ANNA UNIVERSITY: CHENNAI – 600 025

M.E. Network Engineering
 CURRICULUM 2005 - FULL TIME MODE

SEMESTER – I

	Code No.
	Course Title
	L
	T
	P
	M

	Theory

	NE1601
	Graph Theory
	3
	1
	0
	100

	NE1602
	TCP/IP
	3
	0
	0
	100

	NE1603
	Internet Programming
	3
	0
	0
	100

	NE1604
	Network Engineering and Management
	3
	0
	0
	100

	NE1605
	Communication Systems
	3
	0
	0
	100

	Practical 

	NE1606
	Network Programming Lab
	0
	0
	3
	100

	NE1607
	Internet Programming Lab
	0
	0
	3
	100


SEMESTER – II

	Code No.
	Course Title
	L
	T
	P
	M

	Theory

	CS1629
	Network Security 
	3
	0
	0
	100

	NE1651
	High Speed Networks
	3
	0
	0
	100

	CS1623
	Mobile Computing 
	3
	0
	0
	100

	NE1652
	Probability and Queueing Theory
	3
	0
	0
	100

	NE1653
	Wireless Networks
	3
	0
	0
	100

	E1***
	Elective - I
	3
	0
	0
	100

	Practical

	NE1654
	Network Simulation Lab  
	0
	0
	3
	100

	NE1655
	Wireless Network Lab
	0
	0
	3
	100


SEMESTER – III

	Code No.
	Course Title
	L
	T
	P
	M

	Theory

	E2***
	Elective II
	3
	0
	0
	100

	E3***
	Elective III
	3
	0
	0
	100

	E4***
	Elective IV
	3
	0
	0
	100

	Practical

	NE1751
	Project Work (Phase I)
	0
	0
	12
	*


SEMESTER – IV

	Code No.
	Course Title
	L
	T
	P
	M

	NE1751
	Project Work (Phase II)

	0
	0
	24
	*


* As per Regulations 2005

LIST OF ELECTIVES 

M.E. Network Engineering
	Code No.
	Course Title
	L
	T
	P
	M

	NE1621
	Advanced Algorithms
	3
	0
	0
	100

	NE1622
	Reliability Engineering
	3
	0
	0
	100

	NE1623
	Telecommunication and Switching Techniques
	3
	0
	0
	100

	NE1624
	E-Commerce Technology
	3
	0
	0
	100

	NE1625
	Neural Networks, Architecture and Applications
	3
	0
	0
	100

	NE1626
	Real-Time and Embedded Systems
	3
	0
	0
	100

	NE1627
	Storage Area Networks
	3
	0
	0
	100

	NE1628
	Enterprise Networks 
	3
	0
	0
	100

	NE1629
	Optical Networks
	3
	0
	0
	100

	CS1604
	Software Engineering Methodologies
	3
	0
	0
	100

	CS1624
	Distributed Computing
	3
	0
	0
	100

	CS1625
	Multimedia Systems
	3
	0
	0
	100

	CS1635
	Performance Evaluation of Computer Systems and Networks
	3
	0
	0
	100

	CS1636
	Agent Based Intelligent Systems
	3
	0
	0
	100

	CS1655
	Web Technology
	3
	0
	0
	100

	DC1621
	High Speed Switching Architecture 
	3
	0
	0
	100

	DC1626
	Genetic Algorithms and Applications
	3
	0
	0
	100

	CO1628
	Simulation of Communication Systems and Networks
	3
	0
	0
	100

	CO1653
	Satellite Communication
	3
	0
	0
	100

	WS1621
	Multimedia Compression Technologies 
	3
	0
	0
	100

	NE1645
	Special Elective
	3
	0
	0
	100


SEMESTER - I

NE1601                           GRAPH THEORY



     3   1   0   100

I
INTRODUCTION                                                                    


 9

Introduction Of Graphs, Paths, Cycles, And Trails, Vertex Degrees And Counting - Directed Graphs - Trees and Distance: Basic Properties. Spanning Trees and Enumeration, Optimization and Trees.

II 
MATCHING CONNECTIVITY AND FLOW                          


9

Matching and Covers Algorithms and Applications. Matching in General Graphs. -Connectivity and Paths: Cuts and Connectivity, k-connected graphs - Network Flow Problems.

III  
COLOURING                  







9

Vertex Colourings and Upper Bounds - Structure of k-chromatic Graphs, Enumerative Aspects.

IV  
PLANAR GRAPHS, EDGES AND CYCLES              



9

Planar Graphs - Embeddings and Euler’s Formula - Characterization of Planar graphs - Parameters of Planarity, Line Graphs and Edge-Colouring, Hamiltonian Cycles, Planarity, Colouring and Cycles.

V  
RAMSEY THEORY AND RANDOM GRAPHS           



9

Ramsey Theory for Graphs: Ramsey’s Theorems - Ramsey numbers -Induced Ramsey theorems - Ramsey Properties and Connectivity. Random Graphs: The notion of a random graph -
The Probabilistic method - Properties of almost all graphs - 
Threshold functions and second moments









L-45 T-15  Total : 60

TEXTBOOKS

1. R J Wilson “Introduction to Graph Theory” , 4th  Edition, Pearson Education  2003.

2. Reinhard Diestel “Graph Theory” ,, 2nd Edition, Springer- Verlog 2000, 

REFERNCES

1. Jay Yellen, Jonathan L.Gross “Graph Theory and Its Applications ”,CRC                                                      

       Press LLC 1998.

2. Bela Bollobas “Modern Graph Theory”,  Springer Verlag, July 1998.

3. Wilson “Introduction to Graph Theory”, 2nd edition, Pearson Education India

NE1602                          TCP/IP





        3   0  0   100

1.
INTRODUCTION TO INTERNETWORKING   



9

Internetworking  Concepts – Architectural Model – Routing – Internet Addressing – Address Resolution Protocol (ARP) – Reverse Address Resolutions Protocol (RARP) – Bootstrapping – BOOTP – DHCP.

2.
TRAFFIC ENGINEERING







9
IP Traffic Engineering – Equal Cost Multipath – Routing  IP flows – Service Based Routing – Dynamic Traffic Engineering – Discovering Networks utilization – Routing Extensions for Traffic Engineering.

3.
INTERNET PROTOCOL







9
Routing Table and Routing  Algorithms – Fragmentation and Reassembling – Error Processing (ICMP) – Multicast Processing (IGMP).

4.
IPv6










9
IP Security Protocol – IPV6 Protocol Basics – Addressing – Multicast – Anycast – ICMPV6 Routing – QOS – Auto configuration.

5.
TRANSMISSION CONTROL PROTOCOL 




9

Data Structures Input Processing – Finite State Machine Implementation – Output Processing – Timer Management – Flow Contemn and Adaptive Retransmission – Urgent Data Processing.

TOTAL : 45
TEXTBOOKS

1. Douglas E Comer “Internetworking with TCP/IP principles protocol and architectures”, 4th edition Volume 2,  Prentice Hall, 2000.  

2. Adrian Farrel, “The Internet and Its Protocols – A Comparative Approach”  Morgan Kaufmann, April 2004.

REFERNCES
1. Pete Loshin “IPV6 Theory, Protocol and Practice, 2nd Edition”, Morgan Kaufmann.  December 2003.

2. W.Richard Stevens “TCP/IP Illustrated, The Protocols. Volume I” ,Pearson Education        India 2003.

3. Comer D.E & Stevens D.L. “Internetworking TCP/IP – Volume III” , Prentice Hall of  India 1997.

NE1603       INTERNET PROGRAMMING

                    3 0  0 100

I
 INTRODUCTION                                                                      


9

Introduction to the Internet and World Wide Web  - World Wide Web Consortium (W3C)  - History of the Internet   History of the World Wide Web  - History of SGML  -XML  Introduction to HyperText Markup Language -  Editing HTML - Common Elements – Headers - Linking  - Images - Unordered Lists - Nested and Ordered Lists - HTML  Tables-Basic HTML Forms 

 
II 
DYNAMIC HTML                                                                  


 9

Dynamic HTML Object Model and Collections, Event Model, Filters and Transitions, Data Binding with Tabular Data Control, Dynamic HTML-Structured Graphics ActiveX Controls, Dynamic HTML-Path, Sequencer and Sprite ActiveX Controls.

III 
 JAVASCRIPT
                                                                 


 9

JavaScript, Introduction to Scripting, Control Statements, Functions, Arrays, Objects.

IV  
XML  

                                                                



 9

Creating Markup with XML -Parsers and Well-formed XML Documents -Parsing an XML Document with msxml - Document Type Definition (DTD) - Document Type Declaration -  Element Type Declarations - Attribute Declarations - Document Object Model -  DOM Implementations - – DOM Components - path -   XSL: Extensible Stylesheet Language Transformations (XSLT) 

V  
PERL, CGI AND PHP
                                                   


 9

Perl - String Processing and Regular Expressions   - Form Processing and Business Logic - Server-Side Includes  - Verifying a Username and Password  - Using DBI to Connect to a Database  -PHP - Form Processing and Business Logic --Connecting to a Database -  Dynamic Content in PHP 











Total : 45 

TEXTBOOKS

1. Deitel & Deitel  Internet & World Wide Web How to Program, Pearson Education India -Third Edition -2004

2.  Deitel & Deitel   XML How to Program, Pearson Education,2001
REFERNCES

1. Negrino and Smith Javascript for the World Wide Web, 5th Edition, Peachpit Press 2003. 

2.  Deitel & Deitel  Perl How to Program, Pearson Education, 2001

3. Benoit Marchal, XML by Example, 2nd Edition, Que/Sams 2002. 
NE1604          NETWORK ENGINEERING AND MANAGEMENT
     3   0  0     100
I
FUNDAMENTALS OF COMPUTER NETWORK TEHNOLOGY                  9
Network Topology,LAN,Network node components-  hubs, Bridges, Routers, Gateways, Switches, WAN,I SDNTransmission Technology, Communications protocols and standards

II
OSI NETWORK MANAGEMENT
                                                          9
OSI Network management model-Organizational model-Information model,communication model.Abstract Syntax Notation - Encoding structure,Macros Functional model CMIP/CMIS
III
INTERNET MANAGEMENT(SNMP)
                                                           9
SNMP-Organizational model-System Overview, The information model,communication model-Functional model,SNMP proxy server,Management information ,protocol remote monitoring

IV
BROADBAND NETWORK MANAGEMENT
                                                9
Broadband network s and services, TM Technology-VP,VC,ATM Packet,Intergrated service,ATMLAN emulation, Virtual Lan.ATM Network Management-ATM Network reference model,Intergrated local management Interface. TM Management Information base,Role of SNMD and ILMIin  ATM Management,M1,M2,M3,M4 Interface.ATM Digital Exchange Interface Management

V
NETWORK MANAGEMENT APPLICATIONS

                                  9
Configuration management, Fault management,peformance management, Event Corelation Techniques security Management, Accounting management, Report Management, Policy Based Management Service Level Management


                                                                                                              Total : 45 

REFERENCES:

1. Mani Subramanian, " Network Management Principles and practice ", Addison

Wesly New York, 2000.

2. Salah Aiidarous, Thomas Plevayk, " Telecommunications Network Management Technologies and Implementations ", eastern Economy Edition IEEE press, New Delhi, 1998.

3. Lakshmi G. Raman, " Fundamentals of Telecommunication Network Management ", Eastern Economy Edition IEEE Press, New Delhi, 1999.
NE1605     COMMUNICATION SYSTEMS

                         3   0   0  100




I
INTRODUCTION
                                                                     


9
The dB in Communications, Noise, Noise Designation and calculation, Noise Measurement, Information and Bandwidth, LC Circuits, Ocillators.

II 
ANALOG COMMUNICATIONS
                                               


9
Amplitude Modulation: Transmission. Amplitude Modulation - Single-Sideband Communications. - Frequency Modulation: Transmission. Frequency Modulation: Reception. Communications Techniques:

III
DIGITAL COMMUNICATIONS
                                              


9
Coding Techniques.-Digital Communications: Transmission. Digital Modulation Techniques, Delta and Pulse Modulation, Time-Division Multiple Access ( TDMA), Data Transmission, Telemetry, Computer Communication. Network Communications: 

IV TRANSMISSION LINE AND WAVE PROPAGATION & ANTENNA       
9

Transmission Line: Waves, Waves Not in Free Space, Ground-and Space-Wave Propagation, Sky – Wave Propagation, Satellite Communications. Antennas: Antenna Arrays, Special-Purpose Antennas.

V MICRO WAVES, LASERS AND FIBER OPTICS
                             

9

Microwave Antennas, Microwave Tubes, Solid-State Microwave Devices, Ferrites, Low-Noise Amplification, Lasers. Fiber Optics: Optical Components, Fiber Connections, and Splices, System Design and Operational Issues, Cabling and Construction, Optical Networking Safety.







                                                                                                   









       Total : 45 

TEXTBOOKS

1. Gary M.Miller, and Jeffrey S.Beasley, “Modern Electronic Communication” ,  Prentice Hall Publication, 7th Edition, 2001.

2. John G.Proakis, and Masoud Salehi “Communication Systems” , Prentice Hall Publication, 2nd Edition, 2001.

REFERNCES

1. Robert Newman “Broadband Communications” , , Prentice Hall Publication, Nov 2001.

2. Wayne Tomasi Electronic Communications System: Fundamentals Through Advanced, 5th Edition, , Prentice Hall 2003.

3. Wayne Tomasi Advanced Electronic Communications Systems, by, 6th Edition, Prentice Hall Publication, 2003.

NE1606         NETWORK PROGRAMMING LABORATORY                    0   0   3  100

List of Experiments

1. Write a program to transfer a File using TCP.

2. Write a program to transfer Files using UDP.

3. Write a program to capture packets through the network interface

4. Simulate the functions of Data Link layer

5. Simulate Selective repeat algorithm

6. Implementation of Go-Back-N protocol

7. Implementation of IP fragmentation and Reassembly

8. Demonstrate SSL client/Server architecture

9. Demonstrate a simple multicast client/server

10. Test the Transaction TCP in client/server architecture

NE1607        INTERNET PROGRAMMING LABORATORY                        0   0  3 100

List of Experiments
1. Creating a web page with cascading style sheets and Embedded style sheets.

2. Create a web page with the following.

3. Order form using HTML form elements

4. Validate the details in client side by using java script

5. Design a web page to perform screen saver animations using java script

6. Design a web page to display the text file contents using data binding concepts in DHTML.

7. Design a HTML Editor using java applet.

8. Design a web page for library Management using java applet and JDBC.

9. Write a Java RMI program to copy a text file from server to client.

10. Design a web page to conduct On-line Quiz using java server pages.

11. Write a servlet program to do the following.

12. Set the URL of another server.

13. Display the header details during request of a page.

14. Display response header as well as contents during response from the server.

15. Design a web page to demonstrate session tracking Management using Java servlet.

CS1629        NETWORK SECURITY 

                         3  0  0  100


  

1. INTRODUCTION
                                                                                                 9
 Attacks - Services - Mechanisms - Conventional Encryption - Classical And Modern Techniques – Encryption Algorithms - Confidentiality.

2. PUBLIC KEY ENCRYPTION




                                      9 

RSA - Elliptic Curve Cryptography - Number Theory Concepts

3. MESSAGE AUTHENTICATION




                          9

Hash Functions - Digest Functions - Digital Signatures - Authentication Protocols.

4. NETWORK SECURITY PRACTICE



                                      9

Authentication, Applications - Electronic Mail Security - IP Security - Web Security.

5. SYSTEM SECURITY





                                      9

Intruders – Viruses – Worms – Firewalls Design Principles – Trusted Systems.

TOTAL : 45

REFERENCES

1. Stallings, Cryptography & Network Security - Principles & Practice, Prentice Hall, 3rd Edition 2002.

2. Bruce, Schneier, Applied Cryptography, 2nd Edition, Toha Wiley & Sons, 1996.

3. Man Young Rhee, “Internet Security”, Wiley, 2003.

4. Pfleeger & Pfleeger, “Security in Computing”, Pearson Education, 3rd Edition, 2003.

NE1651      HIGH SPEED NETWORKS



                3  0  0  100      
                   

1. HIGH SPEED NETWORKS          





              9

Fast Ethernet technology, FDDI, SONET and SDH standards, Performance of HIGH speed LAN- throughput, delay and reliability - Wave length division multiplexed LAN-routing and switching MDM networks, Gigabit LAN.





2. ISDN and STANDARDS







              9

Overview of ISDN – user interface, architecture and standards. Packet switched call over ISDN, B and D channels, link access procedure (LAPD) ISDN layered architecture, signaling. Limitations of Narrowband ISDN (N-ISDN) and evolution of broad band ISDN (B-ISDN)








          

3. ASYNCHRONOUS TRANSFER MODE NETWORKS


              9

ATM protocol architecture, ATM adaption layer, fast packet switching techniques and VP/VC encapsulation. ATM cells, ATM cell header interpretation, source characteristics. 




4. ATM TRAFFIC MANAGEMENT 





              9

Traffic management issues in ATM-resource management, connection management, policing and reactive control principles. Discrete time queue analysis and application to CAC, leaky bucket and ECN/ICN





          

5. ATM SIGNALING AND DATA COMMUNICATION OVER ATM
              9

ATM signaling fundamentals and meta-signaling - TCP/IP over ATM-challengers and proposal LAN emulation over ATM. Performance of Data Communication over ATM








          









Total: 45

REFERENCES:

1. Stallings.W, “High Speed Networks, TCP-IP and ATM design Principles”, Prentice Hall of India, Delhi,  2002.

2. Craig Patridge, “Gigaabit Networking”, Addison Wesley, 1997.

3. Stallings W,”ISDN with frame relay and ATM”, P.H.International, 1995.

4. Jean Walrand and Pravin Varaiya, “High Performance Communication Networks”, 2nd Edition, Morgan Kaufmann, 2000.

CS1623      MOBILE COMPUTING 


                       3  0  0  100



1. INTRODUCTION






                         9



Medium Access Control : Motivation for Specialized MAC- SDMA- FDMA- TDMA- CDMA- Comparison of Access mechanisms – Tele communications : GSM- DECT- TETRA – UMTS- IMT-200 – Satellite Systems: Basics- Routing- Localization- Handover- Broadcast Systems: Overview – Cyclic Repetition of Data- Digital Audio Broadcasting – Digital Video Broadcasting

2. WIRELESS NETWORKS





                          9



Wireless LAN: Infrared Vs Radio Transmission – Infrastructure Networks- Ad hoc Networks- IEEE 802.11 – HIPERLAN – Bluetooth- Wireless ATM: Working Group- Services- Reference Model – Functions – Radio Access Layer – Handover- Location Management- Addressing Mobile Quality of Service- Access Point Control Protocol

3. MOBILE NETWORK LAYER




                                      9



Mobile IP : Goals – Assumptions and Requirement – Entities – IP packet Delivery- Agent Advertisement and Discovery – Registration – Tunneling and Encapsulation – Optimization – Reverse Tunneling – IPv6 – DHCP- Ad hoc Networks

4. MOBILE TRANSPORT LAYER




                          9



Traditional TCP- Indirect TCP- Snooping TCP- Mobile TCP- Fast retransmit/ Fast Recovery- Transmission/ Timeout Freezing – Selective Retransmission- Transaction Oriented TCP

5. WAP








                          9



Architecture – Datagram Protocol- Transport Layer Security- Transaction Protocol- Session Protocol- Application Environment-Wireless Telephony Application

TOTAL : 45

REFERENCES

1. J.Schiller, Mobile Communication , Addison Wesley, 2000.

2. William Stallings, Wireless Communication and Networks, Pearson Education, 2003.

3. William C.Y.Lee, Mobile Communication Design Fundamentals, John Wiley, 1993.

4. Singhal, WAP-Wireless Application Protocol, Pearson Education,2003.

NE1652        PROBABILITY AND QUEUEING THEORY

      3  0   0  100

1. PROBABILITY AND RANDOM VARIABLES



              9


Probability concepts, Random variables, moments, Moment Generating function, Binomial, Poisson, Geometric, Negative binominal, Exponential, Gamma, Weibull distributions, Functions of random variable, Chebychev inequality.

2. TWO-DIMENSIONAL RANDOM VARIABLES



              9


Marginal and conditional distributions, Covariance, Correlation and regression, Transformation of random variables, Central limit theorem.

3. RANDOM PROCESSES






              9

Classification, Stationary process, Markov process, Binominal process, Poisson process, Birth and death process, Renewal process 

4. MARKOV CHAIN AND RELIABILITY




              9

Markov chain, Transition probabilities, Limiting distributions, Concepts of reliability, Hazard function, Series and parallel systems, Reliability and Availability of Markovian systems, Maintainability, Preventive maintenance.

5. QUEUEING THEORY






                          9

Markovian queueing models, Little's formula, Multi-server queues, M/G/1 Queues, Pollaczek-Khintchine formula.

TOTAL : 45

REFERENCES
1. Trivedi K.S., " Probability and Statistics with reliability, Queuing and Computer Science Applications ", Prentice-Hall of India, New Delhi, 1984.

2. Allen, A.O., “Probability Statistics and Queueing Theory ", Academic Press, 1981

3. Balagurusamy .E., " Reliability Engineering ", Tata McGraw Hill Publishers, New Delhi, 1984.

4. Gross D, and Harris C.M, “Fundamentals of Queueing Theory ", John Wiley & Sons, 1985.

NE1653             WIRELESS NETWORKS  

                    3  0  0  100
                                       



1. Overview of Wireless networks-Characteristics of the Wireless Medium-physical layer alternatives for wireless networks-wireless medium access alternatives                           9
2. Network planning- Wireless Network Topologies – Cellular Topology - Cell fundamentals - Capacity expansion techniques – Network Planning for CDMA Systems- wireless network operation- Mobility Management – Radio Resources and Power Management – Security in Wireless Networks                                                                    9

3. GSM and TDMA Technology - CDMA technology – Reference Architecture – IS 95 and IMT 2000 - Mobile Data Networks – Data oriented CDPD Network – GPRS and Higher data rates - SMS in GSM – Mobile Application Protocols.
                                      9



           

 

                              

4. Introduction to wireless LAN- IEEE 802.11x, WLAN-wireless ATM and HIPERLAN   9
5. Ad hoc Networking – routing- static and dynamic-examples – WPAN-Wireless Geo location – Wireless Geo location System Architecture.

                                      9


                    

TOTAL : 45

REFERENCES

1. Kaveh Pahlavan, Prashant Krishnamurthy “Principles of Wireless Networks”, Pearson Education, Delhi, 2002.

2. Theodore S.Rappaport, “Wireless Communications : Principles and Practice”, Pearson Education, Delhi, 2002.

3. William Stallings, “Wireless Communications and Networks”, Pearson Education, Delhi, 2002.

4. Martyn Mallick, “Mobile and Wireless Design Essentials”, Wiley, 2003.

5. Kamilia Feher, “Wireless Digital Communications”, Prentice Hall of India, Delhi,    

     2002.

NE1655         WIRELESS NETWORK LAB                                       0  0  3  100

I. Using CDMA Spread Spectrum Trainer 


(1) Embedded wireless solutions using CDMA network


(2) GPS integrated GSM modules using SMS for in tracking & remote monitoring   

                  applications

II. Using GPS Trainer  


(3) Embedded GPS modules interfaced with other embedded modules for location  

                 based applications


(4) GPS integrated GSM modules using SMS for in tracking & remote monitoring 

                  applications

III. Using GSM Trainer 


(5) Developing GSM board+ SIM card based applications emulating mobile 

                 phones (Eg. Mobile ATM Vans)


(6) SMS based remote monitoring/control applications using existing GSM 

                 network 

IV. Using Bluetooth Trainer 


(7) Bluetooth based wireless personal area networking (WPAN) – printers, mouse,  keypads, and mobiles


(8) Combining RFID and Bluetooth

V. Mobile Communication Trainer MT2000


(9) Can be used as stand alone or full product development kit in 49 MHz ISM 


     band

VI. RFID Development Kit 


(10) Tag all assets inside Embedded Wireless Lab with RFID 


(11) Use of passive and active tags for Library Management system 

VII. Smart Wireless Applications & Wireless Sensor Networks

 
(12) Remote door locks and gate openers

NE1654    NETWORK SIMULATION LAB                                                      0  0  3  100

1. Study of GloMoSim and NS – 2 Simulators

Simulation using GloMoSim

2.
Simulate Ad hoc network using AODV protocol.

3.
Simulate Ad hoc network using DSDV protocol.

4.
Simulate Ad hoc network using DSR protocol. 

Simulation using Network Simulator -2

5.
Simulate Ad hoc network using AODV protocol.

6.
Simulate Ad hoc network using DSDV protocol.

7.
Simulate Ad hoc network using DSR protocol. 

8.
Simulate a MPLS network using LDP protocol.

9. 
Simulate a MPLS network for differentiated Services.

10.       Simulate a MPLS network providing alternate LSPs under protection scheme.

NE1621      ADVANCED ALGORITHMS 

        3
 0 
0
 100
1. INTRODUCTION







              9

Mathematical Background - Design and Analysis of algorithms – Time and Space Complexity - Basic concepts

2. SORTING AND ORDER STATISTICS




              9

Internal sort algorithms - Analysis - Worst-case - Average case - Sorting in Linear Time - Medians and order statistics - Augmenting Data Structures - Red Black Trees - Dynamic - Order Statistics - FFT - Algorithm - Implementation.

3. DESIGN TECHNIQUES







              9

Divide and Conquer - Dynamic Programming - Greedy method - Backtracking -- Branch & Bound – Classical examples - Analysis.

4. GRAPH AND PARALLEL ALGORITHMS




              9

Graphs - Representation - Traversals - Topological sort - Minimum spanning tree - Shortest paths – Bi connected and strongly connected components - Parallel algorithms - Sorting - Matrix multiplication - Numerical - Graph.

5. SELECTED TOPICS







             9

NP Completeness - Approximation algorithms - Matrices - Transitive closure - Warshall's - Kronrod's algorithm - Computational Geometry









            Total No of periods: 45

REFERENCES:

1. T.H. Cormen, C.E. Leiserson, R.L. Rivest, Introduction to Algorithms, McGraw Hill Book Company, 2002

2. M.J. Quinn, Designing Efficient Algorithms for Parallel Computers, McGraw Hill Book Company, 1998

3. Sara Baase, "Computer Algorithms : Introduction to Design and Analysis, Addison Wesley Publishing Company, 1998

4. Donald.E.Knuth, Art of Computer Programming – Vol (1, 2, 3), Addison Wesley Professional,1997,1998

CS1624       DISTRIBUTED COMPUTING 
  
3
0
0
100

1. INTRODUCTION







              9

Characterization of Distributed Systems  - Examples - Resource Sharing and the Web - Challenges - System Models - Architectural and Fundamental Models - Networking and Internetworking - Types of Networks - Network Principles - Internet Protocols - Case Studies.

2. PROCESSES AND DISTRIBUTED OBJECTS


 
              9

Interprocess Communication - The API for the Internet Protocols - External Data Representation and Marshalling - Client-Server Communication - Group Communication - Case Study - Distributed  Objects and Remote Invocation - Communication Between Distributed Objects - Remote Procedure Call - Events and Notifications - Java RMI - Case Study.

3. OPERATING SYSTEM ISSUES – I





              9

The OS Layer - Protection - Processes and Threads - Communication and Invocation – OS Architecture - Security  - Overview - Cryptographic Algorithms - Digital Signatures - Cryptography Pragmatics - Case Studies - Distributed File Systems - File Service Architecture - Sun Network File System - The Andrew File System 

4. OPERATING SYSTEM ISSUES – II





              9

Name Services -Domain Name System - Directory and Discovery Services - Global Name Service - X.500 Directory Service - Clocks, Events and Process States - Synchronizing Physical Clocks - Logical Time And Logical Clocks - Global States - Distributed Debugging - Distributed Mutual Exclusion – Elections – Multicast Communication Related Problems.

5. DISTRIBUTED TRANSACTION PROCESSING



              9

Transactions - Nested Transactions - Locks - Optimistic Concurrency Control - Timestamp Ordering - Comparison - Flat and Nested Distributed Transactions - Atomic Commit Protocols - Concurrency Control in Distributed Transactions - Distributed Deadlocks - Transaction Recovery - Overview of Replication And Distributed Multimedia Systems

Total : 45
REFERENCES:

1. George Coulouris, Jean Dollimore and Tim Kindberg, Distributed Systems Concepts and Design, Pearson Education, 3rd Edition, 2002.
2. Sape Mullender, Distributed Systems, Addison Wesley, 2nd Edition, 1993.

3. Albert Fleishman, Distributes Systems- Software Design and Implementation, Springer-Verlag, 1994

4. M.L.Liu, Distributed Computing Principles and Applications, Pearson Education, 2004.

5. Andrew S Tanenbaum , Maartenvan Steen,Distibuted Systems –Principles and          

      Pardigms,Pearson Education, 2002

6. Mugesh Singhal,Niranjan G Shivaratri,Advanced Concepts in Operating Systems,Tata  McGraw Hill Edition, 2001

CS1636     AGENT BASED INTELLIGENT SYSTEMS 
  3  0  0  100




1. INTRODUCTION






               
  9

Definitions - Foundations - History - Intelligent Agents-Problem Solving-Searching - Heuristics -Constraint Satisfaction Problems - Game playing

2. KNOWLEDGE REPRESENTATION AND REASONING

              
  9

Logical Agents-First order logic-First Order Inference-Unification-Chaining- Resolution Strategies-Knowledge Representation-Objects-Actions-Events

3. PLANNING AGENTS






             
  9

Planning Problem-State Space Search-Partial Order Planning-Graphs-Nondeterministic Domains-Conditional Planning-Continuous Planning-Multi-agent Planning

4. AGENTS AND UNCERTAINITY




               
  9

Acting under uncertainty – Probability Notation-Bayes Rule and use - Bayesian Networks-Other Approaches-Time and Uncertainty-Temporal Models- Utility Theory - Decision Network – Complex Decisions

5. HIGHER LEVEL AGENTS





              
  9

Knowledge in Learning-Relevance Information-Statistical Learning Methods-Reinforcement Learning-Communication-Formal Grammar-Augmented Grammars- Future of AI

Total: 45

REFERENCES:

1. Stuart Russell and Peter Norvig, “Artificial Intelligence - A Modern Approach”, 2nd  Edition, Prentice Hall, 2002

2. Michael Wooldridge, “An Introduction to Multi Agent System”, John Wiley, 2002.

3. Patrick Henry Winston, Artificial Intelligence, 3rd Edition, AW, 1999.

4. Nils.J.Nilsson, Principles of Artificial Intelligence, Narosa Publishing House, 1992.

NE1622       RELIABILITY ENGINEERING

3
0
0
100
1. INTRODUCTION







              9

Reliability Definition – Performance, cost and reliability – Quality, Reliability and safety – Probability concepts – Discrete random variables – attributes sampling – acceptance testing – properties of random variables – normal and related distribution – weibull and extreme value distributions – Non parametric Methods – probability plotting – point and interval estimates – statistical process control

2. RELIABILITY AND RATES OF FAILURES




              9

Quality and reliability – Taguchy methodology – six sigma methodology- reliability characterization – constant failure rate model – time dependent failure rates – component failures and failure modes – replacements 
3. LOADS CAPACITY AND TESTING





              9

Reliability with a single loading – reliability and safety factors – repetitive loading – Bath tub curve – Reliability enhancement procedures – non parametric methods – censored testing – accelerated life testing – constant failure rates estimates
4. REDUNDANCY AND MAINTAINED SYSTEMS



              9

Active and stand by redundancy – redundancy limitations – multiply redundant systems – redundancy allocation – redundancy in complex configuration – preventive maintenance – corrective maintenance – repair: reviewed failures – testing and repairs: unrevealed failures – system availability

5. FAILURE INTERACTION AND SYSTEM SAFETY ANALYSIS

              9

Markov Analysis – Reliability with stand by systems – multi component system availability – product and equipment hazards – human error – methods of analysis – fault tree construction – direct evaluation of fault tree – fault tree evaluation by Cut Sets









Total: 45
REFERENCES:

1. Lewis, "Introduction to Reliability Engineering", 2nd  Edition, Wiley International, 1996.

2. David J. Klinger, Yoshinao Nakada and Maria A. Menendez, Von Nostrand Reinhold, New York, "AT & T Reliability Manual", 5th  Edition, 1998.
3. Gregg K. Hobbs, "Accelerated Reliability Engineering - HALT and HASS", John Wiley & Sons, New York, 2000.

CS1635      PERFORMANCE EVALUATION OF COMPUTER NETWORKS                    

3  0  0   100

1. INTRODUCTION







              9 

Need for performance evaluation – Role of performance evaluation - performance evaluation Methods – Performance Metrics and Evaluation Criteria – CPU and I/O Architectures – Distributed and Network Architectures– Secondary Storage – Topologies – Computer Architecture - Fundamental Concepts and Performance Measures.

2. PROBABILITY AND STOCHASTIC PROCESSES



              9

Scheduling Algorithms – Workloads – Random Variables – Probability Distributions – Densities – Expectation – Stochastic Processes – Poisson Process – Birth-Death Process – Markov Process









           


3. QUEUEING THEORY







              9

Queuing Systems – Networks of Queues - Estimating Parameters and Distributions – Computational Methods – Simulation Process – Time Control – Systems and Modeling



           

4. PETRI NETS AND SYSTEM PERFORMANCE



              9

Petri Nets – Classical Petri Nets – Timed Petri Nets – Priority-based Petri Nets – Colored Petri Nets – Generalized Petri Nets – Tool Selection – Validation of Results – Performance Metrics – Evaluation – Multiple Server Computer System Analysis





                                                  


5. ANALYSIS








              9

OS Components – System Architecture – Workloads – Design – Simulation – Analysis - Database System Performance – Computer Networks Components – Simulation Modelling of  LAN

                                                                                                       Total : 45

REFERENCES:

1. Paul J. Fortier, Howard E. Michael, “Computer Systems Performance Evaluation and Prediction”, Elsevier Science (USA), 2003.

2. Thomas G. Robertazzi, “Computer Networks and Systems: Queueing theory and  

      Performance  Evaluation”, Third Edition, Springer, 2000.

3. Domenico Ferrari , Giuseppe Serazzi ,Alexandro Zeijher, Measurement & Tuning of 

      Computer Systems –Prentice Hall Inc,1983.

4. Michael F.Mories and Paul F.Roth,. Tools and techniques, Computer Performance 

      Evaluation, Van Nostrand, New York, 1982.

NE1623    TELECOMMUNICATION AND SWITCHING TECHNIQUES                         

3  0  0 100
1. Evolution of Telecommunication Switching and Circuit       9
Evolution of Public Switched Telecommunication Networks Strowger exchange, Crossbar exchange, Stored programme exchange Digital exchange – Basic Tele communication equipments – Telephone handset, Hybrid circuit, Echo suppressors and cancellers, PCM coders, Modems and Relays.

2. Electronic Switching





                          9
Circuit Switching, Message switching, Centralized stored programme switching, Time switching, Spare switching, Combination switching – Digital switching system hardware configuration, Switching system software, Organization, Switching system call processing software, Hardware software integration.

3. Telecommunication Signalling and Traffic

              9
Channel associated signaling, Common channel signaling, SS7 signaling protocol, SS7 protocol architecture, Concept of Telecommunication traffic, Grade of service, Modeling switching systems, Blocking models and Delay systems.

4. Integrated Digital Networks




              9

Subscriber loop characteristics, Local access wire line and wire less PCM / TDM carrier standards transmission line codes, Digital multiplexing techniques, Synchronous, Asynchronous, Plesiocronous multiplexing techniques, SONET / SDH, Integrated Digital Network (IDN) environment – Principles of Integrated Services Digital Network (ISDN) – Cellular Mobile Communication Principles.

5. Data Net Works







              9
Data transmission in PSTN – Connection oriented and Connection less protocols – packet switching – ISO-OSI architecture-Satellite based data networks – Multiple access techniques – LAN, WAN – standards – TCP / IP – Internet – Principle of ATM networks.









TOTAL : 45
REFERENCES
1. Viswanathan. T, “Telecommunication Switching System and Networks”, Prentice Hall of India Ltd., 1994.

2. .Behrouz Forouzan, “Introduction to Data Communication and Networking”, McGraw- Hill, 1998.

3. L.S.Lawton, “Integrated Digital Networks, Galgotta Publication Pvt., Ltd., New Delhi, 1996.

4. Syed R. Ali, “Digital Switching Systems”, McGraw-Hill Inc., New York, 1998.   

CS1625        MULTIMEDIA SYSTEMS


            3       0       0          100
1. INTRODUCTION AND QOS






              9

Introduction-QOS Requirements and Constraints-Concepts-Resources- Establishment Phase-Run-Time Phase-Management Architectures.                                                                                                                                              

2. OPERATING SYSTEMS







              9

Real-Time Processing-Scheduling-Interprocess Communication-Memory and Management-Server Architecture-Disk Management.









          

3. FILE SYSTEMS AND NETWORKS





              9

Traditional and Multimedia File Systems-Caching Policy-Batching-Piggy backing-Ethernet-Gigabit Ethernet-Token Ring-100VG AnyLAN-Fiber Distributed Data Interface (FDDI)- ATM Networks-MAN-WAN.

           

4. COMMUNICATION







              9

Transport Subsystem-Protocol Support for QOS-Transport of Multimedia-Computer Supported Cooperative Work-Architecture-Session Management-MBone Applications.  








5. SYNCHRONIZATION 







              9

Synchronization in Multimedia Systems-Presentation-Synchronization Types-Multimedia Synchronization Methods-Case Studies-MHEG-MODE-ACME.

                                                                                                      Total : 45

REFERENCES:

1. Ralf Steinmetz and Klara Nahrstedt, “Multimedia Systems”, Springer, I Edition 2004.
2. Ralf Steinmetz and Klara Nahrstedt , Media Coding and Content Processing, Prentice

      hall, 2002.

3. Vaughan T, Multimedia, Tata McGraw Hill, 1999.

4. Mark J.B., Sandra K.M., Multimedia Applications Development using DVI technology, McGraw Hill, 1992.
5. K. R. Rao, Zoran S. Bojkovic, Dragorad A. Milovacovic, D. A. Milovacovic , Multimedia Communication Systems: Techniques, Standards, and Networks, Prentice Hall, 1st Edition, 2002

6. Ze-Nian Li and Mark S. Drew, Fundamentals of Multimedia, Pearson, 2004.

CS1655                                      WEB TECHNOLOGY

     3  0  0  100


          

1. INTRODUCTION






                          9
       

Introduction – Network concepts – Web concepts – Internet addresses  -  Retrieving Data with URL – HTML – DHTML : Cascading Style Sheets - Scripting Languages : Javascript – Vbscript.

2. COMMON GATEWAY INTERFACE



                          9
       

Common Gateway Interface: Programming CGI Scripts – HTML Forms – Custom Database Query Scripts – Server Side Includes – Server security issues – XML.

3. JAVA PROGRAMMING
 




                          9

Java fundamentals: Classes – Inheritance – Packages – Interfaces – Exceptions Handling – Multi threading - Applets

4. SERVER SIDE PROGRAMMING  




                          9

Server side Programming – Active server pages – Java server pages – Java Servlets: Servlet container – Exceptions – Sessions and Session Tracking – Using Servlet context – Dynamic Content Generation – Servlet Chaining and Communications.

5. APPLICATIONS






                          9


Simple applications – Internet Commerce – Database connectivity – Online databases –  EDI Applications in Business – Plug-ins – Firewalls   

 





  
     TOTAL : 45
REFERENCES

1. Deitel, Deitel and Neito, “INTERNET and WORLD WIDE WEB – How to program”, Pearson education asia, 2001

2. D.Norton and H. Schildt, “Java 2: The complete Reference”, TMH, 2000.

3. Elliotte Rusty Herold , “ JAVA NETWORK PROGRAMMING”,O’Reilly Publications, 3rd Edition, 2004.

4. Eric Ladd and Jim O’Donnell , et al, “ USING HTML 4, XML, and JAVA1.2”, PHI publications , 2003.

5. Achyut S. Godbole and Atul Kahate, “ Web Technologies – TCP / IP to Internet Application Architecture”, Tata McGraw Hill, 2003.

6. Jeffy Dwight, Michael Erwin and Robert Nikes “USING CGI”, PHI Publications, 1997

NE1624         E-COMMERCE TECHNOLOGY 


 3  0  0  100



1. INTRODUCTION
                          9

Infrastructure for Electronic Commerce - Networks - Packet Switched Networks - TCP/IP Internet protocol - Domain name Services - Web Service Protocols - Internet applications - Utility programs - Markup Languages - Web Clients and Servers - Intranets and Extranets - Virtual private Network.

2. CORE TECHNOLOGY
                          9



Electronic Commerce Models - Shopping Cart Technology - Data Mining - Intelligent Agents – Internet Marketing - XML and E-Commerce

3. ELECTRONIC PAYMENT SYSTEMS
                          9 

Real world Payment Systems - Electronic Funds Transfer - Digital Payment -Internet Payment Systems – Micro Payments - Credit Card Transactions - Case Studies.

4. SECURITY
                          9

Threats to Network Security - Public Key Cryptography - Secured Sockets Layer - Secure Electronic Transaction - Network Security Solutions - Firewalls.

5. INTER/INTRA ORGANIZATIONS ELECTRONIC COMMERCE                        9

EDI - EDI application in business - legal, Security and Privacy issues - EDI and Electronic commerce - Standards - Internal Information Systems - Macro forces - Internal commerce - Workflow Automation and Coordination - Customization and Internal commerce - Supply chain Management.

TOTAL : 45

REFERENCES

1. Ravi Kalakota and Andrew B Whinston , Frontiers of Electronic commerce, Addison Wesley, 1996

2. Pete Loshin, Paul A Murphy , Electronic Commerce, 2nd Edition , Jaico Publishers1996.

3. David Whiteley, e - Commerce : Strategy, Technologies and Applications - McGraw Hill 2000.

NE1625  NEURAL NETWORKS, ARCHITECTURES AND APPLICATIONS                

   3  0  0  100

1. INTRODUCTION TO ARTIFICIAL NEURAL NETWORKS


  9


Neuro-physiology - General Processing Element - ADALINE - LMS learning rule - MADALINE-MR2 training algorithm

2. BPN AND BAM








              9

Back Propagation Network - updating of output and hidden layer weights -application of BPN – associative memory - Bi-directional Associative Memory - Hopfield memory - traveling sales man problem

3. SIMULATED ANNEALING AND CPN





  9

Annealing, Boltzmann machine - learning - application - Counter Propagation network - architecture - training - Applications

4. SOM AND ART








              9

Self organizing map - learning algorithm - feature map classifier - applications - architecture of Adaptive Resonance Theory - pattern matching in ART network

5. NEOCOGNITRON








  9

Architecture of Neocognitron - Data processing and performance of architecture of spacio - temporal networks for speech recognition

Total No of periods: 45


REFERENCES:

1. James Freeman A. and David Skapura M., Neural Networks - Algorithms, Applications & Programming Techniques Addison Wesley,2002.

2. Yegnanarayana B., Artificial Neural Networks, Prentice Hall of India Private Ltd.,        New Delhi, 1999.
3. Laurene Fausett, "Fundamentals of Neural Networks: Architecture, Algorithms and Applications", Prentice Hall,1994

DC1626      GENETIC ALGORITHMS AND APPLICATIONS                 3  0  0  100

UNIT I








                      9

Fundamentals of genetic algorithm: A brief history of evolutionary computation-biological terminology-search space -encoding, reproduction-elements of genetic algorithm-genetic modeling-comparison of GA and traditional search methods.          
UNIT II








                      9

Genetic technology: steady state algorithm - fitness scaling - inversion. Genetic programming - Genetic Algorithm in problem solving                                                 

UNIT III








                      9

Genetic Algorithm in engineering and optimization-natural evolution –simulated annealing and Tabu search .Genetic Algorithm in scientific models and theoretical foundations.                                                                                                                     

UNIT IV








                      9

Implementing a Genetic Algorithm – computer implementation - low level operator and knowledge based techniques in Genetic Algorithm.                                                 

UNIT V








                      9

Applications of Genetic based machine learning-Genetic Algorithm and parallel processors, composite laminates, constraint optimization, multilevel optimization, real life problem.                                                                                                                     

TOTAL : 45

REFERENCES

1. Melanie Mitchell, ’An introduction to Genetic Algorithm’, Prentice-Hall of India, New Delhi, Edition: 2004

2. David.E.Golberg, ’Genetic algorithms in search, optimization and machine learning’, Addition-Wesley-1999

3. S.Rajasekaran and G.A Vijayalakshmi Pai,’Neural Networks, Fuzzy logic and Genetic Algorithms, Synthesis and Applications’, Prentice Hall of India, New Delhi-2003.

4. Nils.J.Nilsson,’Artificial Intelligence- A new synthesis’, Original edition-1999.

NE1626      REAL TIME AND EMBEDDED SYSTEMS
   3
0
0
100

1. INTRODUCTION







              9

Introduction to Embedded systems – Processor and memory organization-Devices and   buses for Device Networks – Device drivers and Interrupt servicing mechanism.

2. RTOS








                          9

RTOS – Programming tools – Case studies- Hardware- software Co0design in an 

Embedded system

3. REAL TIME SYSTEMS







              9

 Basic Real time concepts – Computer hardware – Language issues – Software life  Cycle

4. REAL TIME SPECIFICATIONS






  9

Design techniques – Real-time kernels – Intertask communication and synchronization – Real –time memory management

5. MULTIPROCESSING SYSTEMS






9

    Multiprocessing Systems - Hardware/Software integration- Real time Applications








Total : 45

REFERENCES:
1. Raj Kamal, ‘Embedded Systems Architecture, Programming and Design’, Tata Mc-Graw-Hill,2003

2. Phillip A.Laplante, “ Real –Time Systems Design and Analysis, An Engineer’s Handbook’, Prentice-Hall of India,2002

3. R.J.A.Buhr, D.L.Bailey, “An Introduction to Real Time Systems: Design to 

     networking with C/C++”, Prentice- Hall, International, 1999.

4. Grehan Moore and Cyliax, “Real Time Programming: A guide to 32 Bit 

      Embedded Development” Addison- Wesley-Longman, 1998.

5. Haeth, Steve, “Embedded systems Design”, Newnes,1997.


NE1627           STORAGE AREA NETWORKS
 

3  0   0  100

1. Introduction – Storage and networking concepts – SCSI bus architecture – Networking in front of he server – Networking behind the server – Network-attached Storage – Fibre channel internals – Layers – Data encoding – Framing protocol – class of service – flow control – Name and addressing conventions.                           9
2. SAN topologies – Point-to Point – Arbitrated Loop – Loop Addressing-Loop Initialization-Port Login-Loop port state machine – Design considerations for Arbitrated Loop – Fabrics – Fabric login – Simple Name Server – State Change Notification – Private Loop Support – Fabric Zoning – Building Extended SANs.     9
3. Fibre Channel Products – Gigabit Interface Converters (GBICs) – host Bus Adapters – Fibre channel RAID – Fibre channel JBODs – Arbitrated Loop Hubs – hub Architecture – Unmanaged Hubs – Managed Hubs – Switching Hubs – Fabric Switches – Fibre Channel-to-SCSI Bridges – SAN software Products – Problem isolation in SANs – Isolation Techniques – Fibre channel Analyzers.                          9

4. Management Studies – Storage Network Management – In-Band management – Out-of-Band Management-SNMP-HTTP-TELNET – Storage Network Management Issues – Storage Resource Management – Storage Management – Storage, Systems, and Enterprise Management Integration.                                                                       9
5. Application Studies – Full-motion video – LAN free and Server free Tape Backup – server clustering – Internet Service Providers – Campus storage networks – Disaster recovery. Fibre Channel futures – Bandwidth – Fibre channel over Wide Area Networking – Coexistence within Enterprise Networks – Total SAN solutions.          9

REFERENCES

1. Tom Clark, “Designing Storage Area Networks”, Addison-Wesley Professional, 1st edition, 1999 

2. Alex Goldman, “Storage Area Networks Fundamentals”, Cisco Press 2002

NE1628       ENTERPRISE NETWORKS 


3
0
0
100

1. INTRODUCTION TO NETWORK CONCEPTS, STANDARDS AND PROTOCOLS

                                                                                                  9

Introduction to Computer Networks - Networking Standards and Reference Models - Computer Network Protocols – Data Communication Fundamentals - Transmission Basics and Networking Media

2. LOCAL AND WIDE AREA NETWORK TOPOLOGIES AND HARDWARE
  9

Physical and Logical Topologies - Network Switching - Ethernet Local Area Networks - Networking Hardware - Wide Area Networking Technologies -WAN Topologies - WANs and WAN Transmission Methods - WAN Implementation and Remote Connectivity

3. ENTERPRISE NETWORKING WITH WINDOWS 2000 AND NETWARE
  9

Network Operating Systems - Networking with Windows 2000 – Enterprise Networking with NetWare - NetWare Based Networking 

4. ENTERPRISE NETWORKING WITH UNIX




  9

Networking with UNIX – Internetworking with TCP/IP for Enterprise Applications -Networking with TCP/IP: Internet, Intranet and Extranet - Internet Applications for Enterprise

5. ENTERPRISE NETWORK MANAGEMENT




  9

Troubleshooting Network Problems - Maintaining and Upgrading Computer Networks - Managing Network Design and Implementation - Enterprise Network Security: Issues, Concepts, and Techniques - Introduction to Network Security - Ensuring Network Integrity and Availability








Total : 45

REFERENCES

1. Tamara's Network+ - Guide Networks, Second edition, Thomson Learning, 2002.

WS1621      MULTIMEDIA COMPRESSION TECHNIQUES                3 0 0
100
UNIT I                                                                                                            
9 

INTRODUCTION    








Special features of Multimedia – Graphics and Image Data Representations – Fundamental Concepts in Video and Digital Audio – Storage requirements for multimedia applications -Need for Compression - Taxonomy of compression techniques – Overview of source coding, source models, scalar and vector quantization theory – Evaluation techniques – Error analysis and methodologies

UNIT II                                                                                                   
    
9 

TEXT COMPRESSION








Compaction techniques – Huffmann coding – Adaptive Huffmann Coding – Arithmatic coding – Shannon-Fano coding – Dictionary techniques – LZW family algorithms.  

UNIT III                                                                                                    
  
9 

AUDIO COMPRESSION








Audio compression techniques - μ- Law and A- Law companding. Frequency domain and filtering – Basic sub-band coding – Application to speech coding – G.722 – Application to audio coding – MPEG audio, progressive encoding for audio – Silence compression, speech compression techniques – Formant and CELP Vocoders

UNIT IV                                                                                                   
   
9 

IMAGE COMPRESSION  







Predictive techniques – DM, PCM, DPCM: Optimal Predictors and Optimal Quantization – Contour based compression – Transform Coding – JPEG Standard – Sub-band coding algorithms: Design of Filter banks – Wavelet based compression: Implementation using filters – EZW, SPIHT coders – JPEG 2000 standards - JBIG, JBIG2 standards. 

UNIT V                                                                                                      

9 

VIDEO COMPRESSION  








Video compression techniques and standards – MPEG Video Coding I: MPEG – 1 and 2 – MPEG Video Coding II: MPEG – 4 and 7 – Motion estimation and compensation techniques – H.261 Standard – DVI technology – PLV performance – DVI real time compression – Packet Video.










Total: 45 
REFERENCES:

1. Khalid Sayood : Introduction to Data Compression, Morgan Kauffman Harcourt India, 2nd Edition, 2000.
2. David Salomon : Data Compression – The Complete Reference, Springer Verlag New York Inc., 2nd Edition, 2001.

3. Yun Q.Shi, Huifang Sun : Image and Video Compression for Multimedia Engineering -  Fundamentals, Algorithms & Standards, CRC press, 2003.

4. Peter Symes : Digital Video Compression, McGraw Hill Pub., 2004.

5. Mark Nelson : Data compression, BPB Publishers, New Delhi,1998.
6. Mark S.Drew, Ze-Nian Li : Fundamentals of Multimedia, PHI, 1st Edition, 2003.

7. Watkinson,J : Compression in Video and Audio, Focal press,London.1995.
8. Jan Vozer : Video Compression for Multimedia, AP Profes, NewYork, 1995

CS1604  SOFTWARE ENGINEERING METHODOLOGIES  
      3  0  0  100

1. A Generic View Of Processes – Process Maturity – Process Models – Agile Process And Models – Software Cost Estimation –Risk Analysis – Software Project  Planning & Scheduling.                                                                                                                         9

2. REQUIREMENT ANALYSIS
                      9
 


System Engineering Hierarchy – Requirement Engineering: Tasks, Initiating The Process, Eliciting Requirements, Developing Use Cases – Negotiating Requirements – Validating Requirements – Building The Analysis Models: Concepts – Object Oriented Analysis – Scenario Based Modeling – Data & Control Flow Oriented Model – Class Based Model – Behavioral Model.

3. SOFTWARE DESIGN                                                                                                  9

  

Design Concepts – Design Models – Pattern Based Design – Architectural Design – Component Level Design – Class Based And Conventional Components Design – Real-time System Design - User Interface : Analysis And Design.

4. SOFTWARE TESTING





                                      9

 

Software Testing – Strategies – Issues – Test Strategies For Conventional And Object Oriented Software – Validation And System Testing - Testing Tactics: White Box Testing, Basis Path Testing – Control Structure Testing – Black Box Testing - Object Oriented Testing – Testing GUI – Testing Client/Server – Test Documentation.

5. SOFTWARE QUALITY ASSURANCE



                          9

 

Software Quality Concepts – Quality Assurance – Software Technical Reviews – Formal Approach To Software Quality Assurance - Reliability – Quality Standards – Software Quality Assurance Plan – Software Maintenance - Software Configuration Management –Reverse Engineering & Reengineering – Use of CASE Tools







      TOTAL : 45
REFERENCES

1. Roger S. Pressman., Software Engineering: A Practitioner’s Approach Sixth Edition, McGraw Hill, 2005.

2. I.Sommerville, Software Engineering, V Edition:  Addison Wesley, 1996.

3. P. Jalote,“ An Integrated Approach To Software Engineering” Springer  Verlag, 1997.
4. P.Fleeger, Software Engineering, Prentice Hall, 2003.

5. Fairely, “Software Engineering Concepts”, McGraw Hill, 1995 

DC1621                 HIGH SPEED SWITCHING ARCHITECTURE   3   0 0 100
1. HIGH SPEED NETWORK





                          9

LAN and WAN network evolution through ISDN to BISDN - Transfer mode and control of BISDN - SDH multiplexing structure - ATM standard ; ATM  adaptation layers.

2. LAN SWITCHING TECHNOLOGY




                          9

Switching concepts; Switch forwarding techniques; switch path control -  LAN switching; cut through forwarding; store and forward - virtual LANs.

3. ATM SWITCHING ARCHITECTURE



                          9

Switch models - Blocking networks – basic  and  enhanced banyan networks - sorting networks – merge sorting - rearrangeable networks - full and partial connection networks -  nonblocking networks – recursive network – construction and comparison of non-blocking network - switches with deflection routing – shuffle switch -  tandem banyan.

4. QUEUES IN ATM SWITCHES




                          9

Internal queuing – Input, output and shared queuing - multiple queuing networks –combined input, output and shared queuing – performance analysis of queued switches.

5. IP SWITCHING






                                      9


Addressing mode -  IP switching types-flow driven and topology driven solutions - IP Over ATM address and next hop resolution – multicasting -  IPv6 over ATM.









Total: 45 

REFERENCES:

1. Ranier Handel, Manfred N Huber, Stefan Schrodder.  ATM Networks-concepts, protocols, applications, 3rd Edition, Adisson Wesley, New York,1999.
2. John A.Chiong:  Internetworking ATM for the internet and enterprise networks. McGraw Hill, New York, 1998.

3. Achille Patavina, Switching Theory: Architectures and performance in Broadband ATM Networks.  John Wiley & Sons Ltd.,  New York.1998.
4. Christopher Y Metz, Switching protocols & Architectures. McGraw Hill, New York.1998.
CO1628   SIMULATION OF COMMUNICATION SYSTEMS AND NETWORKS     

3   0  0  100

1. MODELLING OF COMMUNICATION SYSTEM 



              9

Model of speech and picture signals, Pseudo noise sequences, Non-linear sequences, Analog channel model, Noise and fading, Digital channel model-Gilbert model of bustry channels, HF, Troposcatter and satellite channels, Switched telephone channels, Analog and Digital communication system models, Light wave system models.

2. SIMULATION OF RANDOM VARIABLES AND RANDOM PROCESS              9

Univariate and multivaraiate models, Transformation of random variables, Bounds and approximation, Random process models-Markov AND ARMA Sequences, Sampling rate for simulation, Computer generation and testing of random numbers

3. ESTIMATION OF PERFORMANCE MEASURES



              9

Quality of an estimator, estimator for SNR, Probability density functions of analog communication system, BER of digital communication systems, Montre carlo method and Importance sampling method, estimation of power spectral density of a process

4. COMMUNICATION NETWORKS





              9

Queuing models, M/M/I and M/M/I/N queues, Little formula, Burke's theorem, M/G/I queue, Embedded Markov chain analysis of TDM systems, Polling, Random access systems

5. NETWORK OF QUEUES 






              9

Queues in tandem, store and forward communication networks, capacity allocation, Congestion and flow chart, Routing model, Network layout and Reliability









TOTAL : 45
REFERENCES

1. M.C.Jeruchim,Philip Balaban and K.Sam Shanmugam, "Simulation of communications systems",PlenumPress,New York,1992

2. A.M.Law and W.David Kelton, "Simulation Modelling and analysis", Mc Graw Hill Inc.,New York ,1991
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NE1629     OPTICAL NETWORKS

     
       3       0        0       100

1. INTRODUCTION AND TECHNOLOGY                                                                    9

Telecommunication networks - First _second generation of optical Networks - multiplexing techniques - Network evolution - Light propagation in optical fiber - bandwidth - chromatic dispersion -Nonlinear effects - couplers -isolators and circulators - multiplexers and filters -optical amplifiers - Transmitters - detectors - switches -wavelength converters.

2. MODULATION, DEMODULATION AND TRANSMISSION OF OPTICAL SIGNAL                                                                                                                            9

Modulation - Demodulation - transmission system engineering -Optical amplifiers - crosstalk - dispersion - fiber non linearities - wavelength stabilization - overall design considerations.

3. NETWORKS

                                                                                                  9

SONET / SDH - Computer Interconnects - Metropolitan Area Networks - Layered architecture - Broadcast networks : -Topologies for broadcast networks -Media - access control protocols - Test beds - optical layer - Node designs - network design  and operation - routing and wavelength assignment.

4. CONTROL AND MANAGEMENT                                                                              9  

Network Management functions - configuration Management - performance management - fault management - optical safety - service interface.

5. ACCESS NETWORKS & SWITCHING                                                                      9

Network architecture overview - today's access networks - future Access networks - optical access network architecture - application area - OTDM - mux and demuxing - synchronization - broadcast OTDM networks - switch bared networks - OTDM Test beds

                                                                          Total : 45

REFERENCE:

1. Rajiv Ramaswamy and Kumar N.Sivarajan, “Optical Networks – A Practical Persepctive”, Morgan Kauffman, 2004
2. D.W.Smith,  Optical Network Technology, Chapman and Hall, London, 1995
CO1653     SATELLITE COMMUNICATION 

3 
0 
0 
100

1. ORBITAL MECHANICS






              9

Kepler's laws of motion, Orbits, Orbit Equations, Orbit Description, Locating the Satellite in the Orbit and with Respect to Earth, Orbital Elements-Look Angle Determination and Visibility - Orbital Perturbations, Orbit Determination, Launch Vehicles, Orbital Effects in Communication System - Performance Attitude control; Satellite launch vehicles. spectrum allocations for satellite systems.

2. SPACECRAFT SUB SYSTEMS AND EARTH STATION 

                          9

Spacecraft Subsystems, Altitude and Orbit Control, Telemetry and Tracking, Power Systems, Communication Subsystems, Transponders, Antennas, Equipment Reliability, Earth Stations, Example of payloads of operating and planned systems. 

3.  SPACE LINKS







                          9

The Space Link, Satellite Link Design - Satellite uplink -down link power Budget, Basic Transmission Theory, System Noise Temp, G/T Ratio, Noise Figure, Downlink Design, Design of Satellite Links for Specified C/N - Microwave Propagation on Satellite-Earth Paths. Interference between satellite circuits, Energy Dispersal, propagation characteristics of fixed and mobile satellite links.

4. MULTIPLE ACCESS TECHNIQUES AND NETWORK ASPECTS                       9 

Single access vs. multiple access (MA). Classical MA techniques: FDMA, TDMA. Single channel per carrier (SCPC) access - Code division multiple access (CDMA). Demand assignment techniques. Examples of MA techniques for existing and planned systems (e.g. the satellite component of UMTS).Mobile satellite network design, ATM via satellite. TCP/IP via satellite - Call control, handover and call set up procedures. Hybrid satellite-terrestrial networks

5. SERVICES AND APPLICATIONS 




                          9
Fixed and mobile services - Multimedia satellite services - Advanced applications based on satellite platforms - INTELSAT series - INSAT, VSAT, Remote Sensing - Mobile satellite service: GSM. GPS, INMARSAT, Navigation System, Direct to Home service (DTH), Special services, E-mail, Video conferencing and Internet connectivity

REFERENCES:

1. Dennis Roddy, “Satellite Communications”, Third Edition, Mc Graw Hill International Editions, 2001

2. Bruce R.Elbert, "The Satellite Communication Applications Hand Book, Artech House Boston,1997

3. Wilbur L.Pritchard, Hendri G.Suyderhood, Robert A. Nelson, "Satellite Communication Systems Engineering", 2nd  Edition, Prentice Hall, New Jersey, 1993
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