TomakethemfamiliarwithSMS, email, service, bindinganddeployingAPks 

 

Course Objectives (CO): 

Studentssuccessfullycompletingthis modulewillbeableto: 
 

CO1 HowtofamiliarizewithmobileandroidTerminology. 

CO2 Developanunderstandingabouthowtobuildinterfaces 

CO3 Illustratethecreationofmenus 

CO4 Experimentwithknowledgeaboutpublishing,deployingAPKfilesand Eclipse 

CO5 Developmobilecomputingapplications 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgramSpecific 

Outcomes (PSOs): 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 
2   2      2 2  2   

CO2 
2   2      2 2  2   

CO3 
3   3      3 3  3  2 

CO4 
3   3      3 3  3  2 

CO5 
3   3      3 3  3  2 
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Unit–I 

MCA305.1(22):MOBILECOMPUTINGWITHANDROID 

What isAndroid?FeaturesofAndroid, ArchitectureofAndroid,Eclipse, AndroidSDK, ADT, 

Creating Android virtual devices, Creating Application and Anatomy application. 

Understanding Activities – Applying styles and themes to activity, hiding the activity title, 

displaying a dialog window, displaying a progress dialog. Linking Activities using intents. 

Calling built-in applications using intents. 

Unit–II 

Understand the components ofa screen, Adapting to display orientation, managing changes to 

screen orientation, creating the user interface programmatically, listening for UI notifications. 

Basic views, pickers views, list views. Using images views to display pictures, using menus 

with views and some additional views. 

Unit–III 

User preferences, persisting data to files, creating and using databases, sharing data inandroid, 

using a content provider, creating your own content provider, SMS messaging, e-mails and 

networking. 

Unit–IV 

Creating own services, communicating between a service and an activity, binding activities to 

services, publishing, deploying APF files and eclipse. 

 

 

PrescribeBook 

BeginningAndroid4ApplicationDevelopment,Wei-MengLee,Wiley 

 

 

ReferenceBooks: 

ProfessionalAndroid4ApplicationDevelopment,RetoMeier,WileyIndia,(Wrox). 



MasterofComputerApplications,Syllabus2022-23onwards–CollegeofSciences,ANU 

Page73of82 

 

 

 

 

SEMESTER MCA305.2(22):BLOCKCHAIN 

TECHNOLOGY 

L T P C 

III 3 1 0 4 

 

LearningOutcomes (LO): 

Thecourseisdesignedtomeettheobjectivesof: 
 

LO1 Understandthesignificanceofblockchaintechnology 

LO2 Increasesecuritytothedatamodelsusing blockchain 

LO3 Applicationsinbusiness 

LO4 Traceabilityofdatashared acrossabusinessnetwork. 

 

Course Objectives(CO): 

Thecourseisdesignedtomeettheobjectivesof: 
 

CO1 RelatetheconceptofBlockchain 

CO2 Demonstratetheproblemsofcentralization 

CO3 Inferthe concepts ofBitcoin 

CO4 MakeuseofBitcoinnetwork,payments,clientsandAPIs 

CO5 OutlinetheBitcoinnetwork 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgramSpecific 
Outcomes(PSOs): 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 
2       2   2  2 2  

CO2 
2       2   2  2 2  

CO3 
3       3   3  3 3 2 

CO4 
3       3   3  3 3 3 

CO5 
3       3   3  3 3 3 
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Unit–I 

MCA305.2(22):BLOCKCHAINTECHNOLOGY 

Blockchain, the growth of blockchain technology, distributed systems, the history ofblockchain 

and Bitcoin, types of blockchain. Decentralization , methods of decentralization , routes of 

decentralization, blockchain and full ecosystem decentralization, smart contracts, Decentralized 

organizations and platforms for decentralization. 

Unit–II 

Symmetric Cryptography, working with the Open SSL command line, cryptographic 

primitives. Public Key Cryptography, asymmetric cryptography, public and private keys and 

financial markets and trading. 

Unit–III 

Introducing Bitcoin, Bitcoin, digital keys and addresses, transactions, blockchain, mining. 

Alternative Coins. Limitations of Bitcoin 

Unit–IV 

BitcoinNetwork and payments, The Bitcoin network, wallets, Bitcoinpayments, innovation in 

Bitcoin, Bitcoin Clients and APIs. 

 

PrescribeBook 

MasteringBlockchain2ndEdition,ImranBashir,PACKT Publication 

 

ReferenceBooks: 

Arvind Narayanan, Joseph Bonneau, Edward Felten, Andrew Miller, and Steven Goldfeder. 

Bitcoin and cryptocurrency technologies: a comprehensive introduction. Princeton University 

Press, 2016. 
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Semester 
MCA305.3(22):MICROSOFTDYNAMICS 

L T P C 

IV 4 0 0 4 

 

Learning Objective(LO): 
 

LO1 ExploreDynamics365 applications. 

LO2 
DiscoverbusinessvalueinDynamics365applicationsandhowtheysupportdigital 

transformation. 

LO3 Gainin-depthknowledgeofCRMapplicationmodules. 

LO4 
UnderstandDynamics365customization,configuration, integration,deployment 

types 

LO5 Designandconfigurebusinessunits 

 

CourseOutcomes(CO): 

At theend ofthecourse,the student willbeable to 
 

CO1 UnderstandDynamics365framework 

CO2 ExaminetheDesignandconfigurationofBusinessUnits,ConfigureSecurityRoles 

CO3 Experiment withCreatingand managingentities 

CO4 IllustratetheCustomizationofforms,viewsandvisualizations 

CO5 Developvariousprocessflowsandsolutionmanagement. 

 

CorrelationbetweenOutcomes(COs)andProgramOutcomes(POs)andProgramSpecific 
Outcomes(PSOs): 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 
2       2   2  2 2  

CO2 
2       2   2  2 2  

CO3 
3       3   3  3 3 2 

CO4 
3       3   3  3 3 3 

CO5 
3       3   3  3 3 3 
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MCA305.3(22):MICROSOFTDYNAMICS 
 

 

UNIT1 

 

Prerequisites 

a) InstallVSCode- https://code.visualstudio.com/download 

b) InstallDocker Engine-https://docs.docker.com/engine/install/ 

c) InstallAlVisx file 

I. GotovisualStudiocodeandthenmarketplace 

II. SearchALandinstalltheALLanguagevsixfile 

d) Install BcContianerHelper - 

https://github.com/microsoft/navcontainerhelper/blob/master/NavContainerHelper.md 

#GetStartedHelper 

e) Install Bc Container using BCContianerhelper - 

https://github.com/microsoft/navcontainerhelper/blob/master/NavContainerHelper.md 

#GetStartedRun 

 

UNITII 

 

BusinessCentral– BasicFunctionalKnowledge 

a) GettingStarted-https://learn.microsoft.com/en-us/training/paths/get-started- 

dynamics-365-business-central/ 

b) Sales-https://learn.microsoft.com/en-us/dynamics365/business-central/sales- 

manage-sales 

c) Purchase-https://learn.microsoft.com/en-us/dynamics365/business- 

central/purchasing-manage-purchasing 

d) Inventory-https://learn.microsoft.com/en-us/dynamics365/business- 

central/inventory-manage-inventory 

 

UNITIII 

 

BusinessCentral– ALDevelopment 

a) GettingStarted-https://learn.microsoft.com/en-us/dynamics365/business- 

central/dev-itpro/developer/devenv-get-started 

b) Creating a Sample Project - https://learn.microsoft.com/en- 

us/dynamics365/business-central/dev-itpro/developer/devenv-extension-example 

c) KeyboardShortcuts-https://learn.microsoft.com/en-us/dynamics365/business- 
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central/dev-itpro/developer/devenv-keyboard-shortcuts 

d) BusinessObjects 

I. Tables-https://learn.microsoft.com/en-us/dynamics365/business- 

central/dev-itpro/developer/devenv-tables-overview 

II. Pages-https://learn.microsoft.com/en-us/dynamics365/business- 

central/dev-itpro/developer/devenv-pages-overview 

III. Events-https://learn.microsoft.com/en-us/dynamics365/business- 

central/dev-itpro/developer/devenv-events-in-al 

IV. Reports-https://learn.microsoft.com/en-us/dynamics365/business- 

central/dev-itpro/developer/devenv-reports 

 

UNITIV 

 

BusinessCentral– ALProgramming 

a) Overview-https://learn.microsoft.com/en-us/dynamics365/business-central/dev- 

itpro/developer/devenv-reference-overview 

b) DataTypes&Methods-https://learn.microsoft.com/en-us/dynamics365/business- 

central/dev-itpro/developer/methods-auto/library 

c) Properties-https://learn.microsoft.com/en-us/dynamics365/business-central/dev- 

itpro/developer/properties/devenv-properties 

d) Triggers-https://learn.microsoft.com/en-us/dynamics365/business-central/dev- 

itpro/developer/triggers-auto/devenv-triggers 

e) ALMethods-https://learn.microsoft.com/en-us/dynamics365/business- 

central/dev-itpro/developer/devenv-al-methods 

f) ALSimpleStatements-https://learn.microsoft.com/en-us/dynamics365/business- 

central/dev-itpro/developer/devenv-al-simple-statements 

g) ALControlStatements-https://learn.microsoft.com/en-us/dynamics365/business- 

central/dev-itpro/developer/devenv-al-control-statements 
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SEMESTER MCA306(22):DATAMININGANDBI

G DATA LAB 

L T P C 

III - - 6 3 

 

CYCLE– 1 DATA MINING 

(Using Python,Java,WEKAoranyopensource dataminingtool) 

1) WriteaprogramtoGenerateAssociationrulesby usingApriorialgorithm 

2) WriteaprogramtoimplementnaïveBayesianclassification 

3) Writeaprogramtoimplementk-meansclusteringalgorithm 

4) Writeaprogramtoimplementk-mediodsclustering algorithm 

5) Writeaprogramtoimplementdbscanalgorithm 

 

 

CYCLE–2HADOOP 

1) ImplementthefollowingDatastructuresinJavaa)LinkedListsb) Stacksc)Queuesd)Set 

e) Map 

2) Studyandconfigurehadoop forbig data 

3) Hadoopcommands 

4) RunabasicWordCountMapReduceprogramtounderstandMapReduce Paradigm. 

5) ImplementMatrixMultiplicationwithHadoopMapReduce 
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SEMESTER MCA307(22):CRYPTOGRAPHYANDNE

TWORK SECURITY LAB 

L T P C 

III - - 6 3 

 

1) WriteaJavaprogramtoperformencryptionand decryptionusing thefollowing algorithms: 

a) CeaserCipher 

b) SubstitutionCipher 

c) HillCipher 

2) WriteaJavaprogramtoimplementtheDESalgorithmlogic. 

3) WriteaJavaprogramtoimplementRSA Algorithm. 

4) WriteaC/JAVAprogramtoimplementtheBlowfishalgorithmlogic. 

5) WriteaC/JAVAprogramtoimplementtheRijndaelalgorithmlogic. 

6) Using Java Cryptography, encrypt the text “Hello world” using Blowfish. Create your own 

key using Java key tool. 

7) CalculatethemessagedigestofatextusingtheSHA-1algorithmin JAVA. 

8) Writeaprogramtoimplementdigitalsignature. 

 

9) Computecommonsecret keybetweenclient andserver usingDiffie-Hellmankeyexchange 

technique. Perform encryption and decryption of message using the shared secret key(Use 

simple XOR operation to encrypt and decrypt the message). 

10) Implement DSS algorithm for signing and verification of messages between two parties 

(obtain H (M) using simple XOR method of hash computation on M). 
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SEMESTER  

MCA308(22):TECHNICALREPORTW

RITING 

L T P C 

III - 3 - 2 
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Fourth 

Semester 
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MASTEROFCOMPUTERAPPLICATIONS 

SEMESTER-IV 
 

 

 

SEMESTER  

MCA401(22):PROJECTWORK 

L T P C 

IV 
  

4 16 
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