
 
SYLLABUS 

PRESCRIBED FOR 
MASTER OF ENGINEERING 

(FULL TIME) 
INFORMATION TECHNOLOGY 

SEMESTER PATTERN 
SEMESTER : FIRST 

 
1NMEF1                           OPERATING SYSTEM CONFIGURATION 

 
Unit-I: Introduction to OS Internals. Overview of OS and Kernel, Linux and classic UNIX 
kernels. Kernel Source tree. Process management in Linux: Process descriptor and task structure, 
process creation, implementation of threads, process termination, process scheduling. 
 
Unit-II Process Scheduling in Linux: The Linux Scheduling Algorithm, Preemption and Context 
Switching, Real-Time, Scheduler-Related System Calls, System Calls: Handler, Implementation 
and Context. Interrupts and Interrupt Handlers. 
 
Unit-III Kernel Synchronization in Linux: Critical Regions and Race Conditions, Locking, 
Deadlocks, Contention and Scalability. Kernel Synchronization Methods: Spin Locks, 
Semaphores, Completion Variables. Preemption Disabling. 
 
Unit-IV: Time Management in Linux: Kernel Notion of Time, Hardware Clocks and Timers, The 
Timer Interrupt Handler, Delaying Execution. Memory Management in Linux: pages, zones, 
kmalloc, vmalloc, slab layer allocator, statically allocating on the stack, high memory mapping. 
Per-CPU Allocations. 
 
Unit-V: The Virtual File System in Linux: common file system interface, file abstraction layer, 
UNIX file system, VFS, dentry object, Super block object, file object, data structure associated 
with file systems and with a process. The Block I/O Layer and I/O Scheduler in Linux. 
 
Unit-VI: The Process Address Space, the Memory Descriptor, Memory Areas, Page Tables. The 
Page Cache and Page Write back: Page Cache, Radix Tree, Buffer Cache. Linux Kernel 
Modules: Building, installing, Loading and managing. Portability in Linux. 
 
Text book : 
Robert Love, “Linux Kernel Development”  Pearson Education, 2/e. 
 
Reference Books: 

i. Daniel Bovet, “Understanding the Linux Kernel” O’Reilly Publications 2/e. 
ii. Rubini and J. Corbet . Linux Device Drivers. O'Reilly and Associates, 2001. 
iii. D. Mosberger and S. Eranian. IA-64 Linux Kernel: Design & Implementation. Prentice 

Hall, 2002. 
iv. M. McKusick and G. Neville-Neil . The Design and Implementation of the FreeBSD 

Operating System. Addison-Wesley, 2004. 
 

1NMEF2    DATABASE SYSTEM DESIGN  
 
Unit I: Introduction to Database Processing, File Processing Systems, Definition of 

Database. The Entity-Relationship(E-R) Model: Element of the E-R Model, E-R 
Diagrams, Examples, Database as Models of Models. The Semantic Object Model: 
Semantic Objects, Creating Data Models with Semantic Objects, Types of Objects, 
Comparison of the Semantic Object and the E-R Model. 

 
Unit II:  The Relational Model and Normalization: The Relational Model, normalization, First 

through Fifth Normal Forms, Domain Key Normal Forms, The Synthesis of 
Relations, Multi-Value Dependencies, Iteration, Optimization.  

 
Unit III:  Database Design using Entity-Relationship Models: Transformation of Entity 

Relationship Models into Relational Database Designs, Example Design. Trees, 
Networks. Database Design with Semantic Object Models: Transformation of 
Semantic Objects into Relational Database Design, Sample Objects. 

 



Unit IV:  Foundation of Relational Implementation: Defining Relational Data, Relational Data 
manipulation, Relational Algebra. SQL: Querying a Single Table, Querying Multiple 
Tables, Exist and Not Exists, Changing Data. Database Application Design: Creating, 
Reading, Updating and Deleting View Instances, Form Design, Report Design, 
Enforcing Constraints, Security and Control, Application Logic. 

 
Unit V:  Managing Multi-User Databases: Database Administration, Concurrency Control, 

Database Security, and Database Recovery. Managing Database with Oracle: 
Creating an Oracle Database, Application Logic, Data Dictionary, Concurrency 
Control, Oracle Security, Oracle Backup and Recovery. 

 
Unit VI:  Networks, Multi-Tier Architecture, and XML: Network Environments, Multi-Tier 

Architecture, Markup Languages HTML and DHTML, XML-Extensible Markup 
Language. ODBC, OLE DB, ADO and ASP: The Web Server Data Environment, 
Open Database Connectivity (ODBC) Standard, JDBC, Java Server Pages, MySQL. 

 
Text Book:  
David M. Kroenke: Database Processing- Fundamentals, Design and Implementation, 8th Edition 
(PHI). 
  
References:  
1. C.J. Date: Database Processing, (Addison Wesley). 
2. R. Ramakrishnan: Database Management Systems, (McGraw Hill). 
3. Ramez Elmasri and Shamkant B. Navathe: Fundamentals of Database Systems, 2nd Edition. 
 
1 NMEF 3    NET - CENTRIC COMPUTING 
 
Unit I : Overview of Computer Communications and Networking, Types of Computer 
Networks, Network Addressing, Routing, Reliability, Interoperability, and Security, Network 
Standards, Network Applications and Application Protocols,  Computer Communications and 
Networking Models, Communication Service Methods and Data Transmission Modes, Analog 
and Digital Communications, Speed and Capacity of a Communications Channel, Multiplexing 
and Switching, Network Architecture and the OSI Reference Model. 
  
Unit II : Physical Layer Concepts, Copper Media, Fiber-Optic Media, Wireless 
Communications, Satellite Communications, structured cabling Systems, Data Link Layer 
Concepts, LLC Sublayer, MAC Sublayer, Data Prioritization and Quality of Service. 
 
Unit III : Internetworking Concepts, The Network Layer and Routing Concepts, Routing 
Protocols, RIP, OSPF, Router and Switches, VPNs, Internet Administration, TCP/IP, TCP/IP 
Transport and Network Layer Protocols, IP Addresses, IPv6, TCP/IP  Application Level 
Protocol. 
 
Unit IV :  Ethernet and 802.3 Networks, 10-MBPS Ethernet/802.3 LANS, Switched Ethernet, 
Full-Duplex Ethernet, and Virtual LANs, Fast Ethernet, Gigabit Ethernet, Token Ring, Frame 
Formats, Priority and Reservation, Monitor Stations, Second-Generation token Ring, Token Ring 
versus Token Bus. 
 
Unit V : Fiber Distributed Data Interface, Physical Layer Specifications, Frame Formats and 
Medium Access Specifications, Configuration and Design Issues, Integrated services Digital 
Network, Components, Channel types, BRI, PRI, ISDN Protocols, Frame Relay Circuits, Data 
link Layer Issues & Information. 
  
Unit VI : Switched Multimegabit Data Services, Technical Overview, SIP, SMDS Addressing, 
SMDS versus Other LAN-to-LAN Technologies, ATM, Concepts and Operation, ATM interface 
Standards, ATM Cells, Virtual Connections, And Addressing, AAL, ATM and Convergence 
Technology, ATM versus Other Technologies and Services, Dialup Networking, DSL Services. 
 
TEXT BOOK : 
Michael A. Gallo, William M. Hancock : Computer Communications and Networking 
Technologies. Cengage Learning 
 
REFERENCE BOOKS : 
1) Stallings W., “High Speed Networks and Internets : Performance and Quality of Service”, 
Prentice Hall, 2002. 



2) Kershenbaum A., “Telecommunications Network Design Algorithms”, Tata McGraw Hill. 
3) Douglas E. Comer, “Computer Networks and Internet”, Pearson Edu. Asia. 
4) Andrew Tanenbaum, “Computer Network”, PHI. 
 
1 NMEF 4    REAL TIME EMBEDDED SYSTEM DESIGN                    
 
UNIT I  Architecture of Embedded System, Hardware Architecture, Software 

Architecture, RTOS ,  Architecture of  Kernel ,Features/ Characteristics of 
RTOS,. Task Scheduling, Signals, Events, Queues, Mail   Boxes, Semaphores, 
Creation of Threads and Inter Thread Communication, Memory Management 

                                     
UNIT II  Detailed study of PIC18 Family  Microcontroller Architecture, Pin Description, 

File Structure, Status Register, PIC data formats, Directives, RISC Architecture in 
PIC, SFR, PIC18 Hardware Connections, PIC 18 Timers, PIC 18 Serial Port, PIC 
18 Interrupts. Features of ATMEL, ARM, AVR   Microcontrollers. 

 
UNIT III PIC 18 Instruction set, Programming using C / Assembly: Data types, time delays,  

         I/O Programming, Data  Conversion, Timer/Counter, Serial Port, Interrupt               
  programming,  ADC,DAC, Sensor Interfacing. 

 
UNIT IV  Clock-Driven Scheduling: Notation and Assumptions, Static, Timer Driven 

Scheduler, General structure of Cyclic Schedules, Cyclic Executives, Improving 
the Average Response Time of periodic Jobs, Scheduling Sporadic Jobs, Practical 
Consideration and Generalizations, Algorithms for Constructing Static Schedules, 
Pros and Cons of Clock-Driven Scheduling. 

 
UNIT V  Priority-Driven Scheduling of Periodic Tasks: Static Assumption, Fixed-Priority 

versus Dynamic-Priority Algorithms, Maximum Schedulable Utilization, 
Optimality of the RM and DM Algorithms, A Schedulability Test for Fixed-
Priority Tasks with Short Response Times, Schedulability Test for Fixed-Priority 
Tasks with Arbitrary Response Times, Sufficient Schedulability Conditions for 
the RM and DM Algorithms. 

 
UNIT VI  Scheduling Aperiodic and Sporadic Jobs in Priority-Driven Systems: Assumption 

and Approaches, Deferrable Servers, Sporadic Servers, Constant Utilization, Total 
Bandwidth, and Weighted Fair Queuing Servers, Scheduling of Sporadic Jobs, 
Real-time Performance for Jobs with Soft Timing Constraints. 

 
TEXT BOOKS: 

1. Dr. K.V. K. K. Prasad “Embedded / Real Time System : Concepts, Design, & 
Programming -Black Book” Dreamtech Press Publication 

2. Mohammad Ali Mazidi, Rolin D. Mckinly,Danny Causey: PIC Microcontroller and 
Embedded system  using Assembly and C for PIC18, Pearson Education 

3. Jane W.S. Liu : Real Time System, Pearson Education 
  
REFERENCE BOOKS: 

1. Raj Kamal,  “Embedded Systems Architecture, Programming and Design”,  Tata 
McGraw-Hill 

2. John B. Beatman, Design with PIC Microntroller, Prentice Hall 
3. Barry B. Brey, Appling PIC18 Microntroller, Architecture, Programming and Interfacing 

using C and Assembly, Prentice Hall. 
4. Phillip A. Laplante: Real-Time Systems Design and Analysis, (Wiley InterScience) 

  
1NMEF5    Elective-I 

i) Software Engineering Methodologies 
iii) Legal and Professional Ethics 

 
The contents of the above syllabus are same as per the existing syllabi. 
 
 
 
 
 
 
 



1NMEF5    Elective-I 
     ii)  INTELLIGENT SYSTEM 
 
Unit I : Artificial Intelligence : Intelligence, Artificial intelligence, intelligent systems. 
Knowledge representation : Reasoning, issue and acquisition : propositional calculus, predicate 
calculus, Rule-based knowledge representation, Truth Maintenance system. 
 
Unit II: Expert Systems : introduction, expert systems, stages in the development of expert 
system,   expert system tools, difficulties in developing expert systems, applications of expert 
systems. 
 
Unit III:  Fuzzy Systems : introduction, foundation of fuzzy systems, fuzzy relations, arithmetic 
operations of fuzzy numbers, linguistic descriptions and their analytical forms, defuzzification 
methods, fuzzy logic in control and decision-making applications  
 
Unit IV : Artificial Neural Networks : introduction, Neuron physiology, artificial neurons, 
artificial neural networks, features of artificial neural networks, backpropagation training 
algorithms, functional link neural networks, cascasde correlation neural networks. 
 
Unit V :Genetic Algorithms and Evolutionary Programming : introduction, genetic algorithms, 
procedures of genetic algorithms, the working of genetic algorithms,   evolutionary 
programming,  genetic-algorithm-based machine learning classifier system. 
 
Unit VI : Swarm Intelligent Systems : introduction,   importance of the ant colony paradigm, ant 
colony systems, development of the ant colony systems, application of ant colony intelligence, 
the working of ant colony systems : Probabilistic Transition rule,PheromoneUpdating ,Types of 
ant colony models. particle Swarm intelligent systems  . 
 
TEXT BOOK : 
 
N.P.Padhy, “Artificial Intelligence and Intelligent Systems”, Oxford. 

 
REFERENCE BOOKS : 
1. Hakin, Simon 2003, “Neural Networks : A Comprehensive Foundation”, PHI, New Delhi. 
2. Kosko B. 1997, “Neural Networks and Fuzzy Systems”, PHI, New Delhi. 
3. Rajasekaran S. and G.A.Vijayalakshmi Pai, 2003, “Neural Networks, Fuzzy Logic and   
    Genetic Algorithms”,  PHI, New Delhi. 
4. Sriram, Ram D. 1977, “Intelligent Systems for Engineering - A Knowledge-Based      
   Approach”, Springer, London. 
 

****** 
 

SECOND SEMESTER 
 

2NMEF1   INTEGRATIVE PROGRAMMING 
 
Unit I : Object Oriented Programming : Methodology, features, design patterns and frameworks, 
Java classes and objects: constructors, finalizers, garbage collector, cloning objects, nested 
classes and interfaces, inner classes, Java I/O : Byte-oriented streams, File I/O, Character 
streams, Object serialization. 
 
Unit II : Multithreaded Programming : Threads and life cycle of a thread, Creating and running 
the threads. Thread class and Runnable interface. Service threads, JVM and task scheduling, 
thread synchronization, synchronizing methods of inner classes. Thread communication, 
Grouping the threads. 
 
Unit  III : Databases Programming : Model-View-Persistence design pattern, Mapping between 
Java objects and Data elements, JDBC and drives for RDBMS, SQL to Java type mapping, Java 
and Javax SQL APIs and their uses in database programming, Transaction coding, Connection 
pooling. 
 
Unit IV : XML : Introduction, XML structure, XML DTD creation and Schema creation, well 
formed and valid XML documents, XML parsers like SAX & DOM, Parsing XML documents 
with DOM, JDOM and SAX parsers, XML transformation using XSLT and X Path. 
 



Unit V : Network Programming : Java approach for URLs, Sockets – TCP/IP and Datagram 
sockets, Programming using sockets, Remote method invocation (RMI) : server and client 
development for RMI, RMI registry, JNDI service and its packages, Security : Cryptography, 
Secure Socket Layer, Security policy definition, Java AAS. 
 
Unit VI : Web application development : Technology of the web, Servlet and Servlet API, 
building web application. Java Server Pages, JSP tags and API, JSP processing, Java coding in 
JSP, Web application frameworks. Robust web application development. 
 
TEXT BOOK : 
Wigglesworth J & McMillan P : Java Programming : Advanced Topics, 3/e, Thomson Course 
Technology. 
 
REFERENCES : 
 

1. Schildt H and Naughton P : Java : The Complete Reference, Osborne, McGraw Hill 
2. Dustin R Callaway : Inside Servlet, Pearson Education, LPE 
3. Larne Pekowasky : Java Server Pages, Pearson Education, LPE 
4. Dietel & Dietel : WWW : How to Program, Pearson Education, LPE. 

 
2NMEF2     DIGITAL MEDIA DEVELOPMENT 
 
Unit I 
Introduction to Multimedia Systems design, Elements,Systems architechture & technologies , 
Objects for multimedia systems , Multimedia data interface standards, Multimedia Databases, 
Data Compression need, lossy and lossless compression, binary image compression Schemes, 
color, grey and still video image compression , Full motion video compression , audio 
compression 
 
 
Unit II 
Data and file format standards RTF, TIFF,RIFF, MIDI , JPEG ,AVI, MPEG Standards,  video 
and image display systems, image scanners , Digital voice and audio, Digital camera, video 
images and animation, Full motion video  
 
Unit III 
Telecommunications considerations for Multimedia, Specialised processors , ISDN, LAN and 
WAN for Enterprise Multimedia Applications, Distibuted Object Model, Multimedia 
communication protocols (UDP , RTP , RTCP , TELNET)  Multimedia Applications and Design 
issues,,Virtual Reality Design,Componects of Multimedia Systems,, Application Workflow & 
Distributed Application Design Issues 
 
Unit IV 
Multimedia Authoring and User Interface, Design Considerations, Hypermedia Applications, 
Information Access, Object display, Hypermedia Messaging, Integrated document management 
 
Unit V 
Distributed Multimedia Systems, Components, Client-server Operation, Object Server, Network 
Performance Issues, Distributed Multimedia databases, Managing distributed Objects 
 
Unit VI 
System Design: Design issues,requirements, feasibility,Performance Analysis, Design for 
performance , Multimedia Systems Design , Extensibility and example. 
 
References 
 
1. Prabhat K Andleigh and Kiran Thakrar “Multimedia Systems Design” (PHI Publications). 
2. Fred Halsall,” Multimedia Communications by (Pearson Publications). 
3. Ze-Nian Li, Mark S.Drew,”Fundamentals of Multimedia” (Pearson Publications). 

 4.John K.Koegel Buford, “Multimedia  Systems” (Pearson Education) 
 
 
 
 
 



2NMEF3        INFORMATION TECHNLOGY MANAGEMENT 
 
Unit-I 
IT and Strategy : Information revolution, Business and strategy .IT Strategy, Strategy and 
Success, Design Parameters, Strategic positioning, Evolution of strategy sequences and 
getting the right, development of a strategy ,types of strategy ,context and strategy. 
Unit-II 
Managing IT :IT management and its roles, It governance, It governance and strategy, 
Technology management process, Technology selection, Strategic aspects of technology .IT 
and business alignment, Risk Management ,Exploiting IT Capabilities ,Deploying IT in 
strategic manner ,Strategic planning for information technology and frameworks , Measuring 
IT, Performance Measures : Balanced Score Card. 
 
Unit-III 
E- strategy : What is e- strategy. E-business and E-strategy, E-business objectives ,E-Commerce 
and E-Business, Making e-strategy work, E-strategy and the E-economy. 
IT strategies for IT companies: Project Vs Product Companies , Strategies aspects for an IT 
product company, IT Strategic perspective for product company ,IT Strategies for Product 
company information Technology Strategy development, Product life cycle and project life 
cycles. 
 
Unit-IV 
IT strategies for Knowledge Management 
Knowledge Management, Knowledge Management and IT strategies, role of Knowledge 
Management in IT strategies for IT companies, knowledge industry and knowledge strategy 
knowledge 
workers, IT strategic services ,product and consulting . 
IT strategies for non –IT companies : Role of IT in non –IT companies , IT Investment 
decision, measurement of IT,IT strategies for Non-IT companies, IT supply chain 
management and constraint management, IT enabled supply chain management. 
 
Unit-V 
IT Strategies in specific scenario, Enterprise resource planning implementation, mapping IT 
strategies initiatives to ERP ,supply chain contribution and business strategy, IT strategies for 
business process outsourcing, 
IT strategy implementation : IT strategy implementation, Development and need of it 
strategic plan ,IT strategy implementation to gain competitive advantage, IT strategy and 
leadership, IT strategy and differentiation , Execution and IT strategy . 
 
Unit-VI 
Global dimension of It Strategy : IT strategies in global environment, Global product cycle, 
Making It global scenario, globalization and competitive strategy, global project 
management, Mergers and acquisitions ,IT compatibility in M&A. 
 
TEXT BOOK: 
Parag Kulkarni,Pradip K Chande  “IT Strategy for Business”, OXFORD University Press. 
 
Reference Books : 
1.  Earl. M, “Management Strategies for Information Technology ”,Prentice Hall. 
2. Gottschalk , P “ Strategic Knowledge Managements Technology “ IGP USA  
3.  Hill , C and G Jones “ Strategic management “  Houghton Miffen USA  
4. Honeycutt J “ Knowledge management  Strategies” , Microsoft Press USA. 
 
2NMEF 4    SYSTEM  SECURITY 
 
UNIT- I 
Introduction: Security, Attacks, Computer criminals, Method of Defense 
Cryptography: Substitution ciphers, Transpositions , Symmetric and asymmetric systems , 
cryptanalysis ,data encryption standard (DES) AES Encryption algorithms Public Key 
Cryptography, RSA Algorithms , Uses of Encryptions. 
 
UNIT- II 
Program Security: Secure programs, Non-malicious program errors, Computer Viruses and 
Other malicious code, Targeted malicious code, controls against program threats. 
 



UNIT- III 
Operating System Security: Protected Objects and methods of protection, Memory address 
protection, Control of access to general objects, File protection Mechanism, User Authentication: 
Authentication basics, Password, Biometrics,  
 
UNIT- IV 
Trusted Operating System,  Security Policies, models of Security, Trusted Operating System, 
Design, Design elements , security features of ordinary and Trusted Operating System, 
Kernalised design , separation , virtualizations , Layered design , typical OS Flows assurance 
method , Open Source Evolutions  
 
UNIT- V 
Database Security: Security requirements for Database , Reliability and integrity, sensitive data, 
interface, multilevel database, Proposals for multilevel security : separations , design of 
Multilevel secure databases , Trusted Front-end Practical issues  
 
UNIT- VI 
Networks Security: Threats in networks, Network security controls, Firewalls  Intrusion 
detection systems, Secure E-mail. 
Administrating Security : Planning , Risk Analysis , Organization security policies , Physical 
security.  
 
Text Book:   
 C.P. Pfleeger and S.L.Pfleeger, “Security in Computing”, Pearson Education (LPE) 
 
References :  
1. Stallings, “Cryptography and Network Security:” Pearson Education (LPE) 
2. Matt Bishop, “Computer Security: Art and Science”, Pearson Education 
3. Kaufman, Perlman, Speciner, “Network Security” PHI. 
4. Eric Malwald, “Network Security: A Beginner’s Guide”, TMH 
 
 
2NMEF5    Elective-II 

i) Software Testing 
ii) Wireless Networks and Communication 
iii) Data Warehousing and Data Mining 

 
The contents of the above syllabus are same as per the existing syllabi. 
 

****** 
 

THIRD SEMESTER 
 
3NMEF1             Seminar and Dissertation 
 

FOURTH SEMESTER 
 
4NMEF1              Seminar and Dissertation 
 

As per given in the Scheme 
 
 

****** 
 
     
 
 
 
 
 
 
 
 
 


