ICIT 2006: Tutorials
T1
Title: Building Enterprise Java Applications with Enterprise Java Beans 3.0

Speaker: Debabrata Panda, Oracle Corp.

Abstract of the Tutorial:  The Enterprise JavaBeans (EJB) 3.0 specification has gone through a transformation unlike any other in Java Enterprise Edition 5.0. It has evolved from the previous EJB 2.1 incarnation that many considered an overly heavy and difficult component model into a powerful and flexible 3.0 standard that is the buzz of the industry. Its ease of use and popular lightweight persistence model - Java Persistence API (JPA) are setting it up to be the standard of choice for server components and persistence applications.
This tutorial will introduce and explain the EJB 3.0 concepts and API's and will present examples of how to use them. It will have two sessions followed by a hands-on lab. The first session will include using building business logic with EJB and cover EJB annotations, injection of resources, defining and using session and message driven beans, interceptors and life cycle listeners.  It will also include exposing EJB3 Session beans as web services using Web services metadata introduced by Java XML web services 2.0 API.

The second session will deal with building persistence-tier of applications using EJB Java Persistence API. It will be domain modeling with EJB3 entities and examples of using the EntityManager API, named and native queries, O/R mapping and inheritance hierarchies using EJB 3.0 entities will be provided.

The attendees will learn how to server side application components using latest EJB 3.0. Oracle JDeveloper will be used for the lab.
About the Speaker: Debabrata Panda is a Senior Principal Product Manager of the Oracle Application Server development team, where he drives development of the EJB container. He has more than 14 years of experience in the IT industry and has published numerous articles on enterprise Java technologies in several magazines and has presented at many conferences.
T2
Title: Wireless Data Security

Speaker: T. A. Gonsalves, IIT Madras and N. Usha Rani, NMS Software Ltd, Chennai.
Abstract of the Tutorial: Wireless technologies are becoming increasingly popular and widely used to provide data services. Wireless LANs (WLANs) have been highly successful, but they cater mainly to shorter ranges and are seen as a convenient extension to the familiar 802.3 LAN technology. The current service delivery environment calls for providing value-added services including voice, video and data (triple play) over a city-wide range (MAN). Even specific tweaks and improvements of the WLAN (WiFi) standards have not served the needs of MAN adequately. WiMAX(broadband wireless access) with its capabilty to provide wireless access for point-to-point and point-to-multipoint applications over larger distances promises to be the technology that makes such services possible.
Good security is the key to successful wireless data networking owing to the inherent vulnerability of the wireless medium.  In this tutorial, we deal with the security issues involved in wireless technologies for data services.

In the first part of the tutorial, we cover the WiFi and WiMax technologies. We describe the architecture and components in these networks, standards (802.11 for WiFi and 802.16 for WiMAX) and challenges to service delivery. These challenges are mainly in providing the required QoS, roaming issues, interoperability and security. We compare WiFi with WiMax from the following points of view - range, throughput, operating frequency, security and bandwidth efficiency.

In the second part, we cover the security issues in WiFi, the initial proposal of WEP (Wired Equivalent Privacy) and weaknesses in WEP. We briefly cover the WPA (Wireless Protected Access), an intermediate solution to address the shortcomings of WEP. We then discuss the 802.11i standard, which is the formal replacement for WEP. The 802.16 specification for PKI-based authentication and privacy in WiMax networks is also discussed. We conclude with recommendations for secure deployment of networks which have a wireless component.
About the Speakers: Timothy A. Gonsalves is Professor  & Head of Dept of Computer Science & Engg at Indian Institute of Technology, Madras. He did his B.Tech. (Electronics) from I.I.T., Madras in 1976, M.S. (Electrical) from Rice University, Houston, Texas, in 1979 and Ph.D. (Electrical) from Stanford University, California in 1986. His research interest includes Development of products and technology in computer networks and telecommunications, especially aimed at mass markets in developing countries and Promotion of software development in rural areas.
N. Usha Rani is at NMSWorks Software Limited, in Chennai. She has a B.E. in Electronics and Communications (1984), Indian Institute of Science, Bangalore and Ph. D in Computer Science (1996), IIT, Bombay.
T3
Title: Speech Processing
Speaker: Mahadeva Prasanna, IIT Guwahati
Abstract of the Tutorial: The main aim of this tutorial will be to give an overview of Speech Processing for beginners who are interested to pursue their research work in this area. The topics will be covered in a logical sequence to explain the basics of speech processing, role of DSP in speech processing, pattern recognition issues in speech processing, human-computer interaction, applications of speech processing, and finally pointers to literature, tools and databases for carrying out research in speech processing area.
About the Speaker: S. R. Mahadeva Prasanna was born in Karnataka, India in 1971. He received the BE degree in Electronics Engineering from Sri Siddartha Institute of  Technology, Tumkur, Bangalore University, India in 1994 and the MTech degree in Industrial Electronics from National Institute of Technlogy, Surathkal, India in 1997. He received the PhD Degree in Computer Science and Engineering from Indian Institute of Technology (IIT) Madras, Chennai, India, in 2004. Since August 2004 he is an Assistant Professor at Indian Institute of Technology (IIT) Guwahati, Assam, India. His research interests are in speech, audio, image, video and biomedical signal processing. His research interests also include application of pattern recognition and AI tools in the above mentioned fields. He has about 40 research papers to his credit, which are published in refereed national and international conferences and journals.
T4
Title: Beyond CMOS:  Nano and Quantum Electronics

Speaker: D. Mukhopadhyay, Jadavpur University
Abstract of the Tutorial: Physics and technology of nanoelectronic devices, resonant tunneling, single electron transistors, carbon nanotubes, molecular electronics, spintronic and superconducting devices; logic and memory applications, modeling.
Over the past four decades VLSI circuits using CMOS technology reproduced Moore's law quite well. However, it is anticipated that CMOS VLSI circuits will not offer the same advantages as of today with continuous downsizing. New technologies are therefore introduced and scaling of CMOS devices and process technology is projected to continue up to 7 nm channel length by 2020. The industry and academia are also intensifying research to invent fundamentally new approaches to information and signal processing. Although still at a primitive stage, these novel concepts, new devices based on them and the gate, logic and memory operations have shown promise for viable alternative to CMOS technology and functionalities. The present tutorial attempts to introduce the concepts and devices and create an awareness of the applications amongst young educators, researchers and industry people.

The devices may be grouped basically into three classes, namely, 

1) Semiconductor based quantum nanoelectronic devices, 

2) Carbon nanotube (CNT) devices,

3) Molecular and bioelectronic devices. 

At least one dimension of the active layers in these is in the nanometer range, hence the name nanoelectronic devices. The electronic (molecular) energy levels, band structure in the systems, transport of carriers and change of logic states in the devices; all are governed by quantum mechanical principles. The emerging logic devices may be listed as 

1) Low-Dimensional structures: both CNT FET and Quantum Wire FET, 

2) Resonant Tunneling Devices, 

3) Single Electron Transistors, 

4) Molecular Electronic Systems, 

5) Quantum Cellular Automata: electronic and molecular, 

7) Spin FET and Spin Valve Transistors,

8) Rapid Flux Single Quantum (RFSQ).

In the proposed tutorial, the basic of the devices will be presented avoiding, as much as possible, the rigor of Quantum Mechanics. Methods of growing the structures will also be taken up. The logic, memory and other functionalities will be discussed. The switching time, power consumption and other performance metrics will be presented along with a comparison with standard CMOS devices. Moreover modeling issues of some devices, e.g., SPICE simulation of SETs, CNT FETs and RT devices will also be discussed.
About the Speaker: D. Mukhopadhyay obtained his M.Tech and Ph.D. degrees from the Institute of Radiophysics and Electronics, University of Calcutta. He joined the Dept. of Electronics and Telecommunication Engineering, Jadavpur University, as a Lecturer in 1969. During the period from 1975 to 1977, he had been an Assistant Professor in the Dept. of Electrical Engineering, Indian Institute of Technology, Madras, where he worked on a Ministry of Defense project for fabricating high-power, high-frequency p-i-n diodes used as switching elements in high-resolution phased-array radar systems. He re-joined Jadavpur University in 1977 where he became a Professor in 1983.
T5
Title: Data Mining for Bioinformatics: Past, present and future challenges.
Speaker: Sumeet Dua, Louisiana Tech University
Abstract of the Tutorial: Biology has become an increasingly data-driven science. In the recent years, research in computational biology and molecular medicine has accumulated enormous amounts of data. This includes genomic sequences gathered by the Human Genome Project, gene expression data from microarray experiments and protein identification and quantification data from highthroughput proteomics experiments. This rate of accumulation of data has far exceeded our capacity to analyze this data for novel and significant knowledge embedded in it using non-automated means. This has led to the evolution of a new-fangled area of multi-disciplinary research, termed Bioinformatics, defined as the science of storing, extracting, organizing, analyzing, interpreting and utilizing information from biological sequences and molecules.
Data Mining or Knowledge discovery in databases is defined as the process of extraction of interesting (non-trivial, implicit, previously unknown and potentially useful) information or patterns from large (such as biological) datasets. This type of discovery science involves development of algorithms for the (semi-)automated unsupervised acquisition of knowledge from large datasets, and has already led itself in generation of data supported hypothesis for several important and challenging problems in Bioinformatics. While the data for knowledge discovery in Bioinformatics originates from protein, DNA sequence and genomic data, related data such as annotations, mutant information and physico-chemical characteristics are often added as well for fast and accurate Bioinformatics system development and support.

The rate and enormity of data generated and recorded in Bioinformatics is staggering. The genomic information available at the National Center for Biotechnology Information (NCBI) currently doubles every 14 months1. Industry analysts forecast that the information for genomic information and its technology will reach an annual $4 billion by 2007. There are approximately 350 molecular biology database listed till date which includes gene identification, gene expression, genetic and physical maps, sequence repositories, analysis of comparative genomics, protein sequencing and structure, protein motif, RNA sequence and functional genomics. Most of these databases are growing at exponential rates resulting in an undesired gap between the collection of data and the knowledge discovered from it. Knowledge Discovery methodologies are needed to analyze, index, represent, model, process, mine and search these 1 Source: National Center for Biotechnology Information (NCBI) large Bioinformatics databases. The need is already extensive and will continue to grow.

The challenge in Bioinformatics is not only in the rate and extent of the data collected, but also in the processing power. The ab initio folding of single small proteins takes six months on a computer rated at one petaflop (1000 trillion floating-point operations per second). Steady growth in processing power and storage will continue, probably at a higher rate, but continued development of efficient, fast and robust algorithms for unsupervised knowledge discovery in Bioinformatics will augment this growth to lead us to significant research outcomes. These research findings with eventually help us better understand the information that is encoded, transmitted and utilized in the intricate organization of the complex biological systems. It is not difficult to imagine that the demand is high for professionals with a background in Bioinformatics and is expected to grow exponentially in coming years. Training in Bioinformatics requires a strongly integrated program of interdisciplinary research activities, which employ state-of-the-art algorithms and methods on biologically relevant data. 
The tutorial will present, in an amalgamated format, data mining methods as applied to Bioinformatics applications. Attendees in this area will be will be presented with algorithmic design principles which give rise to bioinformatics techniques as a means of understanding and developing current and future analytical approaches. The tutorial will be concentrated in the following key disciplines:

1. Data Mining: Technology and Applications

2. Mining Gene Expression Data for Physiological Discovery

3. Challenges and Solutions in Protein Data Mining

4. Emerging Scientific and Educational Opportunities in Data Mining for Bioinformatics.
About the Speaker: Sumeet Dua, Ph.D., is an Assistant Professor of Computer Science and Upchurch Endowed Professor at the College of Engineering and Science, Louisiana Tech University. He is also the Coordinator of Information Technology Research there.
He directs the Data Mining Research Laboratory (http://dmrl.latech.edu) and an Adjunct Assistant Professor of Research, School of Medicine at Louisiana State University Health Sciences Center, New Orleans, LA. More details about him could be obtained from his personal website http://www.latech.edu/~sdua.
T6
Title: Gabor Filters in Image Processing
Speaker: A. G. Ramakrishnan and P. B. Pati, IISc, Bangalore.
Abstract of the Tutorial: Gabor formulated a function for both as well as spectral analysis of music signals in 1947. Ever since these functions, called after him as Gabor functions, have extensively been used for signal analysis. These functions, in their 2D form, are used for various kinds of image analysis applications. They are used for texture segmentation, face detection and recognition, text detection and localization in document images, script identification in multi-script scenarios etc. The advantages of Gabor filters over other features are many of which (i) that they simulate the human visual system, (ii) that they are direction dependent, (iii) that they are both localizable in space and frequency, (iv) they meet the equality criteria in the uncertainty principle, are some worth mentioning.
The present tutorial would deal with introduction to the various properties of Gabor filters, various applications, in brief, for image analysis algorithms. We would also give an application specific introduction to extraction of text from complex images and script identification in multiscript scenarios.
About the Speaker: A. G. Ramakrishnan is an Associate professor with the Department of Electrical Engineering at Indian Institute of Science, Bangalore. He holds a PhD from IIT Madras. He has been teaching subjects like Digital Image processing, Computer vision, Biomedical Signal processing and Biometrics at IISc, Bangalore. He has guided both Masters and Ph.D. students in areas related to biomedical signal processing, image processing, pattern recognition and speech processing. He has a rich experience of industry interaction. He is a fore-runner in development of language technologies for various Indian languages in the field of OCR and speech synthesis. He is a Member of the Working Groups on Character Recognition and Speech Technology of the Linguistic Data Consortium on Indian Languages.
Peeta Basa Pati is currently pursuing his doctoral studies at the Department of Electrical Engineering, Indian Institute of Science, Bangalore, India. He did his Bachelor in Engineering (EE) from REC-Rourkela and MS (EE) from Indian Institute of Science, Bangalore. He is a Microsoft fellow since year 2005. His research interests include document analysis, script identification in multi-script scenarios, OCR for Indian scripts.
