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Message from the General Chairman

   The field of e-business, e-education, and e-science in general is fast growing, and up to now it has been noticed that there is a large body of unpublished knowledge that needs an appropriate forum for its presentation. This was the main rationale behind the idea to organize the SSCCII international conference series.

   Authors have been invited from the following three groups: the most referenced computer scientists; the VIPs from important high-tech companies, and the young talents from a list prepared specifically for these conferences. The response, in spite of the many difficulties on the current international scenario, has been more than extraordinary, and justifies the efforts done. Rejection rate of 48% was partially dictated by the size of Santa Caterina Hotel capacity, and is expected to increase in future.

   We would like to sincerely thank everyone who made a contribution to this conference and in particular the authors and the keynote speakers for their time and expertise. A sign of appreciation goes also to all the people who worked hard for making this conference a success: Ivana Vujovic (General Manager), Ivan Toskov, Mirjana Labus, Ana Novkovic (Conference Management), Nenad Korolija (Web), Aleksandra Kovacevic, Aleksandar Stojanovski, Clare Atkins, Milos Cvetanovic, Dusan Zecevic, Helene Roberts, Henry Lieberman, Dejan Stojnic, Ivan Djordjevic, Bratislav Milic, Voislav Galic, Cathy Creath, Laslo Kraus, Marija Topovic, Mario Gomez Martinez, Ivan Markovic, Milos Kovacevic, Mirjana Labus, Philip Werner, Ralf Takors, Sanida Omerovic, Tatjana Petrovic, Zaharije Radivojevic, and Sasa Rudan.

   Welcome to the SSCCII-2004 conference. We hope you will all enjoy the event as much as we have enjoyed in contributing to its preparation.

Veljko Milutinovic, General Chairman

SSCCII-2004
Amalfi, Italy – Jan 29 – Feb 1, 2004
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Non-Contact Profile Measurements Using Linear Fringe Patterns

Sami Al-Hamdan and Husam Hamad

This paper presents a new intensity-based technique for measuring the profile of objects using linear fringe patterns. A fringe pattern that has a saw-tooth light intensity function is used. The optical setup is similar to other techniques where a fringe pattern is projected with a relatively small inclination on the object under measurement and the reflected image is collected by a CCD camera located at right angles with the object surface. Relative height variations are then computed for each horizontal line of the reflected image based on constants that are functions of the angle of inclination of the projected fringe pattern and the slope of the light intensity function of the saw-tooth projected fringes. The proposed method is not computationally intensive, thus making real time realization on ‘simple’ computer systems feasible. The paper discusses several practical aspects of problems that affect the accuracy of the method and proposes some solutions.

Network Protocol – Computer Communications

Timothy Kwadwo Asiedu
These protocols are nothing but a set of strict rules for the exchange of Information. For example when you are involved in a telephone call, there is a protocol in use, otherwise the actual call would be in a jumble with both parties talking at once or not at all. Protocols are the software that enables the exchange of information among computers. Common network protocols include the following: TCP/IP: This suite of networking protocols provides communication across interconnected networks. TCP/IP is the required for Internet communications. NWLink IPX/SPX compatible Transport. For many sites, this is the standard network protocols. It supports routing, and it can support Netware client  - server applications, where Netware - aware, sockets-based applications communicate with IPX/SPX sockets based applications. Choose this option if your computer is connected to or communicate with a Netware network. NetBEUI: This protocol is usually used in small, department size, local area net 1 to 200 clients. It can use Token Ring source routing as its only method of routing. Choose this option if your network uses NetBEUI as a transport protocol. Within DHL where I used to work, we used TCP/IP as the protocol (rather suite of protocols), which was used on LANs. You may find other protocols used on LANs, such as Novell Netware or IPX, but these are not supported either regionally or globally by DHL. Normally WANs work at slower speeds than other network technologies such as LANs or MANs but over greater distances. A typically WAN will run at speeds of 9.6 kbps to 45 Mbps. Historically WAN used the X.25 protocol, which did a lot of error checking. There are new network protocols emerging such as frame relay, which does away with much of the error checking as they assume that the underlying physical network is more error free.
Semiconductor Industry: A Technology Business in Transition 

Bijan Davari

In this paper the key phenomena affecting the semiconductor industry will be discussed, and their impact on the semiconductor business as well as the technology direction and roadmap will be examined.

Services for Knowledge Discovery in Databases

Claudia Diamantini, Maurizio Panti, and Domenico Potena
Knowledge Discovery in Databases (KDD) is a highly complex process where a lot of data manipulation tools with different characteristics can, and in fact have to, be used together in an interactive and iterative fashion, to reach the goal of previously unknown, potentially useful information extraction. In this paper we analyze the major sources of complexity, pointing out the necessity to give support to the user in many different ways and at very different levels of granularity, from the use of a single tool, to the management of a whole KDD project. Unfortunately, currently available systems lack to support the users in at least some of these features. We then propose a solution based on the Service Oriented Computing paradigm, arguing that the advantages of this paradigm, namely openness, modularity, reusability and transparency, as well as ubiquity, can help in the design of an effective support system for Knowledge Discovery in Databases.

Uncertainty for Programming Languages
J. Ulisses Ferreira Jr.
Uncertainty is a research topic which is well known to AI community. This paper adapts an uncertainty model to programming languages for internets describing the operational semantics of the present model.

Using the Internet to Examine Student Study Patterns

J. E. Finck and P. M. Kotas
Central Michigan University has utilized the Internet as a tool to distribute and grade homework in introductory physics classes required for students in engineering and life science programs.  Students received individualized assignments, and instant feedback was provided when answers were submitted. Homework activity was automatically logged.  These log files were examined to determine when students worked on their assignments.  Additional information about the students and their habits were obtained through surveys and institutional data.  An analysis of these data indicates a significant relationship exists between study behavior and achievement, and suggests that females outperform males in this Internet-based environment.
Learning Objects: Closing the Gap Between the Technical and the Academic

Sebastian Foti
Technology provides ideal methods for storing and retrieving learning objects, and it is easy to see the value in a large library of educational materials available to a wide audience.  Consequently, for the past several years, many groups and individuals have spent time developing standards to make such a library a reality.  What is more difficult to conceptualize is how to operationalize the idea.  In other words, how will the average teacher, curriculum specialist, or knowledge engineer use such a system, and how will the problems of contextualization, granularity, and scope be addressed.  The focus of this paper, and the corresponding presentation, is on the implementation of a Learning Objects Library, and how an electronic learning environment developed specifically to employ a variety of learning objects may assist in that implementation.

Colour Communications in Telemedicine

Xiaohong W. Gao

To provide health care and medical practice remotely over the network, colour plays a very important part in producing reality situations. However, most currently telemedicine care systems do not provide accurate colour information that sometimes is key information in making diagnosis. This paper reviews the necessary procedures to achieve colour fidelity for telemedicone and deals with colour transmission from one monitor to another, part of the problems on colour reproduction in telemedicine. It presents the evaluation results on Spyder with OptiCAL colour management system from PANTONE ColorVision Inc. Two LCD monitors are applied. One is with 15” monitor running Windows 98 operating system, the other with 17” monitor runing Windows XP system. Initial measurement and visual matching results show that both measurement and visual matching results are different for the primary colours including red, green, blue, white and black across two monitors. Some recommendations are given in order to improve the visual matching of colours across the monitors.
An Advanced IT-tool for Optimal Operation of Hydro Power Systems
Terje Gjengedal
The paper describes the use of an ad-vanced optimization tool for short term scheduling of hydro power systems. The tool takes into account mixed-integer formulation and hence, start-up costs for the start-up of units can be accounted for. The goal has been to quantify the improvements in cost reduction by using such a tool, and to see how this will influence upon the daily production planning. The analyses are made from a post-spot-view, meaning that the spot mar-ket has been cleared and the selling and buying volumes for the next day are given. The problem formulation will then be to cover the load obligations for the next day, given a cost minimizing objective, all relevant con-straints taken into account. The analyses show a potential for significant cost re-duction. This cost reduction is mainly due to improved total efficiency, and a more optimal dispatch and a re-duction in start and stop costs.

Towards a Systematic Modeling of Component Based Software Architectures
Lars Jakobsson and Remigijus Gustas

Modeling techniques have been a major part of software development for quite some time now, and it is a constantly evolving part of research in this area. The development of new modeling techniques or the extension of existing modeling techniques to improve the software product developed is an important part of the maturation of the software development community. Various UML extensions have been made by others to better accommodate the use of software components in projects where UML is the technique used for modeling the emerging software. This paper will focus on integrating Enterprise modeling with object oriented thinking for graphical definition of component based software architectures. Bridging software specifications of two different approaches results in strengthening of both disciplines and facilitates bridging the gap between various types of actors that are involved in system requirement- and design engineering such as business process owners, system analysts, software designers and programmers.

Digital Cities and the Challenges for a Knowledge-Based View of the Territory: Evidence from Portugal
José L. Moutinho and Manuel Heitor
The development of case studies in selected Portuguese cities and regions which have been engaged in “digital city” projects is considered in this paper in a way to discuss main challenges, and opportunities, for mobilizing the information society in Europe, with emphasis for the conditions affecting less favourable zones. It is argued that value-based networks have the potential to make both public administration and markets more effective, which helps promoting learning trajectories for the inclusive development of society, but require effective infrastructures, incentives and adequate institutional frameworks. The analysis builds on the concept of social capital, as a relational infrastructure for collective action, but the main contribution of the paper is presented in terms of a knowledge-based view of the territory to foster institutionally organized metropolitan systems of innovation and competence building. Existing literature on this subject often focus in technological innovations as the main, if not the only driver of social transformation. As the new information and communication technologies become embedded in daily life, mobilization and the capacity of absorption and diffusion of those technologies seems to be critical to the development of the Information Society. It is argued that communities of practice can facilitate both mobilization and diffusion and foster competence building. Competence building is considered in terms of a dynamic and broad social and economic context associated with digital networks and the analysis suggest the need for continuous public support and monitoring, as well as for the promotion of knowledge integrated communities as drivers of larger communities of users. The knowledge-based view of the territory provides a new layer of analysis to understand the co-evolution of information and communication technologies and the production of urban and rural electronic spaces and places on a regional level.

Virtual Museum Objects
John Hiller and Jesse Jin
Digitisation of museum works proceeds apace and many major galleries / museums have images of their works available on the Web.

What is less developed is description of works and strategies for their use.

The ‘real museum’ can only display a small fraction of its collection and adjacency limits themes to explore.  The virtual museum is not so constrained.  Further, inclusion of detail about the artist, the circumstances of a work’s commissioning, proximate display of related works, are all possible. Linking of areas, eg. fashion and painting, is on offer.  In many ways the multimodal object of the virtual museum is richer than the original work;  the scope of its use is correspondingly greater.

Achieving this potential needs fulsome description, ability to associate, a value-based retrieval language, and differential development of the objects and the virtual tours.

The paper develops the issues with examples.  The ‘virtual tour’ receives much attention.

Supporting Online Communities: The Untethered Approach
Virgil Bourassa and Fred B. Holt
The pressure for online interaction is growing. From multiplayer games to collaborative work to distance learning, people are looking for synchronous interaction over the Internet. There is currently a mismatch between the structure of these online communities and the infrastructure that supports them. Ad-hoc communities of peers are supported by centralized server farms. This mismatch is costly. Not only are the server farms expensive, but they introduce arti_cial limits on the communities. The servers constrain how many people can interact at one time. Often, people with slower connections are prohibited from participating. The server is a bottleneck and a single point of failure. Moreover these server farms limit the market for online communities. The costs of the server farms must somehow be passed onto the end users. Typically this is either through a higher initial price for the software or through subscriptions. As these online opportunities proliferate, people will have to choose which subscriptions they will continue to pay. A new generation of Internet communication tools frees  these online communities from the server farm. All the server-imposed limitations are removed. With these new tools, online communities will grow in ways that were impractical if not unimaginable until now.

Implementation of Bioinformatics in Metabolic Engineering
Manoj Kumar Kashyap, Amit Kaushik, Anjana Kashyap, Richa Kaushik, Pratibha Bajwa, Nand Kumar Singh, and Natalia Emelianenko

 In a broad sense, metabolic engineering (ME) can be defined as the design of biochemical reaction networks to accomplish a certain objective .The Objective of ME is usually either to increase the rate of a desired product or to reduce the rate of undesired side-products or to decompose the toxic or undesired substances .ME typically involves the redirection of cellular activities by the rearrangement of the enzymatic, transport and regulatory functions of the cell through the use of recombinant DNA and other techniques. ME is not overlaps with the related terms such as physiological pathway & cellular engineering, in vitro evolution, direct evolution and molecular breeding .To dissect the metabolic pathways at the molecular level, there must be the engagement between bioinformatics and ME to implement the computer based techniques like NMR, X-ray crystallography, DNA microarray, High throughput screening and Real Time-PCR (RT-PCR). The purpose of the present review is to describe about the basics of ME and the involvement of bioinformatics in advancement of knowledge of ME.

Complete Mobile Email Management
K.K Tan and H.L Goh

In the recent years, there has been much excitement in the field of wireless technology. Wearable wireless product for example mobile phone had become a part of life. This immense commercial potential it possesses had spurred a lot of research and product innovation. However, the development in the hardware devices is severely lacking behind the software demand. This could be due to the restriction impose by real world physic law. The processing speed and the storage space of the hand-help mobile devices have become a great barrier to the development of complex mobile devices software.In this paper, we proposed a short term immediate solution to the limitation of the processing speed and the storage space of the hand-help mobile devices. A comprehensive architecture had been devised to link the mobile devices with the desktop PC. This will allow the mobile devices to harness the fast processing power of the PC. Based on the architecture, three applications using the mobile phone were developed. The first one, as mentioned is an application that allows the user using mobile phone control their email service and to send files from PC as an email attachment, its implementation will be discussed in this paper .The second application allows the user to control the Microsoft PowerPoint. In future work, we will develop application that will control Excel and Words. The third application is to screen capture the PC and send the resultant image to the mobile phone.

 

A Third Generation Physics Tutorial
Lara-Rosano, F., Gamboa-Rodríguez, F., Pérez-Silva, J.L., Barojas J., Miranda, A., Cabiedes, F., Viniegra, A., Juárez, R., Eslava, A. L., and Mondragón, J. M.

In this work we present the development of a Physics Tutorial that might be considered as part of a new generation of educational software, as it integrates techniques and materials that seek to make students reflect not only on their own knowledge and ideas, but also on their developed and used strategies to solve problems. The architecture of the system, the methodology followed, and the obtained results are presented.

The Challenges Facing Taiwans Universities with regard to the Internet Requirements

Hui-Chao Lin
Internet education is so hot and popular around the world.  However, it may be not appropriate for some Taiwan’s higher education institutions.  The purpose of this paper is to identify the challenges for Internet education in Taiwan’s universities for introducing e-learning and to analyze statutes from nation educational policy concerning Internet courses in higher education.  The desires of students and faculty members should be considered as the future institutional strategies.  Thus, we also discuss the results of surveys regarding Internet courses from both students and faculty members at a particular institute.

 
Building Ambient Intelligence into a Ubiquitous Computing Management System
Julie A. McCann, Peter Kristofferson, and Eduardo Alonso

The ANS is a ubiquitous computing management tool, designed to mimic the Autonomic Nervous System of living creatures. Its job is to manage an intelligent distributed environment for e-medicine applications. The homes’ computing power consists of many computing units of varying capacities (e.g. sensors). To seamlessly plug/unplug units into the environment requires that the system have a high degree of adaptability and reconfigurability since users cannot perform systems management. This paper describes the ANS and how the idea of Intelligent Modelling can aid self-optimisation of the system structure required to drive such an ambient system.

 

Information Infrastructure for Addressing Sustainability Issues

Yuji Naka, Atsushi Aoyama and Rafael Batres
The sustainability issues have become crucial in the world and many different aspects of artifact recycling problems have been addressed in terms of environmental impact, consumption of natural resources and energy as well as cost. We believe that an information infrastructure that offers advanced information services to industry, research, and educational institutions is the key to  provide more effective solutions to problems that affect not one but many actors. Some of these services may include software facilities that enable distributed teams to simulate artifact design alternatives, evaluate in terms of environmental impact,   plan its recycling systems and operate them. As artifact-recycling systems involve many different industrial sectors, one enterprise cannot provide such an information infrastructure. This paper describes a engineering support system  named GPLS (Green Production & Logistics Simulator) as the basis of this information infrastructure, which enables one enterprise to design and operate recycling systems in cooperation with others enterprises.

Performance Improvement of Sequential Access to IP-Storage using IP-SAN analysis tools
Masato Oguchi, Saneyasu Yamaguchi, and Masaru Kitsuregawa

In temrs of the storage consolidation of the cluster computing systems, Storage Area Network (SAN) plays a significant role. Although SAN has already become an important tool in the business field, the current generation SAN based on Fibre Channel (FC) has some defects, such that it is considerably expensive, the number of FC engineers is small, and so on. The next generation SAN based on IP is expected to remedy those defects. iSCSI is a hopeful standard of IP-SAN. iSCSI has a structure consisting of multiple layer protocols. The typical configuration of protocols to realize the system is; SCSI over iSCSI over TCP/IP over Ethernet. Thus, in order to improve the performance, it is inevitable to analyze the complicated behavior of each layer precisely. In this paper, performance improvement of sequential access to IP-storage is achieved under some conditions, using IP-SAN analysis tools.

Technological Innovations for E-Government Success

Les Pang

The United States Government is transforming to what President Bush calls "a citizen-centered, results-oriented, and market-based government."  This paper explores technological innovations that can successfully support e-government strategies through leveraging the Internet and other means.  Innovations that are examined include the extensible markup language (XML), semantic web/agent technology, Web Services, wireless technologies, digital convergence, web portals, public key infrastructure, virtual private networks, electronic payment systems, smart cards, geographic information systems, radio frequency identification (RFID) tags, electronic voting technologies, data mining, and natural language and speech recognition systems. 

Visual Images and Audio/Video Broadband Streaming in a University Library with External Partners: The Philadelphia Dance Collection at Temple – A Collaborative Model for Interdisciplinary Digital Research
Maureen Pastine and Mary Edsall

The goal is to demonstrate preparation and development of a collaborative dance collection to serve as a model for interdisciplinary igital research in higher education and other xternal communities.                           The focus of this paper is on how the Philadelphia Dance Collection at emple, Special Collections Department, Temple University Libraries can serve as an exemplary international model for developing and using research archives for collaborative digital projects – through electronic scanning and indexing of manuscripts, visual images, and audio/video  broad streaming.  

Fundamental Elements of a Software Design and Construction Theory: Informons and Holons
Alonso-Amo, F., López, G., Pazos, J., Rodríguez-Patón, A., Silva, A., and Soriano, J.

From their very beginnings, computer science (CS), generally, and software engineering and knowledge engineering, in particular, followed the path of "new experimentalism": experiments are self-contained and have no need of an underlying theory. This has meant that CS has no accepted theory. However, all the great scientific theories combine theory and experimentation. Consequently, if CS is to achieve the status of a mature science, it should be furnished with a theory. In this paper, we propose a theory based on two principles widely demonstrated in CS and knowledge management practice and whose basic elements are: the holon, as a unit of action, and the informon, as a unit of information.

WTO, World Governance, and the Problem of Chaotic Disequilibrium
Roger W. Clark and George C. Philippatos
The formal establishment of the World Trade Organization (WTO) in 1995 has motivated globalization enthusiasts to search for ways to codify rules of governance of the participating countries and institutions.  The efforts to create rules of World Governance can be illustrated by elements in a chaotic system.  These elements may be likened to individual units in social space.  Each individual unit is influenced both by the surrounding units (i) and by factors in its immediate environment (е).  The presence of self-reinforcing (feedback) behavior ensures reverse causality whereby the individual unit influences its environment, which in turn, influences the individual unit.  In this system, the total number of inputs equals the total number of elements in the system (i+ е) = N.  In a binary system of this magnitude, where N is a large number like the WTO membership, chaos is expected to result. When N ≤ 2, an ordered system emerges, because the elements have low connectivity to inputs.  In this latter case, minimal perturbations have little impact on the system, which returns to its original attractors in short order.  This “homeostatic” characteristic is, as S. Kaufman argues, a property of all life.  The main reason for this is that the paucity of inputs creates a “frozen core” within the system that is impervious to change.  Any expected behavioral changes must remain small.  (Unfortunately, the “homeostatic property” benefits do not bode well for the aspirations of WTO promoters.)  If there is such homeostasis among nations (or groups of nations) major perturbations may have to be introduced to effect any permanent change.  These perturbations may take the form of a large influx or drain of capital, or perhaps a military conflict. Similarly, in a system with “high connectivity” order can also emerge if there exist biased “Boolean Switching Rules.”  When the degree of bias approaches a critical value, the elements in the system will begin to crystallize into the “frozen core” state outlined above under the “homeostatic property.”  The order that emerges from the chaotic system is caused by chaotic attractors.  The current movement to worldwide economic order represents the introduction of specific “point attractors” to bring the WTO nations into global equilibrium.  Unfortunately, these attractors are being introduced from the “top-down” by the wealthiest nations of the world.  Hence, despite the presence of such “point attractors” as the IMF, the World Bank (IBRD) and the WTO into local systems, the top-down approach also has the effect of incorporating strange attractors from the local systems. Our paper discusses the adaptive complexity of creating world governance to sustain the existence of WTO.  The paper utilizes the methodologies of “adaptive complex systems” and “evolutionary economics” to support its arguments about the complexity of creating the world governance framework necessary for the long-term viability of WTO.  Clinical studies of specific regions and nations are also highlighted.

Technology and Attitudes: An Exploratory Study

Alliza Racelis

Given the rapid pace with which globalization is taking place and information technology is being harnessed, it would be of interest to investigate the human condition as it has come to be affected by the flurry of the adoption of advanced means of communication and technology.  Since our culture is heavily imbued with and steeped in advanced means of information and communications technology, it would be worthwhile investigating concretely the effects on attitudes and values of frequent use of technological gadgets.  That is to say, it would be of interest to collect empirical evidence for and inspect the following research question: What is the Relationship between Technology and Persons’ Attitudes and Values?  Based on the analysis of the results of a questionnaire survey among a group of business students in the Philippines, it has been found that there seems to exist some relationship between technology and the following attitudes or values: Tact, Effectiveness, Competence, Assertiveness, and Politeness. This study will greatly benefit both those in the study of human behavior and those studying technology as such.  It can, however, be extended by doing inter-temporal comparisons or through inter-group comparisons; inclusion of other attitudes or values; inclusion, in the regression equation, of other variables that impact attitudes or values.

Fuzzy Controllers Modeling Algorithms and Criteria for Performance Comparison

Jean J. Saade
Most of the recent research in the area of modeling intelligent, fuzzy-logic-based controllers has been centered on the development of automatic data-driven algorithms. This development, in turn, has been done through the employment of Takagi-Sugeno type controllers and the minimization of the error resulting from the approximation of available expert data. Hence, performance testing of these algorithms has almost relied on the sole use of data approximation error applied to non-linear functions and/or control applications. This study introduces practical performance criteria for the purpose of establishing meaningful testing and preferences between these algorithms. These criteria, which are based on the fact that expert data are practically noisy and incomplete, are then applied to a non-linear function and robot navigation. Ultimately, performance comparison is obtained between a new design algorithm, introduced by the author, for Mamdani-type fuzzy controllers and Takagi-Sugeno models as they relate to neuro-fuzzy, clustering and other approaches.  Several advantages of the design algorithm over the neuro-fuzzy approaches are brought out and they are the results of the fact that the new algorithm considers Mamdani-type, fully linguistic fuzzy controllers and employs a learning procedure that is tolerant to imprecision.     

 

A Buffer Management System for TCP with Fuzzy Control over the ATM-GFR Service

Sar Sardy, Rendy Munadi, and Dadang Gunawan

This paper discuss a method for buffer management control to implement the ATM Guaranteed Frame Rate (ATM-GFR) services based on fuzzy logic, which is called Fuzzy Fair Buffer Allocation  (FFBA). The simulation on some input parameters such as the rest of buffer size, and the amount of sending cells indicates that the FFBA can allow the Minimum Cell Rate (MCR), if the buffer size is changed. The total throughput of the system using the FFBA method can be achieved about 10% (in average) higher than the conventional method.

Design of High Speed Wireless Services: cdma2000® 1xEVDV Systems

Sandip Sarkar and Vlad Sorokine

Wireless communications have grown from the need to supply voice only services to the demand of more data intensive applications like video, email, browsing etc. cdma2000 ® [1] is a standard for the third generation cellular phones currently being deployed in the US, Korea, India etc. that strives to meet these demands. In its initial stages, cdma2000 ® offered better voice quality and capacity, along with enhanced data services [2]. The latest revisions of the standard provide for much higher data throughput by optimizing the system for data calls. This paper addresses the design that lead to this improvement.

Object Store Based SAN File Systems
J. Satran and A. Teperman
SAN file systems today allow clients direct access to block devices for data storage and retrieval without going through a server. This however poses new challenges to file system designers such as security, scalability and manage-ment.The newly developed Object Stores (ObS) [5] [6] [9] enable applications to create and delete objects and to write and read byte ranges to/from objects. ObS provide space anagement abstraction, late binding, security, safe writes and other capabilities. Building a SAN file system using ObS as storage devices alleviates the challenges mentioned above. In this article we briefly detail these challenges and describe how ObS help in solving them. We then describe zFS, a scalable distributed file system which uses ObS.

Modern Learning Environments, E-Learning, and Mobility
Seppo Sirkemaa

Today the role of information technology is increasingly important in education. Technology allows access to information anytime and anywhere, even with mobile terminal devices. New emerging concepts like e-Learning and m-Learning highlight the importance of technology and mobility in learning. Creating a modern learning environment is a challenge, it is far more than placing course material into the web. Especially in m-Learning there is a need to adapt to the requirements of mobile environment. For example, bandwidth limitations impact the material that can be accessed with portable terminal devices. In addition, changes are needed in both pedagogical methods and students attitudes towards learning – but already now modern learning environments can empower the learning experience.

Economic Opportunities Exist to Solve Global Ecological Problems Regionally

Joseph Siry

In response to an unparalleled global peril, the European Union (EU) has adopted a carbon trading system among member nations. This commodification of carbon pollution credits has the potential to convert a noxious waste, or economic externality, into a fungible asset. Carbon pollution, which alters the thermal capacity of the air to retain infrared radiation, is currently treated as a waste with no costs attached. Yet there are opportunities with new institutions based upon scientific knowledge, technical virtuosity and emerging commercial means to avert costly ecological problems of air and water pollution, the loss of biological diversity and ecosystem services.

 

Impact of Semantic Web on Bioinformatics

Hiten Vyas and Ron Summers

The paper will present current research work that sees the marriage of internet communication technologies that provide semantic links to context and the application of large, complex, distributed databases to bioinformatics. Crucial to this effort is the recognition of novel metadata standards for bioinformatics that will allow their seamless integration into the semantic web. These standards include data exchange and storage as well as information representation and visualisation. Using the interdisciplinary approaches described will thus provide a semantic web solution for the bioinformatics discipline.

Teradactyl: An Easy-to-Use Supercomputer
Augustus K. Uht

Since Ada Lovelace, using supercomputers has been much harder than building them. Compilers can only occasionally automatically parallelize interesting programs. Researchers spend years developing efficient code. We propose to turn the supercomputing norm on its head: we won't use software to adapt to hardware idiosyncrasies, instead we'll make software easy with sophisticated hands-off supercomputers. We want to let scientists concentrate on science, instead of scheduling loop iterations on parallel hardware. In this paper we propose an alternative: using our Teradactyl supercomputer architecture, based on our successful Levo processor (see http://www.jilp.org , Volume 5, August). We describe and analyze Teradactyl within.

Random Generation of Primitive Polynomials Over GF(2n)
N Vijayarangan and S Kasilingam
Primitive polynomials over GF(2 n ) are useful in the design of LFSRs for generating sequences for maximum period. In this paper, we have given a new fast algorithm to generate primitive polynomials and also testing of them up to n-bits. All generated primitive polynomials are high dense as well as random. A statistical analysis on random generation of high dense primitives is outlined.

Premises of E-Commerce Development in Lithuania

J.Banyte, R.Gatautis,and R. Virvilaite

There has been a significant change of organizations because e-commerce intensifies collaborations among multiple organizations with several complex, economic, strategic, social and conflict management issues. This new business paradigm is one where core business processes may need to be rethought and redesigned, new organizational forms and interorganizational forms may need to be developed and where the emphasis will be on collaboration rather than competition within the virtual market. The e-commerce revolution presents new challenges to Lithuanian companies. They need to design, develop and implement effective Internet marketing and e-business strategies. E-commerce in Lithuania is presently in the early stage of development. In Lithuania various aspects cause a situation — lack of knowledge, low level of computerization and Internet usage, that the e-commerce possibilities for competing in global market remain neglected. The appropriate analysis of implications for e-commerce development is very important task which solution requires theoretical grounding and research of practical possibilities.

Continuity of the Commons in Open Source Communities
Ruben van Wendel de Joode
This article focuses on the question: given that volunteers are motivated to participate and to collaborate in open source software development and that their activities are coordinated (e.g. Lakhani & Von Hippel, 2000; Markus, Manville, & Agres, 2000), what mechanisms are present to ensure the continuity of open source communities and the software? Elinor Ostrom (1990) identifies eight design principles, e.g. the presence of conflict resolution mechanisms and collective choice arrangements, that explain how individuals in communities ensure the continuity of depletable resources, like fishing grounds and grazing fields. This article provides a first discussion of the mechanisms that institutionalize these principles in open source communities.

A Project Extranet as the Key Communication Element of Virtual Project Teams
Mislav Ante Omazic and Stipica Baljkas

Globalisation, technical advancements, technological innovations, demographical movement and workspace virtualisation create a new approach to project management practice. On the other hand, project stakeholders are spread across the globe, clients want highest quality output, and project teams work on tight schedules and lean budgets. A project extranet is a new approach for resolving problems of geographic, cultural, cost and communication barriers. It is based on standard knowledge of document management but has expended through the internet as a B2B methodology. A modern project extranet is presented as a compact instrument that assures relevant information circulation without usage of complicated software in a secure environment and poses as a cost efficient form of communication. In this paper we will show potential benefits and how project extranet could help project reach its demanding goals. 

 

Robot Intelligence: Towards Machines that Understand Meanings
M. Xie, Jayakumar S. Kandhasamy and H. F. Chia

In the past fifty years, efforts in classical AI seem to be on computerizing human intelligence. Naturally, computerized human intelligence is not a proof of machine or robot intelligence because the programs underlying computerized human intelligence are still made by humans. So far, there is no computer nor robot which is creative enough to master its own language and to compose a text of its own in-tended meanings. Thus, it is time to shift our research focus from computerizing human intelligence to developing machine intelligence. A first and necessary step to-wards this goal is to make machines or robots learn, manipulate, understand and create both elementary and composite meanings encoded in a natural language such as English. Elementary and composite meanings could be acquired through both sample texts and images. Hence, we propose a learning-synthesis-analysis framework which aims at enabling a robot, or computer, to understand and convey meanings through texts and images. As a result, the first contribution of this paper is to lay out a solid foundation on which interdisciplinary research could effectively progress toward the development of machines or robots that understand meanings through texts and images. The second contribution of this paper is to demonstrate the link which bridges the gap between meanings and motion-centric actions. The existence of such a link gives a strong evidence on the possibility of developing autonomous machines or robots which could act according to conversational instructions (i.e. meanings) instead of man-made computer programs.

Case-Studies In Rural Wi-Fi: A Strategic Assessment Of The Applications, 
Connectivity Models, And Broader Regulatory Issues

Sal Yazbeck
There is a gulf between the information-connected and unconnected people in advanced and emerging economies - often referred to as the digital divide. This rift is projected to broaden further as developed nations continue to outpace their emerging counterparts by enabling more communities with Internet connectivity. As well, access technologies used to-date in emerging economies continue to be highly expensive, do not support multimedia-type services in some cases, and are contributing partly to the slow uptake in Internet access. This paper addresses Wi-Fi technology as a lower-cost wireless broadband solution for rural deployment in lesser developed nations including several variables as applications; connectivity models; business cases and strategy; and a broader perspective on regulatory reform matters. 

Using Technology To Conduct Academic Research in Education
Dianne Avery B. Wright
The protection of data travelling through wireless nets is one of the biggest problems requiring solution before these technologies can be considered totally trustworthy. Studies to determine the security of the protocols used at present (WEP, 802. 11X) show that they continue to have too many weak points. It is therefore fundamental to find security measures, which will give a very high percentage of reliability in these transmissions. We concentrate on the study of Ad-hoc nets, formed by a group of mobile nodes performing in a totally autonomous way.

Secure Credit Card Transactions by using Internet and Mobile Telephony
Frédéric Patricelli
The paper presents a proposal for a new service allowing any mobile telephone user to run secure credit card transactions on the Internet without needs of getting, handling and paying Certificates released by Certification Authorities. The service is based on an integration between GSM and the Internet, both widely available and used. It can be easily (and even more conveniently) extended to more advanced (current and future) technologies such as GPRS and UMTS.

Challenge of Human Factor Influence for Car Safety

Mirko Novák and  Zdeněk Votruba 

Human society needs still more intensive exploitation of all kinds of transportation facilities. This need lasts already several decades and will be much more imperative in future. Mobility is one of most strict requirements for survival, besides the energy and food resources, health care and security. The requirements on transportation systems concern not only the quantitative and qualitative aspects of transportation activities, but still more also the aspects of their reliability and safety. This concerns not only the transported subjects or goods, but also the environment. The losses caused by failures of transportation activities reach even now very high level and if not limited by systematic research and preventive activity, will reach already soon quite tremendous level. However, practically all the contemporary transportation vehicles, trains, ships and planes and also all the transportation systems need for their proper operation the interaction with human beings, which drives them, control them or use them and maintain them. In spite of the fact significant progress was made in recent years as concerns the transportation systems automation, the fully automatic transportation system in use is still for-seen in the considerably far future. Analyzing the reliability and safety of transportation, one finds that the activity of human being is the weakest point. The technical reliability of almost all the transportation tools has improved quite a lot in recent years, however the human subject interacting with them has not changed too much, as concerns his/her reliability and safety of the respective necessary interaction. Therefore there is a hard necessity to improve it and the possibilities how to increase it will stay still more in the focus of our interest. In this contribution the overview of related problems is made, the challenges for further research and development in this area are discussed and the outline of the vision of with respect to human interaction reliability optimized transportation systems is presented. 

Testing Computer Forensics Tools

James R. Lyle

There is a critical need in the law enforcement community to ensure the reliability of computer forensic tools. A capability is required to ensure that forensic software tools consistently produce accurate and objective results. The goal of the Computer Forensic Tool Testing (CFTT) project at the National Institute of Standards and Technology (NIST) is to establish a methodology for testing computer forensic software tools by development of general tool specifications, test procedures, test criteria, test sets, and test hardware. The results provide the information necessary for toolmakers to improve tools, for users to make informed choices about acquiring and using computer forensics tools, and for interested parties to understand the tools capabilities. Our approach for testing computer forensic tools is based on well-recognized international methodologies for conformance testing and quality testing.

Java Programming Education Towards Programming On The Jobs Training

Kazumasa Gouda

These days, the programmer shortage is a problem, especially Java programmers, and highly skilled programmers are required. Then how high, or to what degree should the programmer be trained? The author believes that the level is the degree that the programmers can work on the jobs training (OJT). OJT, On the Jobs Training, is well-known training style that would help less skilled programmers working as if more skilled, and enables unskilled programmers start working more quickly. But in many cases, working and earning come first because of the cost for training of Off- JT (off the Jobs Training). This paper clarifies the elements of Java programming education from the viewpoint of growing up to the level of OJT-ready.

Large Scale Simulations Benchmark to Evaluate Distributed Computing System Architectures
Subhash Saini

Preliminary computations have been performed of large multi-scale simulations, which seamlessly combine molecular dynamics, quantum mechanics, and finite element calculations, to develop an empirical cum analytical model for propagation of cracks in materials. A new computational approach combining linear-scaling algorithms and multi-scale simulations will be developed on the 512 processor SGI Altix system at NAS to study realistic effects of corrosive environmental molecules on crack propagation at high temperatures and high speed, enabling in silico prediction of crack growth in extreme corrosive environment.


Advanced IPSI Research and Development in Infrastructure for E-Business on the Internet

Veljko Milutinovic, Zoran Babovic, Andrija Bosnjakovic, Milos Cvretanovic, Darko Jovic, Nenad Korolija, Laslo Kraus, Jelena Krunic, Mirjana Labus, Milos Milovanovic, Predrag Minic, Sanida Omerovic, Jovan Popovic, Zaharije Radivojevic, Ivan Toskov, Damjan Vujnovic, Ivana Vujovic

This presentation gives an overview of the most recent R+D in the field  of infrastructure for e-business on the Internet, with special emphasis on the activities of the graduate students of the School of Electrical 
Engineering, University of Belgrade. This is an overview. Details can be found in about 40 papers published recently or accepted for publication in 40 different IEEE journal papers. The total number of graduate 
students working on all R+D projects together is about 100; the list of authors includes only those working on the ongoing projects.
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TV is Dead – Long Live the WEB (SSGRR-2000)

Harold Kroto, Nobel Leaurate, University of Sussex, UK

Science, Engineering and Technology are as vital to our intellectual and cultural development  (particularly our children’s) as they are to our training to get along in the Modern World.  Some efforts to redress the problems involved in the general Public awareness and understanding of science and engineering (PAUSE) issues are being initiated via the Vega Science Trust (www.vega.org.uk), which aims to take advantage of the revolution in TV and Internet communications technology to improve matters.  The best scientists and science communicators are being recorded and the programmes are being broadcast on BBC-TV and the Internet. Furthermore School/University outreach programmes are being developed and Vega is piloting ways in which members of the Science, Engineering and Technology (SET) community can, as individuals and groups, make important contributions. Excerpts from SET programmes will be presented. These efforts present a perspective on SET which places the cultural factors in the foreground and focuses on the intrinsic charisma of science which is hidden from many. It is now cruical that the society in general and the scientific community in particular accept that serious problems are involved in communicating science and the Internet is set to play a major role.  Before the invention of the printing press there was only one book in the west – the bible – and it was hand-written by monks. After the invention the printing press book – writing and reading was democratized and this was truly the beginning of general education. In a similar way the birth of the Internet has democratized broadcasting  – the broadcasting channels no longer control the dissemination of recorded material – individuals and groups of individuals can now do it themselves and so the Internet has enabled broadcasting to fulfill the promise it has always had – to be a superb educational medium.

Electronic Business and Education (SSGRR-2001)

Bob Richardson, Nobel Laureate, Cornell University, USA

There is no longer any question that the Internet and electronic communication are the major new tools for collaborative advances in the creation of new knowledge and in future learning. There are countless examples of highly successful professional courses taught on the Internet. Similarly, international and multidisciplinary collaborations in scientific research based upon little contact other than through electronic communication dominate the scientific literature. Perhaps the most profound examples of distance collaboration in science are found in astronomy. The Hubble telescope has permitted astronomers to gather breathtaking images from the most remote observatory imaginable – one in orbit around the earth. A significant challenge remains. The challenge is to devise a remote mode for nonverbal communication about difficult concepts. In the shared creation of new ideas and knowledge, facial expressions and body gestures frequently play an important role in peer interactions. As the speed and bandwidth of electronic communication increase, we have the prospect that the important elements of human contact can be imitated. Without the development of sympathetic peer or mentor relationships, distance learning will remain quite sterile.

E-Business and E-Challenges (SSGRR-2002)

Jerome Friedman, Nobel Laureate, MIT, USA

The development of Homo sapiens has been a history of innovations, from the earliest crude tools to the modern technological society of today. The growth of science and technology has been exponential during the last century; and under the right circumstances, this rapid growth can be expected to continue. The major innovations of the future - those that will shape the society of the future - will require a strong foundation of both basic and applied research. It is ironic that quantum mechanics, one of most abstruse conceptual frameworks in physics - one that was developed to explain atomic spectra and the structure of the atom, lies at the foundation of some of our most important technological developments, because it provided the understanding of semiconductors that was essential for the invention of the transistor. Quantum mechanics thus contributed directly to the development of technologies that gave us world wide communication, computers with their applications to all phases of modern life, lasers with many diverse uses, consumer electronics, atomic clocks, and superconductors - just to mention a few. The internet and the World Wide Web, which are profoundly reshaping the way that we communicate, learn, and engage in commerce, owe their origins in a deep sense to the physicists of the past who worked to understand the atom. In modern industrial nations, quantum mechanics probably lies at the basis of a sizable fraction of the gross national product. This is but one example, and there are many others in all areas of science that demonstrate this point. It is clear that innovation is the key to the future and the human drive to understand nature is the key to future innovation. Society must do all that it can to preserve, nurture and encourage curiosity and the drive to understand.

The Next Generation of IP – Flow Routing (SSGRR-2003)

Lawrence G. Roberts, Father of the Internet, USA

For the last 33 years IP routers have not changed, they still support only “best effort” traffic. However, the bandwidth available to people has been increasing rapidly with the advent of broadband access. The result is that many new services are now desired that require far better QoS than “best effort” IP can support. Also, with broadband, the problem of controlling the total usage and carrier expense has become important. Thus, it has become critical to improve both the delay performance and the control of bandwidth for IP service, much as was accomplished in ATM. Also, call rejection for high bandwidth streaming services like video is required instead of random discards if quality is to be maintained. All these problems can be solved with no change to TCP/IP by routing flows rather than packets. This requires keeping some state information for the duration of the flow, but this information can be captured on the fly as the first packet goes by. This permits an IP flow router to achieve all the capabilities of an ATM switch, but without the call setup delay and at a lower cost than a conventional IP router.
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