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S.NO Subject Code Subject Title Internal 
Marks 

External 
Marks 

Total 
Marks 

No. of 
Hours 

per 
week 

No. of 
Credits/
Week 

1 MCA50116 Data Sciences 30 70 100 4 4 
2 MCA50216 Dot Net Programming 30 70 100 4 4 
3 MCA50316 Principles of Programming Languages 30 70 100 4 4 

4 

MCA504.116 Distributed Databases   

30 70 100 4 4 

MCA504.216 Mobile Adhoc Networks 
MCA504.316 Software Design Patterns 
MCA504.416 Neural Networks 
MCA504.516 Image Processing 
MCA504.616 Compiler Design 

5 

MCA505.116 Embedded Systems 

30 70 100 4 4 
MCA505.216 Information Systems Auditing 
MCA505.316 Internet of Things 
MCA505.416 Vedic Computing 
MCA505.516 Simulation and Analysis 

6 MCA506P16 Dot Net Programming Lab 50 50 100 6 3 
7 MCA507P16 Data Sciences Lab 50  50 50 6 3 
8 MCA508P16 Technical Report Writing 50 

 
50 3 2 

Total  300 450 700 35 28 



 

MCA 50116: DATA SCIENCES 

UNIT 1 INTRODUCTION TO BIG DATA AND HADOOP :Types of Digital Data, 
Introduction to Big Data, Big Data Analytics, History of Hadoop, Apache Hadoop, 
Analysing Data with Unix tools, Analysing Data with Hadoop, Hadoop Streaming, 
Hadoop Echo System, IBM Big Data Strategy, Introduction to Infosphere BigInsights 
and Big Sheets 
 

UNIT 2 HDFS(Hadoop Distributed File System) :The Design of HDFS, HDFS Concepts, 
Command Line Interface, Hadoop file system interfaces, Data flow, Data Ingest with 
Flume and Scoop and Hadoop archives, Hadoop I/O: Compression, Serialization, 
Avro and File-Based Data structures 
 

UNIT 3 Map Reduce :Anatomy of a Map Reduce Job Run, Failures, Job Scheduling, Shuffle 
and Sort, Task Execution, Map Reduce Types and Formats, Map Reduce Features. 
 

UNIT 4 Hadoop Eco System 
Pig : Introduction to PIG, Execution Modes of Pig, Comparison of Pig with 
Databases, Grunt, Pig Latin, User Defined Functions, Data Processing operators.  
Hive : Hive Shell, Hive Services, Hive Metastore, Comparison with Traditional 
Databases, HiveQL, Tables, Querying Data and User Defined Functions. 
Hbase : HBasics, Concepts, Clients, Example, Hbase Versus RDBMS. 
Big SQL : Introduction 
 

UNIT 5 Data Analytics with R :Machine Learning : Introduction, Supervised Learning, 
Unsupervised Learning, Collaborative Filtering.Big Data Analytics with BigR 

 
Text Books 
 
• Tom White “ Hadoop: The Definitive Guide” Third Edit on, O’reily Media, 2012. 
• Seema Acharya, Subhasini Chellappan, "Big Data Analytics" Wiley 2015. 
 
Reference Books 
• Michael Berthold, David J. Hand, "Intelligent Data Analysis”, Springer, 2007. 
• Jay Liebowitz, “Big Data and Business Analytics” Auerbach Publications, CRC press (2013) 
• Tom Plunkett, Mark Hornick, “Using R to Unlock the Value of Big Data: Big Data Analytics 
with Oracle R 
Enterprise and Oracle R Connector for Hadoop”, McGraw-Hill/Osborne Media (2013), Oracle 
press. 
• Anand Rajaraman and Jef rey David Ulman, “Mining of Massive Datasets”, Cambridge 
University Press, 
2012. 
• Bill Franks, “Taming the Big Data Tidal Wave: Finding Opportunities in Huge Data Streams 
with Advanced Analytics”, John Wiley & sons, 2012. 

 



 

MCA 50216: DOTNET PROGRAMMING 

Unit 1 Getting Started with Visual Basic 2012: 
 
Visual Basic 2012 Keywords, Operators, Arithmetic Operators, Assignment Operators, 
Comparison Operators, Concatenation Operators, Logical and Bitwise Operators, 
Miscellaneous Operators, Operator Precedence, Data Types in Visual Basic 2012, Visual 
Basic Statements, Working with Selection Statement, Working with Iteration Statement, 
Variables, Constants, Arrays, Enumerations. 
 
Object Oriented Programming: Basic Principles of Object Oriented Programming, 
Member Access Modifiers, Define Class, Creating Objects, Constructors, Inheritance, 
Abstract Classes, Interfaces, Polymorphism 

Errors and Exceptions Handling: Exploring Types of Errors, Syntax Errors, Runtime 
Errors, Logical Errors, Handling Exceptions, Using the try-catch-finally Statement, Using 
the throw Statement, Using the User-Defined Exception Class. 
Windows Forms:  
 
Windows Forms Controls-I: Introducing the Control Class, Using the Label Control, 
Using the TextBox Control, Using the Button Control, Using the Radio Button Control, 
Using the CheckBox Control, Using the ComboBox Control, Using the ListBox Control, 
Using the GroupBox Control, Using the Panel Control, Using the PictureBox Control, 
Using the Timer Control, Using the ProgressBar Control. 
 

Windows Forms Controls-II: Using the ToolStrip Control, Using the MenuStrip Control, 
Using the StatusStrip Control, Working with DialogBoxes, Using the 
FolderBrowserDialog Control, Using the Open File Dialog Control, Using the 
SaveFileDialog Control, Using the FontDialog Control, Using the ColorDialog Control, 
Using the PrintDialog and PrintDocument Controls. 

Unit 2 Getting Started with C#2012:  Introducing Key words and Identifiers, Describing 
Operators and Operator, Precedence, Exploring Data Types in C# 2012, Value Types, 
Reference Types, Pointer Types, Explaining Data Type Conversion, Implicit Conversion, 
Explicit Conversion, Describing Variables and Constants, Declaring Variables, 
Initializing Variables, Declaring Variables of Nullable Type, Declaring Constants, 
Working with Arrays, Single-Dimensional Arrays, Exploring Control Flow Statements, 
Selection Statements, Iteration Statements, Jump Statements. 
 

Errors and Exceptions Handling: Exploring Types of Errors, Syntax Errors, Runtime 
Errors, Logical Errors, Handling Exceptions, Using the try-catch-finally Statement, Using 
the throw Statement, Using the User-Defined Exception Class. 
 

Object Oriented Programming: Basic Principles of Object Oriented Programming, 
Member Access Modifiers, Define Class, Creating Objects, Constructors, Inheritance, 



Abstract Classes, Interfaces, Polymorphism 

Unit 3 Standard Controls: Introducing the WebControl Class, Using the Label Control, Using 
the TextBox Control, Using the Button Control, Using the ImageButton Control, Using 
the ListBox Control, Using the RadioButton Control, Using the CheckBox Control, 
Using the Table Control, Using the Wizard Control, Using the Calendar Control, Using 
the AdRotator Control. 

Navigation Controls: Working with the SiteMapPath Control, Using the SiteMapPath 
Control, Customizing Appearance of the SiteMapPath Control, Working with the Menu 
Control, Creating Static Menus, Creating Dynamic Menus, Working with the TreeView 
Control. 
 
Validation Controls: Introducing the BaseValidator Class, Using the 
RequiredFieldValidator Control, Using the RangeValidator Control, Using the 
RegularExpressionValidator Control, Using the CompareValidator Control, Using the 
CustomValidator Control, Using the ValidationSummary Control. 
 
Login Controls: Creating a User Account in ASP.NET 4.5, Using the Login Control, 
Using the LoginName Control, Using the LoginView Control, Using the LoginStatus 
Control, Using the PasswordRecovery Control, Configuring the web.config File for 
Password Recovery. 

Unit 4 Database Controls: Working with ADO.NET, Exploring Disconnected Data 
Architecture, Accessing Data Using ADO.NET, Introducing DataSource Controls, The 
SQLDataSource Control, The AccessDataSource Control, The ObjectDataSource 
Control, The XMLDataSource Control, The LinqDataSource Control, The 
SiteMapDataSource Control, The EntityDataSource Control, Working with Data-Bound 
Controls, Using the GridView Control, Using the DataList Control,  Using the etailsView 
Control, Using the FormView Control, Using the ListView and DataPager Controls, 
Using the Repeater Control, Using the Chart Control, Using the QueryExtender Control. 
 
WebParts Controls: Introducing WebParts Controls, Using the WebPart Manager 
Control, Using the CatalogZone control, Using the WebPartZone Control, Using the 
EditorZone Control, Using the ConnectionsZone Control, Using the 
ProxyWebPartManager Control, Creating a Web Application Using WebParts Controls. 

 
Unit 5 Master Pages and Themes: Creating Master Pages, Simple Master Page, Nested Master 

Page, Explaining Themes, Creating Themes, Applying Themes on Controls at Runtime, 
Using the Stylesheet Theme Attribute. 
 
Caching in ASP.NET 4.5: Caching in ASP.NET, Introducing the Cache Class, 
Describing Output Caching, The Location Attribute, The Shared Attribute, The 
VaryByCustom Attribute, The VaryByParam Attribute, Implementing Output Caching, 
Describing Partial-Page Output Caching, Understanding the Disc Output Cache, 
Describing Post-Cache Substitution and Substitution Control, Data Caching, Adding 



Items to Cache, Retrieving Data from Cache, Deleting Items from Cache, Implementing 
Data Caching, Explaining Cache Dependencies. 
 
Developing Web and WCF Services: Exploring New Features of WCF 4.5, Routing 
Service, Default Configuration, Support for Discovery Behaviours, Improved REST 
Service Development, Support for Integration of WCF with WF, Creating a Web Service, 
Using a Web Service, Creating a WCF Service, Using a WCF Service, Creating WCF 
Data Services.  
 
Introducing Silverlight 5: Exploring Key Features of Silverlight, Supported by .NET 
Programming Model, Comprehensive UI Framework, Support for Deep Zoom 
Technology, Support for 3D Graphics, Animations, and Multimedia,  Support for 
Networking, Support for Higher Quality Video and Audio, Out-of-Browser Capabilities, 
Exploring New Features of Silverlight 5, Explaining the Silverlight Architecture, 
Assemblies and Files in Silverlight, Applications. 

 

Text books  

 Author Title Publisher 

1 Vikas Gupta Comdex .Net 4.5 Programming Course Kit Dreamtech Press, 2014 

 
Reference books  
 Author Title Publisher 
1 Kogent Learning 

Solutions Inc. 
 

ASP .Net Black Book  Dreamtech Press,2011 

2 Kogent Learning 
Solutions Inc. 
 

Visual Basic 2010 Programming Black 
Book, Platinum ed 

Dreamtech Press,2011 

3 Kogent Learning 
Solutions Inc. 
 

Visual Basic 2010 Programming Black 
Book, Platinum ed 

Dreamtech Press,2011 

 

 

 

 

 

 



 

MCA 50316 Principles of Programming Languages 

Unit 1 Introduction : What is a programming language, Abstractions in programming 
languages, Computational paradigms, Language definition, Language translation, 
Language design.                                                                                 ffffggg 
History: The first programmer, The 1950s : The first programming languages, The 
1960s : An explosion in programming languages, The 1970s : Simplicity, 
abstraction, study, The 1980s : New directions and the rise of object –orientation, 
The 1990s : Consolidation, The Internet, libraries and scripting, The future.  
Language Design Principles: History and design criteria, Efficiency, regularity, 
Further language design principles, C++ : A Case study in language design.  
Syntax : Lexical structure of programming languages, Context-free grammars and 
BNFs, Parse trees and Abstract syntax trees, Ambiguity, Associativity and 
precedence, EBNFs and syntax diagrams, Parsing techniques and tools, Lexical vs 
Syntax vs Semantics 

Unit 2 Basic Semantics: Attributes, binding and semantic functions, Declarations, blocks 
and scope, The symbol table, Name resolution and overloading, Allocation, 
Lifetimes and the environment, Variables and Constants, Aliases, Dangling 
references and garbage. Data Types : Data types and type information, Simple 
types, Type constructors, Type equivalence, Type Checking, Type conversion, 
Polymorphic type checking, Explicit polymorphism. 

Unit 3 Control – I: Expressions and Statements: Expressions, Conditional Statements and 
Guards, Loops and Variation on “while”, The “goto” controversy, Exception 
handling. Control – II : Procedures and Environments : Procedure definition and 
activation, Procedure semantics, Parameter passing mechanisms, Procedure 
environments, activations and allocation, Dynamic memory management, Exception 
handling and environments.  
Abstract data types and Modules : The algebraic specification of abstract data 
types, Abstract data type mechanisms and modules, Separate compilation in C, C++ 
name spaces and Java packages, Ada packages, Modules in ML, Modules in earlier 
languages, Problems with abstract data type mechanisms, The mathematics of 
abstract data types 

Unit 4 Object – Oriented Programming : Software reuse and independence, Java : 
objects, Classes and methods, Inheritance, Dynamic binding, C++, Small Talk, 
Design issues in object – oriented languages, Implementation issues in object – 
oriented languages. Functional Programming: Programs as functions, Functional 
programming in an imperative language,Scheme : A Dialect of LISP, ML : 
Functional programming with static typing, Delayed Evaluation, Haskell – A fully 



curried lazy language with overloading, The Mathematics of functional 
programming I : Recursive functions, The Mathematics of functional programming 
II : Lambda calculus.  
Logic Programming : Logic and Logic programs, Horn clauses, Resolution and 
Unification, The language Prolog, Problems with logic programming, Extending 
logic programming : Constraint logic programming and Equational systems. 

Unit 5 Formal Semantics: A Sample small language, Operational semantics, Denotational 
semantics, Axiomatic semantics, Proofs of program corrections.  
Parallel programming : Introduction to parallel processing, Parallel processing and 
programming languages, Threads, Semaphores, Monitors, Message passing, 
Parallelism in non-imperative languages. 

 
Text Books 

1. Kenneth C. Louden Programming Languages Principles and Practice Second Edition, 
Cengage Learning (2008). Chapters:1through 14 
 

Reference Books 

1.  Terrence W. Pratt & Mervin V. Zelkowitz Programming Languages Design and 
Implementation Fourth Edition, Pearson Education (2008)  

2. Robert W. Sebesta Concepts of Programming Languages Pearson Education 2001 

 

 

 

 

 

 

 

 

 

 

 

 



 

MCA504.116 Distributed Databases 

 
Unit 1 Algorithms for Query Processing and Optimization: Translating SQL queries into 

relational algebra- algorithms for external sorting-algorithms for select and join 

operations-algorithms for project and set operations-implementing aggregate operations 

and outer joins-combining operations using pipelining-using heuristics in query 

optimization. 

Unit 2 Data base systems architecture and the system Catalog: System architectures for 

DBMSs, Catalogs for Relational DBMSs, System catalog information in oracle.  

Practical database design and tuning: : Physical Database Design in Relational 

Databases-an overview of Database Tuning in Relational systems. 

Unit 3 Distributed DBMS Concepts and Design: Introduction-function and architecture of a 

Distributed DBMS- Distributed Relational Database Design-transparencies in a 

Distributed DBMS-Date’s Twelve Rules for Distributed DBMS. Distributed DBMS-

Advanced Concepts: Distributed Transaction Management-Distributed Concurrency 

Control-Distributed Deadlock Management-Distributed Database Recovery-The X/Open 

Distributed Transaction processing model-Replication Servers. 

Unit 4 Object-Oriented DBMSs-Concepts and Design :Introduction to Object-Oriented Data 

Models and DBMSs-OODBMS perspectives-Persistence-Issues in OODBMSs-The 

object Oriented Database System Manifesto-Advantages and Disadvantages of 

OODBMSs-Object oriented Database Design. 

Unit 5 Object-Oriented DBMSs-Standards and Systems:Object management group-Object 

Database Standard ODMG3.0, 1999-Object store.Object relational DBMSs:Introduction 

to Object-relational Database systems- third generation Database manifesto-Postgres-an 

early ORDBMS-SQL3. 

Emerging database technologies and applications: Hadoop, BIg Data characteristics, 

NO SQL databases, BASE, Brewer’s theorem, Relationship between CAP, ACID and 

No SQL databases, comparison with Relational databases, No SQL databases types, 

Comparative study of NoSQL products, Case studies using MangoDB and Cassandra. 

 



 
 
Text books  
 Author Title Publisher 
1 Elmasri Navate Fundamentals of Database Systems 5th Edition, Pearson Education 

2 Thomas Connolly 
Carolyn Begg 
 

Database Systems A Practical 
Approach to Design, 
Implementation, and Management 

6th Edition 

3 Gaurav Vaish Getting started with No SQL 
Databases 

 

 
Reference books  
 Author Title Publisher 
1 Ozsu Principles of Distributed Database 

Systems 
2nd Edition, PHI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MCA504.216 Mobile Adhoc Networks  

Unit 1 Introduction – Fundamentals of Wireless Communication Technology, The Electromagnetic 
Spectrum, Radio Propagation Mechanisms, Characteristics of the Wireless Channel, IEEE 
802.11a,b Standard, Origin Of Adhoc: Packet Radio Networks, Technical Challenges, 
Architecture of PRNETs, Components of Packet Radios 

Adhoc Wireless Networks – What Is an Adhoc Network? Heterogeneity in Mobile Devices, 
Wireless Sensor Networks, Traffic Profiles, Types of Adhoc Mobile Communications, Types of 
Mobile Host Movements, Challenges Facing Ad Hoc Mobile Networks, Adhoc wireless 
Internet 

Unit 2 Adhoc Routing Protocols – Introduction, Issues in Designing a Routing Protocol for Adhoc 
Wireless Networks, Classifications of Routing Protocols, Table-Driven Routing Protocols, 
Destination Sequenced Distance Vector (DSDV), Wireless Routing Protocol (WRP), Cluster 
Switch Gateway Routing (CSGR), Source-Initiated On-Demand Approaches, Adhoc On-
Demand Distance Vector Routing (AODV), Dynamic Source Routing (DSR), Temporally 
Ordered Routing Algorithm (TORA), Signal Stability Routing (SSR), Location-Aided Routing 
(LAR), Power-Aware Routing (PAR), Zone Routing Protocol (ZRP) 

Unit 3 Multicast routing In Ad Hoc Networks - Introduction, Issues in Designing a Multicast Routing 
Protocol, Operation of Multicast Routing Protocols, An Architecture Reference Model for 
Multicast Routing Protocols, Classifications of Multicast Routing Protocols, Tree-Based 
Multicast Routing Protocols, Mesh-Based Multicast Routing Protocols, Summary of Tree-and 
Mesh-Based Protocols, Energy-Efficient Multicasting, Multicasting with Quality of Service 
Guarantees, Application-Dependent Multicast Routing, Comparisons of Multicast Routing 
Protocols 

Unit 4 Transport Layer, Security Protocols – Introduction, Issues in Designing a Transport Layer 
Protocol for Adhoc Wireless Networks, Design Goals of a Transport Layer Protocol for Adhoc 
Wireless Networks, Classification of Transport Layer Solutions, TCP Over Adhoc Wireless 
Networks, Other Transport Layer Protocols for Adhoc Wireless Networks, Security in Adhoc 
Wireless Networks, Network Security Requirements, Issues and Challenges in Security 
Provisioning, Network Security Attacks, Key Management, Secure Routing in Adhoc Wireless 
Networks 

Unit 5 QoS and Energy Management – Introduction, Issues and Challenges in Providing QoS in 
Adhoc Wireless Networks, Classifications of QoS Solutions, MAC Layer Solutions, Network 
Layer Solutions - QoS Frameworks for Ad Hoc Wireless Networks Energy Management in 
Adhoc Wireless Networks, Introduction - Need for Energy Management in Adhoc Wireless 
Networks - Classification of Energy Management Schemes - Battery Management Schemes - 
Transmission Power Management Schemes - System Power Management Schemes 

 



 

Text books  

 Author Title Publisher 

1 C. Siva Ram Murthy 
and B.S. Manoj 

Ad Hoc Wireless Networks:   
Architectures and Protocols 

Prentice Hall PTR, 2004 

 

Reference books  

 Author Title Publisher 

1 C.K. Toh Ad Hoc Mobile Wireless Networks: 

Protocols and Systems 

Prentice Hall of India, 2001 

2 Charles E. Perkins Ad Hoc Networking Addison Wesley, 2000 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MCA504.316 Software Design Patterns 

Unit 1 Introduction: What is a Design Pattern ? Design Patterns in Smalltalk MVC, 
Describing Design Patterns, The Catalog of Design patterns, Organizing the Catalog, 
How Design patterns solve Design problems, How to select a Design Pattern, How 
to use a Design Pattern. 

Unit 2 A Case Study: Designing a Document Editor, Design Problems, Document 
Structure, Formatting Embellishing the User Interface, Supporting Multiple Look 
and Feel Standards, Supporting Multiple Window systems, User Operations Spelling 
Checking and Hyphenation, Summary. 

Creational Patterns : Abstract Factory, Builder, Factory Method, Prototype, 
Singleton, Discussion of Creational Patterns. 

Unit 3 Structural Pattern Part – I: Adaptor, Bridge, Composite. 

Structural Pattern Part – II : Decorator, acade, flyweight, proxy. 

Unit 4 Behaviour Patterns Part – I : Chain of Responsiblity, Command, Interpreter, 

Iterator. 

Behaviour Patterns Part – II : Mediator, Memento, Observer. 

Unit 5 Behaviour Patterns Part – II : State, strategy, Template Method, Visitor, 

Discussion of Behavioural Patterns. 

What to Expect from Design Patterns, A brief History, The Pattern Community An 

Invitation, A Parting Thought. 

 

TEXT BOOKS 
 Design Patterns Bya Erich Gamma, Pearson Education. 

 
REFERENCE BOOK 
 Pattern’s in JAVA Vol-I By Mark Grand, Wiley Dream Tech. 

 Pattern’s in JAVA Vol – II BY Mark Grand, Wiley Dream Tech. 

 JAVA Enterprise Design Patterns Vol – III By Mark Grand, Wiley Dream TECH. 

 Head First Design Patterns By Eric Freeman – Oreilly – spd. 



 Peeling Design Patterns, Prof Meda Srinivasa Rao, Narsimha Karumanchi, Career Monk 
Publication. 

 Design Patterns Explained By Alan Shallowy, Pearson Education. 

 Pattern Oriented Software Architecture, af.Buschman & others, John Wiley & Sons. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MCA 504.416 Neural Networks  

Unit 1 INTRODUCTION TO NEURAL NETWORKS :Introduction, Humans and 
Computers, Organization of the Brain, Biological Neuron, Biological and Artificial 
Neuron Models, Characteristics of ANN,McCulloch-Pitts Model, Historical 
Developments, Potential Applications of ANN. 

Unit 2 ESSENTIALS OF ARTIFICIAL NEURAL NETWORKS : Artificial Neuron 
Model, Operations of Artificial Neuron, Types of Neuron 
Activation Function, ANN Architectures, Classification Taxonomy of ANN –
Connectivity, Learning Strategy (Supervised, Unsupervised,  
Reinforcement),Learning Rules. 

Unit 3 SINGLE LAYER FEED FORWARD NETWORKS :Introduction, Perceptron 

Models: Discrete, Continuous and Multi-Category, 

Training Algorithms: Discrete and Continuous Perceptron Networks, Limitations of 

the Perceptron Model. 

Unit 4 MULTI- LAYER FEED FORWARD NETWORKS :Credit Assignment 

Problem, Generalized Delta Rule, Derivation of 

Backpropagation (BP) Training, Summary of Backpropagation 

Algorithm,Kolmogorov Theorem, Learning Difficulties and Improvements. 

Unit 5 ASSOCIATIVE MEMORIES : Paradigms of Associative Memory, Pattern 
Mathematics, Hebbian Learning,General Concepts of Associative Memory, 
Bidirectional Associative Memory 
(BAM) Architecture, BAM Training Algorithms: Storage and Recall 
Algorithm,BAM Energy Function. 
Architecture of Hopfield Network: Discrete and Continuous versions, Storage and 
Recall Algorithm, Stability Analysis. Neural network applications: Process 
identification, control, fault diagnosis. 

 

REFERENCE BOOKS : 
1. Laurene Fausett, "Fundamentals of Neural Networks" , Pearson 
Education,2004.. 
2. Simon Haykin, "Neural Networks- A comprehensive foundation", 
Pearson Education, 2003. 
3. S.N.Sivanandam, S.Sumathi,S. N. Deepa "Introduction to Neural 
Networks using MATLAB 6.0", TATA Mc Graw Hill, 2006. 



4. S. Rajasekharan and G. A. Vijayalakshmi pai, "Neural Networks, Fuzzy 
logic, Genetic algorithms: synthesis and applications", PHI Publication, 
2004. 
5. Timothy J. Ross, " Fuzzy Logic With Engineering Applications", Tata 
McGraw- Hill Inc. 2000 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MCA 504.516 Image Processing 

Unit 1 Introduction: Examples of fields that use digital image processing, fundamental steps in 
digital image processing, components of image processing system.. Digital Image 
Fundamentals: A simple image formation model, image sampling and quantization, basic 
relationships between pixels 

Unit 2 Image enhancement in the spatial domain : Basic gray-level transformation, histogram 
processing, enhancement using arithmetic and logic operators, basic spatial filtering, 
smoothing and sharpening spatial filters, combining the spatial enhancement methods 
Image restoration : A model of the image degradation/restoration process, noise 
models, restoration in the presence of noise–only spatial filtering, Weiner filtering, 
constrained least squares filtering, geometric transforms; Introduction to the Fourier 
transform and the frequency domain, estimating the degradation function. 
 

Unit 3 Color Image Processing : Color Fundamentals, Color Models, pseudo color image 
processing , basics of full color image processing, color transforms, smoothing and 
sharpening, color segmentation 
Image Compression : Fundamentals, image compression models, error free 
compression, lossy predictive coding, image compression standards. 
 

Unit 4 Morphological Image Processing : Preliminaries, dilation, erosion, open and closing, 
hit or miss transformation, basic morphologic algorithms. 
Image Segmentation : Detection of discontinuous, edge linking and boundary detection, 
thresholding, region–based segmentation. 
 

Unit 5 Object Recognition : Patterns and patterns classes, recognition based on decision–
theoretic methods, matching, optimum statistical classifiers, neural networks, structural 
methods – matching shape numbers, string matching (p.nos: 693-735). 

 

Text Books :  

1. Digital Image Processing, Rafeal C.Gonzalez, Richard E.Woods, Second 
Edition, Pearson Education/PHI 

 

 

 

 

 



MCA 504.616 Compiler Design  

Unit 1 Introduction to Compiling, A simple One-pass Compiler,  

Unit 2 Lexical Analysis, Syntax Analysis,  

Unit 3 Syntax-directed translation, Type checking,  

Unit 4 Run-time environments, Intermediate code generation 

Unit 5 Code generation, Code Optimization 

 

Text books  

 Author Title Publisher 

1 Alfred V. Aho, Ravi Sethi, 

Jeffrey D. Ullman 

Compilers – Principles, 
Techniques and Tools 

Pearson Education 

 

Reference books  

 Author Title Publisher 

1 J.P. Bannett Introduction to Compiling 

Techniques 

McGraw Hill 

2 Tremblay & Sorenson Compiler Writing McGraw Hill 

3 Dhamdhere Compiler Construction  MacMilan 

 

 

 

 

 

 

 



MCA 505.116: Embedded Systems 

Unit 1 Introduction: Embedded system overview, Design challenges, Processor technology, 

IC technology, Design technology, Tradeoffs. 

Custom single purpose processors: Hardware: Introduction, Combinational logic, 

Sequential logic, Custom single purpose processor design, RT-level custom single 

purpose processor design, Optimizing custom single purpose processor design. 

Unit 2 General purpose processors : Software : Introduction, Basic architecture, Operation, 

Programmer’s view, Development environment, Application specific instruction set 

processors, Selecting a microprocessor, General purpose processor design 

Standard single purpose processors: Peripherals: Introduction, Timers, Counters, 

Watchdog timers, UART, Pulse width modulators, LCD controllers, Keypad 

controllers, Stepper motor controller, Analog to digital converters, Real time clocks. 

Unit 3 Memory: Introduction, Memory write ability and storage permanence, Common 

memory types, Composing memory, Advanced RAM 

Interfacing: Introduction, Communication basics, Microprocessor interfacing –I/O 

addressing, Microprocessor interfacing – Interrupts, Microprocessor interfacing – 

DMA, Arbitration, Multi level bus architectures, Advanced communication principles, 

Serial protocols, Parallel protocols, Wireless protocols 

Unit 4 Digital camera example: Introduction, Introduction to simple digital camera, 

Requirements specifications, Design 

State machine and concurrent process models: Introduction, Models Vs languages, 

text Vs graphics, An introductory example, A basic state machine model-FSM 

Unit 5 Finite state machine-contd… 

 Finite state machine with data path model-FSMD, Using state machine, HCFSM and 

stack charts languages, Program state machine model –PSM, The role an appropriate 

model and language, Concurrent process model, Concurrent processes, Communication 



among the processes, Synchronization among the processes, Implementation, Data 

flow model, Real time systems 

 

Text books  

 Author Title Publisher 

1 Frank Vahid / Tony 
Givargis 

Embedded System Design Third edition, Wiley (2008) 

Chapters : 1 to 8. 

 

Reference books  

 Author Title Publisher 

1 Raj Kamal Embedded Systems Second Edition , TMH (2008) 

 

 

 

 

 

 

 

 

 

 

 

 

 



MCA 505.216 Information Systems Auditing 

UNIT 1 
Overview of Information System Auditing-Conducting an Information Systems 
Audit, Overview & steps in an Audit 

UNIT 2 

The Management Control Framework-I: Introduction, Systems Development 
Management Controls, Security Management Controls, Operations Management 
Controls, Quality Assurance Management Controls. 

UNIT 3 
The Application Control Framework-I : Boundary Controls, Input Controls, 
Processing Controls, Database Controls, Output Controls 

UNIT 4 

Evidence Collection & Evaluation: Audit Software, Code Review, Test Data, and 
Code Comparison, Concurrent Auditing techniques, Interviews, Questionnaires, and 
Control Flowcharts. Performance Management tools. Evaluating Asset Safeguarding 
and Data Integrity, Evaluating System Effectiveness, Efficiency 

UNIT 5 

Information Systems Audit and Management: Managing the Information Systems 
Audit Function, Introduction, Planning Function, Organising Function, Staffing 
Function, Leading Function, Controlling Function, Some Features of Information 
Systems Auditing 

 

Text Books: 

1. Ron Weber: Information Systems Control and Audit, Pearson, 2006.  
 

References:  

1. James A.Hall: Information Technology Auditing and Assurance, Cengage. 2008.  
2. Davis: IT Auditing, TMH, 2007  
3. David Ricchiute: Auditing and Assurance Services, 7/e, Cengage, 2008.  
4. Cannon, Bergmann, Pamplin: CICA- Certified Information Systems Auditor, Study Guide, 1/e 
, Sybex, WILEY- India, 2006.  
5. Ronald, Russel: The CISSP prep Guide, 2/e. Wiley, Dreamtech, 2006.  
6. Alter: Information Systems, Pearson, 

 

 

 

 

 



MCA 505.316 : Internet of Things 
 

 

Text Books:  

1. Internet of Things , Principles and Paradigms – Rajkumar Buyya & Amir Vahid Dastjerdi, 
Elsevier – Morgan Kaufmann 
(Topics : 1.2.1,1.2.2,1.2.3,1.2.4,1.3,1.4,1.5,1.6,1.7,2.3,2.4,2.5, 4.1,4.3,4.4,4.5, 5.2.2, 5.2.3, 
5.2.4,5.2.5,5.3.2, 5.3.3,  8.2,8.3, 9.2,9.3,9.4,9.5,9.6, 12.3,15.2, 15.3,15.4,15.5,15.6). 

2. Web Reference : https://www.codeproject.com/Articles/853183/Internet-of-Things-
Programming-IoT-Devices-Web-Ser  

3. Socket Programming  - Raj kumar buyya (Chapter 13) 

UNIT 1 IoT Ecosystem Concepts and Architectures : Internet of Things Definition Evolution : IoT 
Emergence – Internet of Everything – Industrial IoT – Smartness in IoT;  IoT Architectures: 
SOA based architecture, API Oriented Architecture; Resource Management: Resource 
Partitioning – Computation Offloading – Identification and Resources/Service discovery; 
IoT Data Management and Analytics: IoT and the Cloud – Real time analysis in IoT and Fog 
Computing ; Communication Protocols : Network Layer (RFID, IEEE 802.11, WPAN, M2M, 
IPV4, IPV6)– Transport and Application Layer(UDP,TCP); Internet of Things Applications- 
Monitoring and Actuating  - Business process and Data Analysis – Information Gathering 
and collaborative consumption . 
Open Source Semantic Web Infrastructure for Managing IoT Resources in the Cloud :  
Open IoT Architecture for IoT/Cloud Convergence, Scheduling process and IoT life cycle, 
Scheduling and Resource Management 

UNIT 2 Fog Computng :  Introduction – Definition and Characteristics – Reference Architecture – 
Applications : Health Care – Augmented Reality – Caching and Reprocessing. 
IoT Enablers and Solutions : Embedded Device Programming Languages (nesC ,Keil C , 
Dynamic C, B#)  – Message Passing in Devices(RPC, REST, CoAP) – Coordination 
Languages(Linda and Elinda , Orc, Jolie) – Polyglot Programming – IoT Approaches – 
Existing IoT Frameworks  

UNIT 3 IoT Data Knowledge and Management : The Foundations of Stream Processing in IoT , 
Continuous Logic Processing System 
Framework for Distributed Data Analysis :   Preliminaries - Anomaly Detection – Problem 
statement and Definitions – Distributed Anomaly Detection – Efficient Incremental Local 
Modelling 

UNIT 4 Governing IoT: IoT Governance : Overview -  An Integrated Governance Idea – 
Governance Models – Important Governance Issues – Existing Approaches  - New 
Paradigms . 
IoT Applications: Applied Internet of Things :  Scenario – Architecture Overview -  Sensors 
– The Gateway – Data Transmission. 

UNIT 5 Case Study : Socket Programming , Developing a simple Math Server; Internet of Things: 
Programming IoT Devices, Web Services and IoT Clients 

https://www.codeproject.com/Articles/853183/Internet-of-Things-


MCA 505.416 Vedic Computing 

UNIT 1 An Overview of Ancient Indian Science : Binary Numbers in Indian 
Antiquity, VEDAS and Mimamsa, Some Basics of Sanskrit Language, 
Grammar of Sanskrit, Aphorisms (Sutras) of Panini’s Grammar, 
Character set of Sanskrit, Suitability of Sanskrit language for Natural 
Language Processing 

UNIT 2 Vedic Statements and their Classification, Similarities of Vedic 
statements with computer language statements, The Similarities 
between Computer Command words and Vedic command words, 
Comparison of priorities of Operators in Computer Language and  
Priorities of Pramaana in Mimamsa, Concepts of Sub programs in 
Vedas. 

UNIT 3 The Katyapayadi Formula and the Modern Hashing Technique, The 
Panini – Backus form in Syntax of Formal Languages 

UNIT 4 Panini Tested by Fowler’s Automaton, Formal Structures in Indian 
Logic, Foreigners Research on Vedas, Mathematics, Agriculture 

UNIT 5 Mathematical Concepts in Vedas, Golden Ratio Triangles in Sriyantra, 
and Geometry from Sound wave Patterns, Sacred Geometry – Golden 
Ratio, Fibonacci Sequence, Platonic Solids, Fractals, Flower of Life. 
 

Text Books: 

1. Vedas and Computers (Computer Science in Vedas)   Dr. RVSS 
AVADHANULU. 

2. Computing Science in Ancient India  Dr.T.R.N.Rao and Subhash Kak 
3. Veda Vaajmayam(ĺÂద ĺాజũయమ� )  మ�వŵల సుబŧĸామయŪ  

4. http://www.sriyantraresearch.com website. 
 

 

 

 

 

 

 

http://www.sriyantraresearch.com


MCA 505.516 Simulation and Analysis 

Unit 1 Basic simulation Modeling: Systems , models and simulation , Discrete-Event 
simulation , Simulation of an inventory system , Problem statements, program 
organization and Logic, C program, simulation output and discussion, Steps in a 
Sound Simulation Study, Other types of simulation: Continuous simulation, 
Combined Discrete continuous simulations, Monte Carlo Simulation, 
Spreadsheet simulation, Advantages , disadvantages and Pitfalls of Simulation 

Unit 2 Modeling Complex Systems: Introduction, List Processing in Simulation, A 
simple Simulation Language: simlib, Single Server Queueing Simulation with 
simlib, Time-Shared Computer Model, Multiteller Bank with Jockeying, Job-
Shop Model, Efficient Event List Manipulation. 

Unit 3 Simulation Software: Introduction, Comparison of simulation packages with 
Programming languages , Classification of Simulation Software. General purpose 
versus Application Oriented Simulation Packages, Modeling Approaches, 
Common Modeling Elements, Desirable Software features, General Capabilities, 
Statistical capabilities, Customer support and documentation, Object-Oriented 
Simulation. 

Unit 4 Random-Number Generators: Introduction, Linear Congruential generators , 
Mixed generators, Multiplicative generators, Composite generators, Empirical 
Tests, Theoretical tests,  

Unit 5 Generating random variates: General approaches to generating random 
variates, Inverse Transform, Acceptance –Rejection , Generating continuous 
Random variates, Uniform , Exponential, weibull and normal. 

Text books  

 Author Title Publisher 

1 Averill M Law Simulation Modeling & Analysis Fourth Edition, TMH (2008) 

 

Reference books  

 Author Title Publisher 

1 Jerry Banks, John S.Carson 
And Berry L. Nelson & David 
M. Nico 

Discrete Event System 
Simulation 

3rd Edition, Pearson 
Educations 



MCA506P16: Dotnet Programming Lab 

Visual Basic.net 

1) Develop an application which is similar to the ‘Notepad’ using menus and Dialog boxes 
2) Develop an application for billing system in coffee shops 
3) Develop an application for fruits billing system  
4) Develop an application to display the image selected by the user  
5) Develop an application to demonstrate the group box, radio buttons, check box. 
6) Develop an application to implement different data types 
7) Application to store numbers in single dimensional array and to find Maximum no & sum of all 

numbers in array. 
8) Develop an application to simulate the Alarm 
9) Develop an application to demonstrate the Tree View 
10) Develop an application to draw the shape on the form11) Develop an application to build to 

demonstrate the option of the msgbox function. 

ASP.net 

11) Design an application for dynamically populating a checkbox list 
12) Develop an application for selecting a day in the calendar control (ASP.NET) 
14) Design an application for uploading files using new fileupload control (ASP.NET) 
15) Design an application by using the compare validator to test the values (ASP.NET) 
16) Develop ASP.net Application to demonstrate the Session tracking using Cookies & Query 

String. 
17) Develop ASP.net Application to demonstrate the Session tracking using session and 

application objects. 

C#.net 

18) Develop a project  for performing arithmetic, relational and logical operations( C#.NET) 
19) Develop a project for demonstrating polymorphism (C#.NET) 
20) Develop a project for demonstrating the switch statement (C#.NET) 
21) Develop a project for implementing exception handling (C#.NET) 

 
ADO.NET 

22) Develop an application using the data reader  to read from the database (VB.NET) 
23) Create a web application using ADO.Net that uses which performs basic dataManipulations: 

(i). Insertion (ii) Updating (iii) Deletion (iv) Selection. 

 

 



MCA 507P16: Data Sciences Lab 

1. (i)Perform setting up and Installing Hadoop in its two operating modes: 

  Pseudo distributed 

  Fully distributed.  

(ii) Use web based tools to monitor your Hadoop setup.  

2. (i) Implement the following file management tasks in Hadoop:  

 Adding files and directories  

   Retrieving files  

 Deleting files  

ii) Benchmark and stress test an Apache Hadoop cluster  

3. Run a basic Word Count Map Reduce program to understand Map Reduce Paradigm.  

 Find the number of occurrence of each word appearing in the input file(s)  

 Performing a MapReduce Job for word search count (look for specific      

keywords in a file)  

4. Stop word elimination problem : Input: A large textual file containing one sentence per 

line and  A small file  containing a set of stop words (One stop word per line)  

 Output: A textual file containing the same sentences of the large input file without the 

words appearing in the small file.  

5. Install and Run Pig then write Pig Latin scripts to sort, group, join, project, and filter your 

data. 8. Write a Pig Latin scripts for finding TF-IDF value for book dataset (A corpus of 

eBooks available at: Project Gutenberg)  

9. Install and Run Hive then use Hive to create, alter, and drop databases, tables, views, 

functions, and indexes.  

10. Install, Deploy & configure Apache Spark Cluster. Run apache spark applications using 

Scala.  

 


