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Developing Multi-Skills Technician: A Case Study in SilTerra Malaysia Sdn.Bhd.

Abdullah Lin

Silterra Malaysia Sdn. Bhd., Kulim, Kedah, Malaysia

Recent expansion in the semiconductor fabrication industry has created a large demand for technicians. Thus, learning institutions and companies are expected to design suitable technical and development program to meet this need. Aware of such needs, Silterra Malaysia Sdn. Bhd. is taking positive measures by developing programs to train manufacturing technicians to be multi-skills technicians.  Twelve qualified technicians from three identified modules were selected to undergo several on-the-job training for a period of three to six months, using in-house training system. Certification process requires mentors (engineers) to babysit the mentees (technicians) and show them how to perform the jobs. The status of the certification was monitored by HRD. The program was successful as it provides a win-win situation for the technicians and the company.  The technician obtains new skills and knowledge and increment in their salary, while the company gets to retain multi-skills workforce. On the other hand, mentors will receive rewards from the company. Thus, this project helps to reduce hiring costs and improve quality and quantity of the product.
An Outline of the Project for Digitally Archiving Japanese Swords

Akira Ide (1), Kazuya Manabe (2)

1. Kinki University, Japan
2. Sano Art Museum, Japan
Up until today, we have been developing the method of creating digital archives by means of black and white images. Black and white photography shooting is the traditional way to create images. However in the recent years, the demand for colored images is starting to grow. Taking this background into consideration, we will, in this paper, be reporting on the brief summary of the project for developing digital archives of swords using color images.

Protecting Wireless Computer Networks by Using Intrusion Detection Agents

Dragan Pleskonjic

BEG Finsoft, Member of IEEE Computer Society, ACM and ACM SIGSAC, Serbia
Wireless (Wi-Fi) networks based on IEEE 802.111 family of standards have been spreading its coverage last years and this trend is expected to grow. Every day more and more people use this type of networks to access Internet, company or other types of networks. Today’s wireless networks are vulnerable in many ways (rogue access points, hijacking sessions, eavesdropping, illegal use, unauthorized access, denial of service attacks, floods, stealing data and other types of misuse and attacks etc). People are worried about unknowingly exposing their computers to illegal access through the air, from an undefined location. On wired networks the intruder can access by wire, but in wireless environments the intruder can access the network from anywhere in the neighborhood. At the present time there are IDS’s but mostly deployed on wired networks, and based on rules and signatures of already known and analyzed intrusions. These systems can’t answer the demand in environments where new intrusions are occurring every day due their legacy IDS’s limitations. Intrusion detection agent presented in this paper is part of WIDS – wireless intrusion detection system. WIDS Agent is software installed on mobile computer device. It detects intrusions and attacks by analyzing traffic and making conclusions and denies it. It works as standalone module or coupled (in contribution) with WIDS Sensor and Server that are also part of this system. Position of application is on personal computer (PC), including Pocket PC (PPC), other PDA devices and similar computerized and mobile devices. This system has capabilities such as: self learning, autonomy and decision, self-decision and self defense including alerting. This is multidimensional system in development which is intended to cover most of wireless networks specific vulnerabilities and intrusion. It should work in real-time and defend user i.e. his computer or system against majority of intrusions nevertheless of fact if they are already known or new kind of attacks. System is integrated in clients and performs local data collection and filtering, works as local detection engine cooperating with neighboring WIDS agents (cooperative detection engine). It provides local response and/or global response against intrusion. Also, this system works in the closest relationship with firewall software and devices, antivirus software, network management and other security tools.

Keywords - wireless, intrusion, detection, prevention, system, agent, sensor, server,

IEEE 802.11, Wi-Fi, WPA, AES, rogue access point

SISE, a Useful Tool to Determine the Vulnerability State of the Civil Work of the Great Power Generating Stations of Electricity

Alonso Alvarado González (1), Francisco González Valencia (2)

1. Instituto de Investigaciones Eléctricas, Mexico
2. Comisión Federal de Electricidad, Mexico
The Structural Safety Information System (SISE in Spanish) is a computer program, integrated by an independent set of tools that provides the users the opportunity to store and analyze the information generated by the inspection programs that the personnel of the Federal Commission of Electricity (CFE-Mexico) carries out evaluating civil works of  large power generating stations. 

The information captured by the brigades corresponds mainly to data generated by the instruments located in civil structures and others, and by data gathered during the rounds of inspection to these power stations.

At present, the system handles the information of 32 different types of instruments, such as clinometers, survey controls, measuring of meetings, acelerographs, plummets, pressure cells, thermometers, and others.  

Also, the system manages the reports generated during inspection as well as the technical documents of the current physical state of the structure. This System is logically ordered by a group of subsystems that share the same Data Base. Each subsystem has an independent task that allows the personnel of the CFE to ascertain the actual state of the structure, which in turn, helps to make an assessment on the structural safety.  The most important subsystems that integrate to SISE are:  

CAPTURE - Program that captures the instruments information deployed in each structure.

STRUCTURE - Catalogue with the structure information.  The System handles fifty different types of structures (from thermoelectric and hydroelectric plants) 

CATALOGUE OF INSTRUMENTS - It manages the catalogue of the types of instruments contained in the System.  

DATA LOAD - It automatically stores instruments’ data of the SISE´s. Data Base.

CONSULTS - It analyses the information of the instruments’ data   in numerical and graphical form 

DOCUMENTS - It manages the reports related to the structural behavior of dams. 

SEISMIC REGISTRY- It manages the information of acelerograms generated by the acelerographs.  It has a graphic module for the interpretation of earthquakes.  

INSPECTION, DIAGNOSIS AND PURSUIT OF ANOMALIES -  It manages the results of inspection, as well as the pursuit of anomalies detected in the structures.  

Additionally, the System has administration modules for handling users, help menus, permissions, etc.  

The System’s architecture is Client/server, the clients were developed for Windows 2000 or XP in JAVA language and the Server is Informix Data Base, with LINUX platform. This System constitutes a valuable tool to determine the vulnerability state of the structures.  The following step will be to bind it to a GIS to determine influence zones and to determine risk analysis.

This article describes briefly the system’s objective, its main components, a global scheme of its architecture, minimum software and hardware requirements necessary for its installation and use.
 Homo Astralicus and the Virtues of Virtual Culture
Gergana Apostolova

Neofit Rilski Southwestern University, Blagoevgrad, Bulgaria

The paper deals with the pragmatic primitivism of modern super practice following the computerized expansion of human mind realized in the reflected personality, the individualized personality and the connected personality.
Computer network yields antinomies (of the agents, of the functioning, of the effect) and establishes the hierarchy of the Connected, based on the principle: Everybody is taking part.
The first aim of the paper is to explicate the double ethics of the “space human” which is limited by the unlimited virtual space of Internet and the doubled values of the virtual personality. The major premise is that at the exits of all virtual routes there are real things: the exits are respectively treated as concrete or abstract sites for the transfer of human personality into the real world or for its remaining in the virtual world.
The second aim of the offered work is to trace an e-model of education where education categories are seen in their hyper functioning as engines of codifying in simpler ways the complexity of human dialogue within the virtual space.

A Framework for Allignment of Business Processes and IT within Organisations

Dora Bampangana, Ddembe Williams

Faculty of Computing and Information Technology, Makerere University, Kampala, Uganda
For quite a long time, the strategic environment in the business industry had forced the development of IT organizations to separate from the business functions within organisations. In this current time of fast innovation and increased competitive pressures, business companies need to start looking at how to take advantage of their scale and align their IT strategies and business further to yield greater operational efficiency and obtain greater value from their IT investments. As business and technology become increasingly intertwined, the strategic alignment of the two has emerged as a major corporate issue. The emergence of IT from the business background to the forefront of e-business brings the alignment issue under the spotlight like never before. Bearing in mind that in this era where globalization is a key factor, IT is a crucial tool in development. IT / Business alignment is no longer a ’nice-to-have’; it is a ’must-have’

Keywords - The degree of agreement, conformance, and consistency among organizational purpose, vision and values; structures, systems, and processes; and individual skills and behaviors.

Adoption of Health Information Systems (HIS): Clinical Benefits and Implementation Success Practices

Carmine Sellitto (1), Stephen Burgess (2), Daniel Carbone (3)

1. Centre for International Corporate Governance Research, Australia
2. School of Information Systems, Australia
3. Victoria University, Australia
The effective use of computer systems in health care can potentially help save lives that may otherwise be lost; improve delivery of medicines; lower the cost of public health and improve business efficiency. Arguably, the general impact of introducing information systems in an organization could be viewed as a technical matter removed from organizational dynamics— simply an implementation process where there is a rollout of technology. There is however, substantial agreement that the success of implementing information systems tends to also be determined by organizational factors— which in a health care situation have been strongly associated with involving users in the implementation process as well as having management support for the project. Indeed, within the health sphere it could be argued that the commensurate medical benefits— both patient-centric and from an organisational perspective— justify the potentially disruptive nature of introducing information technology (IT). This paper identifies and reports on the pertinent health-related benefits and important factors that need to be considered for successful health information systems (HIS) implementation.

Developing and Implementing an Online Course

Carol A. Fasano
 Bon Secours & Canterbury School of Nursing, USA
The delivery of nursing programs and courses via distance education has great potential. Online courses broaden educational opportunities, eliminate long commutes and enhance computer skills for nursing students.  Providing computer education increases access to information, facilitates the teaching/learning process, decreases anxiety associated with computer use and enhances job skills.

Ontology Supported Data Extraction and Evaluation

Christoph Kindle

ICS Management, Triesen, Liechtenstein
Ontologies as a way to describe a domain of interest will gain importance in the information retrievalarea. They offer a more flexible and robust way for data extraction than traditional “wrapper” techniques which are commonly used by most of the available applications to extract data of known websites. In this article, the author explains how to extract data from a priori unknown data sources. The data sources are limited to different internet broker services in which records have a common structure. For demonstration purposes, the examples in the article are based on hotel broker services. It is shown how the results of the different sources are compared, merged and presented as valuable data to the user. The usage of ontologies offers new possibilities for internet applications and users get comparable search results of higher quality in a given topic of interest.
Keywords — ontology, text analysis, web searching

Forging Interdisciplinary Collaboration: The Medical Modeling and Simulation

Database

C. Donald Combs

National Center for Collaboration in Medical Modeling and Simulatio; Eastern Virginia Medical School, USA
The domain encompassed by research in virtual reality and medical modeling and simulation is characterized by a multitude of independent university-based research centers, government programs, and a growing number of commercial research and development businesses. The various sites are often unaware of the magnitude and variety of work done elsewhere. Further, efforts to collaborate in research and development are hindered by the difficulty of identifying potential collaborators. To foster awareness of the magnitude and breadth of activity and to foster collaboration among the participants, the National Center for Collaboration in Medical Modeling and Simulation (NCCMMS) has created the Medical Modeling and Simulation Database (MMSD). The MMSD consists of two web-based, searchable compilations: one, the Research Database, that contains bibliographic information on published articles and abstracts (where available) and a second, the Companies and Projects Database, that maintains contact information for research centers, development and application programs, journals and conferences. These two databases can be queried together or separately. Currently, the combined databases contain roughly 65,000 entries spanning 40 years, although the vast majorities (70%) of entries are from 1996 to the present. There are approximately 65,000 article entries in the Research Database. The Companies and Projects database contains almost 400 entries, detailing government and private sector research and development activities and related conferences. This presentation describes the MMSD in detail and analyzes trends in such areas as research topics, primary authors, interdisciplinary studies and collaboration, and the variety of organizations. The database is continuously updated and is available via the Internet. NCCMMS is developing the MMSD to increase awareness of the breadth of the medical modeling domain and to provide a means of fostering collaboration and bringing like-minded organizations and researchers into more frequent contact with each other, thus speeding advancement of medical modeling and simulation. A particular emphasis of this article is addressing the extent to which international and interdisciplinary collaborations are represented in the database.

Romanian Pension System

Cornelia Pop

Faculty of Business, Babes-Bolyai University, Cluj-Napoca, Romania
After 11 years of debates and discussions, rejected regulation projects or approved and than cancelled regulations, the private component of Romanian pension system seemed to take shape when – in the second half of 2004 – the legal framework was approved. But what is the real situation after one year? The present paper investigates the situation of the Romanian pension system – especially that of private components and would try to make a comparison with the pension systems in the Central and Eastern European countries.

An Information Systems Framework for the Prevention and Management of Chronic Conditions

Daniel Carbone, Stephen Burgess

School of Information Systems, Victoria University, Melbourne, Victoria, Australia

The failure in the prevention and management of chronic diseases, such as diabetes and cervical cancer, coupled with the disinclination of practices and general practitioners (GPs) to take up systematic care approaches is rapidly becoming a major health area of concern for governments and health authorities. In Australia, health is forecasted, by the current federal government treasurer, to be the fastest growing federal expenditure area over the next forty years.  In fact, the health/community sector is already the second largest employer in Australia. Knowledge and skills in (applied health) information management have been recognized by both health authorities and governments as an essential component in current and upcoming health reforms. There is a call for the application of technological advances to contain escalating health costs.

This paper will begin by setting the background for the reader, by explaining what chronic disease is, followed by an outline of views held by the ‘health informatics’ and the ‘business information systems’ approaches to the use of information technology in medicine.  This includes an overview of information systems in general practice as they exist today, followed by the role that information systems could play in treating and preventing chronic diseases, ending in a summation for the need to develop guidelines and frameworks. Subsequently, the reader is presented with an emerging framework, currently being tested as part of a PhD study by the authors.
Generational Association Studies of Dopaminergic Genes in Reward Deficiency Syndrome (RDS)

Kenneth Blum (1), Thomas J.H. Chen (2), Joel Lubar (3), Nancy White (4), Judith Lubar (5), Eric Braverman (6), John Schoolfield (7), Bernard W. Downs (8), David E. Comings (9)

1. Department Physiology & Pharmacology Wake Forest University School of Medicine, Medical Center Boulevard, Winston –Salem, North Carolina, PharmacoGenomics, Inc. San Antonio, Texas, Salugen, Inc, San Diego, CA, Health Thru Nutrition Research Center, Hampton, VA

2. Chang Jung Christian University, Tainan, Taiwan Republic Of China and Changhua Christian Hospital, Changhua, Taiwan, Republic of China

3. Department of Physiology, University of Tennessee, Knoxville, TN

4. The Enhancement Institute, Houston Texas

5. Southeastern Biofeedback and Neurobehavioral clinic, Knoxville, TN

6. Path Medical Foundation, New York, NY

7. Department of Academic Informatics Services, University Of Texas, Health Science Center, San Antonio

8. Allied Nutraceutical Research, Lederach, PA

9. Carlsbad Science Foundation, emeritus director Department of Medical Genetics, City Of Hope National Medical Center, Duarte, California. 

The consensus of the literature reveals that certain dopaminergic gene polymorphisms have been associated with a number of reward dependent behaviors including addictive, compulsive and impulsive. While other neurotransmitter systems are involved in these complex behaviors representative of polygenic inheritance, we decided to evaluate the potential association and linkage of certain polymorphsisms of the dopamine D2 receptor gene (DRD2), dopamine transporter gene (DAT1) and dopamine –beta-hydroxylase gene (DBH). In order to accomplish this, we genotyped 51 subjects from four generations ( a total n of 80 ) derived from two independent multiply affected families. We had postmortem data on all the family members especially data related to RDS behaviors. A total of 29 members died and their respective DNA specimens were not available. In this study, 78.43 %of all subjects (40 of 51) carried the DRD2 Taq allele. When compared with “super controls”( screened for RDS behaviors) [ 1/30 or 3.3% of the controls carried the DRD2A1 allele] a significant association was observed ( X2=41.1,df =1, p <0.00000001,Yates corrected) with an odds ratio of 116 (95%) confidence limits). Additionally, with regard to the DRD2 gene when the experimental group (n=51) is compared with literature controls (LCN = 714) the level of significance is p= 0.000000001 with an odds ratio of 11.14. With regard to the DAT1 gene when the experimental group (n=51) is compared with screened controls (no ADHD; n = 91), the level of significance is p = 0.0061 with an odds ratio of 2.64. It is noteworthy, diagnosis of the initial proband in Family A was diagnosed with ADHD (n = 48) and the initial proband of Family B was diagnosed with ADD (n = 32).  Interestingly, the number of RDS behaviors was more prominent in the ADHD proband family A compared to the ADD family B. Interestingly, 100% of the probands from Family A that were genotyped (n =26) for the DRD2 gene carried the Taq  A1 allele. These RDS behaviors observed included alcoholism, cocaine dependence, carbohydrate binging, smoking, hyperactivity, sex addiction, pathological violence, Tourettes Syndrome, autism, and personality disorders. Moreover, it is noteworthy that as the number of RDS behaviors increase in the subjects, the prevalence of the DRD2 A1 allele also increases. This work was further validated by genotyping the same dopaminergic genes in an independent multiply affected family dense with RDS behaviors. The genotying data will be subject to linkage analysis as well. The data from the third family is being further evaluated. These results confirm the putative role of dopaminergic polymorphisms in RDS behaviors.

Secure Management of Structured Documents

Marcus Hassler, Franz Kollman

University of Klagenfurt, Austria
A sophisticated document management system is a fundamental basis to cope with the richness of elec-tronic information. Efficient information retrieval and data security are key concepts which have to be considered early during the system design. Using structured documents in this context has two main ad-vantages: first it can improve retrieval performance and second it allows user tailored document encryp-tion. In this paper we propose general system architecture for storing, searching, retrieving and secur-ing XML structured documents. The approach relies on a relational database storing the content and structure of documents. Natural language processing techniques provide similarity-based matching of user queries and document elements at different structural levels. In contrast to other approaches, which support either encryption of full documents or no encryption at all, our approach also covers partial en-cryption of documents. In order to allow element-based encryption within hierarchical organized docu-ments, a method to derive keys from superior to inferior element nodes is proposed. Our model allows the owner of a document to specify which parts of her document have to be encrypted. Besides search-ing within unencrypted parts of documents, users can also retrieve whole documents. These documents are returned as defined by the owner, thus they may contain encrypted parts. For accessing the en-crypted document contents, a user can request the appropriate decryption keys from a license server. To minimize security risks the decryption process itself takes place at the client side only.

The Adventure of Tether Technology

Hironori A. Fujii,

Tokyo Metropolitan Institute of Technology and Tokyo Metropolitan University, Japan

Space tether technology is one of new space technologies enabling the construction/maintaining of large space structures for human space activity. Large space structures (LSS) are extensively large in size extending several kilometers. Tether technology is able to provide very long lightweight structure with enough tensile strength, packed compactly in the faring of launchers, and deployed almost in autonomous manner, which could save limited human resources in space.
A short survey of the history of tether technology is introduced first in this paper.  Some space experimental projects are explained concerning to the scientific and engineering verification of space tether technology.  The one is a sounding rocket experiment to study the method of artificial aurora by employing a one-kilometer tether in a ballistic flight of 300km altitude.  The other is a project to launch a small satellite on a circular orbit of the altitude 600km and employ fifty-kilometer tether. The object of these two proposals is to verify the space tether technology, which is believed to be useful in our future space development from both of the scientific and engineering aspects.  The space solar power satellite and the Jupiter free-lunch tour are also introduced as fascinating future applications of tether technology.
One project is to employ the sounding rocket S-520 in a ballistic flight and extending 1km bare tape tether to investigate artificial aurora phenomena. This proposal addresses two interesting state-of-the-art bare tether experiments suitable for a sounding rocket as two options for the mission, one is much fundamental to make measurement on the bare tether (option 1), and the other is to use the bare tether as an atmospheric probe (option 2).  The option 2 could provide the proof of concept for measurements of the e-layer density and this could lead to a longer LEO mission scanning nightly the e-layer density and therewith map very solidly this region. 
The other proposal is a small satellite experiment within the weight of the mission equipment 73kg and launched by the M-V rocket. The proposal is to study orbit elevation without any fuel mass and to study Alfven-wave phenomenon. The altitude is enough higher than the orbit of the International Space Station (ISS) and for a short time periods of as about two weeks in order to prevent possible interaction with the ISS.
These two projects towards space tether experiments are introduced in the paper and discussed in detail including the present status for the accomplishment of these projects. These projects are the international projects by Japan, Europe, and United-Sates. The paper will also include the discussion of the future plan to accomplish the space tether technology, which will play an important role for our future space activity.  One of the fascinating future missions is the space solar power satellite to preserve the sound environment of Earth. The other is the Jupiter free-lunch tour.  A spinning tethered system is spun in 20 minutes period providing tether tension and gyroscopic stability.  The spin also produces a velocity increase between tether tips that can be exploited to release a probe to visit one moon of Jupiter as the Jupiter free-lunch tour.  The paper summarizes naturally by the introduction of the space elevator, which is one of the ultimate longest tether systems in the future plan.

Keywords - Tethered System, Sounding Rocket Experiment, Small Satellite experiment, Electrodynamic Tether, Jupiter tour, Space Elevator

Quality of Online Health Information: What Aspects are Appreciated and by whom?

Kevin Cullen, Ciaran Dolphin, Ivica Milicevic

Work Research Centre, Dublin, Ireland

It has been recognised that due to the sheer amount and varied quality of health related information available to the general public and patients on the Internet, problems would arise, as this information was no longer mediated and delivered to patients (exclusively) by health professionals. More specifically, research conducted to analyse the content of medical information on the Internet has found that such information may sometimes not be reliable, with a potential for causing harm. Still, although there seems to be a strong case for some form of evaluation assistance for the general public seeking medical information and advice online, the efforts in this regard are still not widespread and are yet to deliver tangible benefits, and online health information seekers are expected to accumulate and apply evaluation skills themselves. This looks set to remain so, since the existing initiatives in this regard such as quality and accreditation labels, kitemarking, seals of approval and so on still place a considerable burden and expectations on health seekers. In turn, this burden on users with regard to evaluating health information on the Internet, coupled with the lack of adequate provision of credible citizens education programmes mitigates utilisation of the Internet to its full potential for the health management purposes. Thus users / consumers need to be familiar with the specific label and its meaning if they are to benefit from it and be reassured about the quality of information accessed. So far, there is no widely available and accepted trustmark in Europe readily identified by online health information seekers. 
This study has operationalised the concepts relevant for health information seekers in terms of judging the quality of online information. This was done within the context of eUSER project, which has just conducted a general population survey (in 10 EU countries) on a wider topic of eHealth. It then considered to what extent the health seekers are mindful of these quality aspects, and what differences do exist in this regard. The differences found within online health seekers themselves in this regard could be linked to their country of origin (which in turn can be linked with the nature of offerings), and some aspects of their socio-demographic background. Somewhat surprisingly though, the initial findings suggested that the effect of education upon the reported attention given to the quality of online health resources is much smaller than could have been anticipated. The findings also suggest that while health seekers may well be becoming more sophisticated in their use of online health resources.

Keywords - health information seeker, Internet, quality, survey.

Electronic Mentoring in the University Classroom

Jeffrey E. Bush

Arizona State University, USA
The use of computer telecommunications for electronic mentoring has only recently been researched in educational settings. Several investigators have indicated initial success in the use of electronic mentoring: however, no current effort has been discovered that utilizes electronic mentoring to integrate practicing teachers into university education coursework.
This presentation highlights a graduate music methods course taught annually at Arizona State University.  All students in this particular class are electronically "teamed" with two to four practicing music educators from different regions of North America and the world. Weekly questions are introduced to the teams for discussion and feedback. The students and instructor at weekly class meetings discuss responses and reactions live.
Students, electronic mentors, and the instructor profit from this experience.  The format has allowed for a richer learning environment than would have been available in a traditional course. This method has proven to be a valuable pedagogical tool and helps link our most valuable educational technology: our teachers.
It his hoped that, through this presentation, participants will not only see the benefits of this type of "team teaching," but will be made aware of the challenges and appropriate steps needed in adapting this type of project for their own uses.  The technological demands are reasonable enough that adaptation for many different educational environments is practical.

To Amber a Unicorn Warrior

Jen Waterhouse

Museum of Contemporary Art, Sydney, Australia

This paper is about the loss of identity, gender and isolation that is ever increasing in this homoginized and globalized world.

As a performance and visual artist with mental health issues, the incarsicration of, and isolation of peoples has prompted me to re examine themes that reiterate their desolation.

I will be presenting a visual and performative diary-memoir that will address wot it means to me, as a woman, an artist and mental and sexual health advocacy worker.

I always try to work with visuals humour and music and found objects that I find…….

I touch on themes where I look at the forms from the explitive to the ridiculous which promote us to look at things in a different light…….. Like going to the corner shop … via anartica………     

I reveal effects of medications……or not taking them……gender issues…….empowerment thru humour to allow people to speak freely  and openly about their situation……

I have the mental Olympics every day!!!!!!!!!!!!!!     
Age Affecting Control in Biological Systems Explains the Mechanism of Aging and Longevity in Biological Systems
Boyan Dimitrov (1), George Hayrapetyan (1), Zohel Khalil (2)

1. Kettering University, USA

2. Concordia University, Montreal, Canada

Biological systems can be treated similarly as the devices constructed to perform some preset functions considered in reliability. They perform their functions in the presence of a great number of random factors, which may disturb the normal operations. In terms of reliability, keeping most of the biological objects under control is maintenance. The malfunction of the bio-system is equivalent to the failure in a technical device. The applied treatment in the bio-system corresponds to respective repair in reliability. Some treatments may make the biological object younger; other may make it older, or not deteriorate its current age. Such kind of “maintenance” has some analogous failure/repair models in reliability. We use it to incorporate some results of reliability and bio modeling for the quantitative studies of the aging and resistance of bio-systems to environmental stress factors. We call “calendar age” the age of a bio-object which does not use treatments, or uses it without age improvement, or deterioration. All bio-objects, which are using treatments of same strength and direction of effect, have “virtual age”. And we illustrate our common result about the virtual ages on the example of the Gompertz law of mortality, and explain the relations of the longevity, mechanism of aging and age affecting control. Numeric and graphical examples are provided.

Toward Real Time Control model for management of Surface Irrigation in
Australia

K.L. Khatri, R.J. Smith    

Cooperative Research Centre for Irrigation Futures, Faculty of Engineering and        Surveying, University of Southern Queensland, Toowoomba, Queensland, Australia

Surface irrigation systems are the most commonly used irrigation systems in Australia and around the world. Infiltration rate is the most crucial factor affecting the performance and management of these systems. The advance of the surface flow across a field varies according to the infiltration rate, ultimately determining the soil moisture uniformity and water application efficiency.  Calculation of the infiltration parameters from irrigation advance data is now the preferred method.  If the process is to be included in a real time control system it must be done accurately, reliably and rapidly, without user intervention, and with a minimum of field data.

With this purpose in mind, the most commonly used five infiltration methods were selected for evaluation: the two point method, the computer model INFILT, the method of Upadhyaya and Raghuwanshi, and one-point methods of Valiantaz and Shepard.

Field experimental data from 6 furrow irrigation trials was used to assess the methods, this data covering a range of soil types and furrow characteristics. The data sets were analyzed to determine infiltration parameters to evaluate the suitability and ability of the selected methods for prediction of advance and cumulative infiltration.
The results showed INFILT to be the most accurate and reliable method, performing consistently well for all of the data sets.  Generally the two-point method also performed well but the method is handicapped by its requirement for prior knowledge of the steady or final infiltration rate fo. However, none of the methods proved entirely suitable for use in a real time control system. There is a pressing need to develop a new model which should be capable to use absolutely minimum field data and provide the infiltration characteristics in real time.  

Art and Religious Symbolism in Andrei Rublëv's Trinity Icon

Michael Klimenko

University of Hawaii, Hawaii, USA
The Icon is a holy image, a holy picture displayed in Orthodox Churches to be revered, very often more than just revered by the faithful.  But the icon may also be seen as a piece of art, a painting. It is because of this that we ask, if an icon is a piece of art, what is its meaning, or a message, if any?  What is its special attraction?  This is why Andrei Rublëv's famed icon of Trinity interests us here.

I   Historical background of the famed icon

II Attempts at its interpretations 

III Trinity as an expression of mystical experience of Hesychasm

IV Hesychasm -- a brief historical review and features of hesychastic experience

V   Hesychasm on the Russian cultural soil in the early 15th century

VI Hesychastic features in the Trinity icon -- comparative method – the subject, meditative mood of the angels and the element of light

VII Conclusion What a hermit was meditating and contemplating in his lonely cell, or in the wilderness, Andrei Rublëv expressed in his Trinity Icon through the delicacy of colors and balance of tones -- the expression of the unusual calmness and peace, harmony and poise.
A Computational “Basic Reference Model” for Language Learning

Emma Wu, Larry Reeker

National Institute of Standards and Technology, USA
In their early work, Herbert Simon and Allen Newell foresaw the possibilities of using computer programs for scientific theories.  The computational part would replace the mathematics (calculi) of classic theories and the theoretical constructs that are important to theories could be made explicit.  A field in which their idea has been applied many times is language learning, with the first attempt made about 40 years ago and many attempts since; yet the understanding of how a human language is learned is still something of a mystery.  Some of the attempts focused on first language acquisition in children; others have aimed modeling the acquisition of one or more additional languages by children or adults. Today there is more empirical data than ever before, but still not a good theory, yet the idea of using a computer program as a theory is still tempting.

In November 2003, a book of “Grand Challenges” based on Information Technology R&D included “Rapidly Acquiring Proficiency in Natural Languages” as one (of sixteen) such challenges, and a focus on later years started with “Develop and test partial models of language acquisition phenomena.” The project described herein is an approach toward such partial models, but it also puts forward a new idea, of a “reference model”.  Briefly, a reference model is not a full theory, but something used to compare, in the same sense that standard reference materials are developed in America’s National Institute of Standards and Technology and other organizations.  

This paper describes the first of many such reference models in the area of language learning, called the Basic Reference Model (BRM), which will be available via the Web.  This reference model is aimed at second language learning because first language acquisition is mixed with the child’s need to discover an ontology at the same time that words, structure of language phonetics, syntactic structure, and then meaning that can be attached to utterances in the language being learned.  The particular type of second language learning is further constrained to written language (bypassing phonetics and phonemics), and it is assumed that the learner has an ontology that classifies the concepts addressed by the language.  It is, in fact, based on a particular example of teaching Spanish to an English speaker, with a large amount of pictorial information.  But the BRM is also prepared so that it can be modified to explain other language learning phenomena, and thereby allow more complex reference models to be produced for spoken languages, or even for first language learning. 
How the Mind Works: The Principle Dynamics in the Bio and Non-Bio Version
Martin Wurzinger

BInfTech (Hon),  Highgate Hill, Australia
To understand the nature of the mind has been a vexing mystery for ages. This paper offers a solution to the problem by first of all examining our traditional conceptualization of it and how this leads to difficulties down the line. A more useful perspective is given with the focus on functionalities rather than object-related content. These functionalities are simulated in a computer program, and the similarities between the program’s output and essential human behavior will be shown. Finally the model’s relevance to the higher scale of group and societal dynamics is discussed.
An E-Commerce Framework for Improving Business Processes 
Deborah Naatujuna, Ezra K. Mugisa

Faculty of Computing and Information Technology, Makerere University, Kampala, Uganda

The past decade has seen a massive shift in the way the world does business; the connectedness and rapidity of the Internet is revolutionalizing models of our society. The rate of technological change is so rapid that emerging electronic commerce already is making fundamental changes in the economic landscape, affecting every aspect of how business is and will be conducted. New business opportunities are growing incrementally because of the vast amount of business information made available by the global Web. In order to survive in competitive economic environments, many organizations need to continuously improve and leverage their business processes. The Internet enables companies of all sizes to develop new online business models, which means improving and altering the ways in which companies operate and interact with business partners, customers and suppliers. This paper reviews the current business processes, and the potentials of electronic commerce. It also develops a framework for improving the business processes to partake of the unprecedented opportunities that E-commerce offers. The emphasis is on taking an interdisciplinary view that integrates technology and business models. The Unified modeling language (UML) that supports object-oriented design shall be used as modeling tool for modeling business processes. The UML is a semantically rich and expressively powerful formal modeling language which can be successfully used without the notational complexities that are commonly found in textual specification techniques. 

Keywords - E-commerce; Internet; Framework; Business processes. 
Emerging Bioselective Nanomaterials for Medicine and Technology on a Basis of Landscape Phages and Their Stripped Proteins
Valery A. Petrenko, Jennifer Brigati, Jennifer Sykora, Eric Olsen, Iryna B, Sorokulova, Galina Kouzmitcheva, I-Hsuan Chen, James Barbaree, Bryan Chin, Vitaly J. Vodyanoy

College of Veterinary Medicine, Auburn University, Auburn, Alabama, USA
Filamentous phage, such as fd used in this study, are thread-shaped bacterial viruses.  Their outer coat is a tube formed by thousands equal copies of the major coat protein pVIII (Figure 1, left).  We constructed libraries of random peptides fused to all pVIII domains (landscape libraries, Figure 1, right), and selected phages that act as probes specific for a panel of test antigens and biological threat agents.  Because the viral carrier is infective, phage borne bio-selective probes can be cloned individually and propagated indefinitely without needs of their chemical synthesis or reconstructing.  We demonstrated the feasibility of using landscape phages and their stripped proteins as new bioselective materials that combines unique characteristics of affinity reagents and self assembling membrane proteins. Biorecognition layers fabricated from phage-derived probes bind biological agents and generate detectable signals. The performance of phage-derived materials as biorecognition films was illustrated by detection of streptavidin-coated beads, Bacillus anthracis spores and Salmonella typhimurium cells.   With further refinement, the phage-derived analytical platforms for detecting and monitoring of numerous threat agents may be developed, since the biodetector films may be obtained from landscape phages selected against any bacteria, virus or toxin. As elements of field-use detectors, they are superior to antibodies, since they are inexpensive, highly specific and strong binders, resistant to high temperatures and environmental stresses.
E-PHI: A Conceptual Ad-Hoc Web Search Engine
Francisco J. Soltero, Manuel Velasco, Pablo Fernández-Blanco, Diego Bodas-Sagi

Ingeniería Informática, CES Felipe II, Aranjuez, Madrid, Spain
Universidad Carlos III, Madrid, Spain
Ε-Phi is a new semantic Web search engine for smarter searches, oriented to conceptual information retrieval. It is based in WordNet. It allows horizontal and vertical navigation starting from the terms of a query done by the user. On the other hand, it is also a Web Crawler ad-hoc, since the user can select those concrete topics that the spider will classify. One of the most important properties that are computed is the Conceptual Ranking. It is a measure of the importance of the documents, based on the conceptual value of their links.
Wireless Communities: Cases from the North of England

Philippa Collins

Heriot Watt University, Scottish Borders Campus, Scotland 

The virtual factory model has been very successfully implemented in Central Europe and the model is being adopted globally [see papers in Camarinha-Matos and Afsarmanesh 2004].  The virtual factory case study illustrates the benefits of the collaboration and use of information and communications technologies [ICT] to aid growth and sustainable development in small and medium sized enterprises [SMEs].  Following a study of these developments [see for example, Collins et al 2004], the author began to seek examples in the UK.  
However, the exploitation of the virtual factory model is much less than anticipated in the UK, although collaborative initiatives in Ireland are developing fast.  What did become apparent was a number of very interesting projects experimenting with the use of wireless technologies.  This paper will discuss initiatives in the North of England where the local development agencies are using wireless as a means to help the more remote rural areas.

‘E’-Learning = ‘Enhanced’ Learning 

Vivek Sawant, Dilip Tikle, Ambar Adhav, Suryakant Surve, Revati Namjoshi, Danny Nagdev

Maharashtra Knowledge Corporation Limited, India
Knowledge society demands knowledge transmission across all sectors of society breaking the geographical barriers. It aims to facilitate the best quality education and intellectually satisfying learning experience to every learner. Integrated use of effective, affordable, and state-of-the-art eLearning Technologies is perhaps the most effective way to resolve the ‘last mile’ problem of quality and excellence in education. With a change in the focus from traditional teacher-centric teaching methodology to learnercentric approach, learners’ demand for an enjoyable, value adding and personalized learning experience has become the driving force for technology development. In this context, this paper presents a case study of Maharashtra Knowledge Corporation Limited (MKCL), Maharashtra, India, a technology driven initiative to promote the learner autonomy centric new education paradigm. This paradigm is based on an innovative convergent mode of learning which comprises of a major use of collaborative eLearning so as to enhance the learning process. This paper covers the design, development, deployment and integrated use of low cost, state-of-the-art eLearning Technologies viz: 
• Distributed Classroom on Broadband and Narrow band, with an objective to make the best teachers, domain experts, scholars from renowned educational institutions accessible to the learners distributed at many locations including urban, semi-urban, ural and tribal areas. 

• Learning Management System on a CD, LAN and Web 

• SCORM compliant Course Design and Integration Framework for collaborative eContent development with the participation of authors, researchers, multimedia developers, instructional designers and quality assessors 

• Content Management System 

• Online Assignment Management System for learners, tutors and evaluators and 

• Online Evaluation Framework. 
Involving about 10,000 teachers, 30,000 personal computers at more than 2500 remote locations across the state of Maharashtra connected through distributed classroom; MKCL has initiated this large scale eLearning experiment for enhanced learning. 
In essence, the paper illustrates integrated use of eLearning Technologies, which is perhaps the most effective pathway towards Enhanced Learning. 

Hybrids and Bridges in Two Archipelagos

Roberta Lamb (1), Eija Helena Karsten (2)

1. University of Hawai , Honolulu, Hawaii,  USA

2. University of Turku, Finland

This internationally comparative study extends prior research by exploring the viability of industry R&D hybrids in European Union research contexts. We examine the dynamics of academia-industry relationships in the Baltic region, particularly in the Turku Archipelago, and combine our observations with findings from a 2004 pilot study that focused on high-tech firms in Hawaii. In both of these areas, entrepreneurs and policy-makers are concerned about globalization impacts on local industries, and they want to reshape local economies for long-term viability by encouraging the development of high-tech enterprise. With this goal in mind, both archipelagos have sought to bridge the geographic distances with information and communication technologies (ICT); and they have tried to foster local innovation through tax incentives, and by establishing high-tech incubators for new firms. In both areas, local industry entrepreneurs see the need to extend their markets beyond the small economies of their area. They understand the benefits of collaboration and networking; and have been receptive to regional universities' and research institutions' efforts to collaborate in local development. However, combined efforts have yet to converge and produce tangible, sustainable, wide-scale benefits for the regions.

In Hawaii, a few firms have adopted an ICT-infused form of industry-based R&D that could serve as a model to other economic regions, like the Baltic region; and it could also help policy makers understand how local and global policies can build bridges that shape an environment that is conducive for hybrids. Hybrid organizations have become increasingly central to university-industry technology transfer efforts in all regions that hope to harness technological innovation as a generator of entrepreneurial development. Finland, for example, has added a new “third mission” to the 2002 statutes on universities which creates incentives for direct contributions to the nation, and its economy in university-industry R&D. 

This research-in-progress discussion paper examines hybrid forms as viable and legitimate ways of organizing R&D activities over the long term, and not simply as immature forms of the commercial firm or corrupted forms of the academic research unit. It examines the big problem that this research stream can help both archipelagos to solve – i.e. the competing and sometimes conflicting environmental vs. economic issues that their institutes and policies have been setup to manage. Due to the ways in which these institutions take shape at various levels, and local contingencies, policy-generated activities at one level may block helpful approaches developed at other levels from effective implementation. We discuss how our study takes a systems approach, using a reverse-traversal methodology, to examine these bottlenecks and to provide points of insight that can be brought in from prior work in Hawaii; and we present some preliminary findings. In this way, we plan to develop a comparative analysis that will serve as a basis for a longitudinal, multinational EU-US industry R&D hybrids research program; and we would, therefore, greatly appreciate suggestions for improvement of our overall approach from conference participants.

Keywords - hybrid organization, information and communication technology, ICT, high-tech R&D, collaboration networks
Optimal Dynamic Affectation to the Entry of a System of Several Stations in Parallel

Seifedine Kadry, Khaled Smaili, 
UTBM – FRANCE, France
The phenomena of waiting are observable in the domains of the data processing and telecommunications, we can mention the waiting of the requests made to a data base, the waiting of the stains to reach the central unit of a computer, the waiting of loading a web page, finally we can mention the phenomenon of routing (router) in the Internet system and that was used like application in our article. From where the importance to study, model, and propose a structure or a model with solution to optimize the working of these systems.
Modeling by Queues:

The domain of Queues (waiting lines) covers a big number of applications that is a part of our daily life. Among the applications of the theory of the queues we can mention: Networks of telecommunications, computer Networks, Process of the routing (router), Systems of payment of the banking cases or other cases, The networks of the crossroads. In our survey we chose the networks of queues and especially the networks formed of queues in parallel.

Application: optimal control of access on the entry of a system formed of 2 machines in parallel.
In this application we have study a system explicitly forms of two machines in parallel (for example 2 routers). A description of the model as well as formulation will be made, finally the resolution (while using certain technique of resolution:  method of iteration on the order, method of successive approximations.), to affect dynamically and in an optimal way, the packet (or the customer) toward line 1, or toward line 2, or redirection toward another system. 

E-Portfolios in Music Teacher Education
Vicki R. Lind

University of California Los Angeles, Department of Music, USA
This paper reports the findings of a research project investigating the use of electronic portfolios in an undergraduate music education program.  All undergraduate students accepted into the UCLA music education program develop electronic portfolios using a variety of media to document their competency as musicians, scholars, and teachers.   This project focused specifically on the use of electronic portfolios as a tool to facilitate learning and as a way to document pre-service teachers’ experiences as they prepare for the teaching profession.  Two research questions were investigated:  1) what media best documents students’ growth in musicianship, scholarship, and teaching ability? And 2) what features of the electronic portfolio facilitate student learning?  Student interviews, observations, class assignments, and portfolio content analysis revealed that students drew upon a variety of media to document their learning.  The incorporation of digital video and audio clips was particularly meaningful as a tool for documenting musicianship and teaching competency.  The process of working with e-portfolios over an extended period of time resulted in students making connections between academic content and teaching.  In addition, students continually reflected on their teaching and revised and refined the e-portfolios to illustrate their personal teaching beliefs.
On Advances in Solving Sylvester Equation AX - XB = C by Means of the SOR-LIKE Method

Zbigniew Woznicki 

Institute of Atomic Energy, Poland 
The main subject of the paper is to describe the SOR-like method for solving the Sylvester equation AX - XB = C, where A. Rm£m, B. Rn£n and C, X. Rm£n. The above equation represents the Sylvester equation, playing an essential role in control theory, and when B = ¡AT it reduces to the well known Lyapunov equation. The iterative method is based on using the Gauss-Seidel splitting of the matrix A. As is demonstrated in several test problems, derived from two different separation models of a boundary-value problem, the SOR-like method provides solutions with a very small arithmetical effort but with the Frobenius norm of the true error matrix E = X- X (t) (where X is assumed as the”exact” solution and t is the iteration index) less about ten orders in magnitude in comparison to solutions, obtained by means of Krylov-subspace techniques. 
Using Rijnadel Symetric Algorythm for Data Encryption in Development of Custom Solutions for Authentication of Web Service Users 

Goran Milanov (1), Vladimir Dzodzo (1), Angelina Njegus (2), Jasmina Novakovic (2)

1. Psc d.o.o Beograd, Serbia and Montenegro
2. Megatrend University of Applied Sciences, Serbia and Montenegro
Business systems, which develop software products, are constantly being chalenged with the need for protection of their products from piracy. One solution is to sell those software products with limited functionality and after licensing they are to be activated i.e by buying a license, a key which ’unlocks’ the software product is obtained, and it gets its full functionality. Activation of  software products by using web services, on the part of the manufacturer, offers a better control of software products licensing. On the basis of Web service is SOAP (Simple Object Access Protocol). SOAP is a technology based on  XML. Web services are deployed and executed on some Web server.  This means that the security of the Web service should be taken care of, the same as with any other Web application. When we talk about the Web service security we usually refer to realization of authentication and authorization of access to those Web services. The purpose of this paper is to present  one software solution for licensing and activation of software products which is developed using Microsoft .NET C# and is based on web services and Rijndael symmetric encyption algorithm that is a part of the subsystem for activation and licensing of the application PAUK of the company PSC d.o.o. from Belgrade. 

Talented Students Forum Abstracts

Advanced IPSI Research in Infrastructure for e-Business on the Internet 

Veljko Milutinovic, Jelena Miletic, Marko Jovic, Aleksandar Vranes, Sonja Mrvaljevic, Sanida Omerovic, Senad Omerovic, Marija Radovic, XE "Marija Radovic"  Jelena Krunic, Angelina Njegus, Zivana Sapic, S. Maljevic, Olivera Gajcanski, Marija Miletic, Aleksandra Jankovic, Ivana Vujovic, Mirjana Mitrovic, Ivana Vujovic, Jovan Popovic, Aleksandar Prijic, Andrija Bosnjakovic XE "Andrija Bosnjakovic" , Nenad Korolija XE "Nenad Korolija" , Predrag Minic XE "Predrag Minic" , Jovan Popovi XE "Jovan Popovic" c, Zoran Babovic, Sasa Rudan XE "Sasa Rudan" , Aleksandra Kovacevic, Miroslav Radakovic, Ognjen Sobajic, Aleksandar Kovacevic, Ivan Ivanov, Miodrag Ignjatov XE "Aleksandar Kovacevic" 
 XE "Ognjen Sobajic" 
 XE "Darko Jovic" This presentation defines the major bottlenecks in the research related to the infrastructure for e-business on the Internet (hardware, software, system, and communications), and follows in two parts. In part one, for each one of the major 4 bottlenecks, an overview is given about the ongoing research at Stanford, MIT, and UC Berkeley. In part two, for the same 4 bottlenecks, an overview is given about the recent (past 5 years) and ongoing research done at the University of Belgrade (leaded by Professor Milutinovic), for industry in the USA, and for selected universities in EU. Results of this research include prototypes for a number of commercial products and about 40 papers published recently in IEEE journals. Topics covered by the research and this presentation include: On-chip and on-board accelerators for PC software, microprocessor improvements for modern e-business, efficient integration of computing and communications, genetic Internet search, customer satisfaction based Internet search, medical issues on the Internet, engines for e-education, e-tourism, technology transfer, and scientific interchange on the Internet, semantic web analysis, etc. Each particular topic can be expanded into a self-contained separate talk.
Acceleration of Watermarking

Ivana Vujovic XE "Ivana Vujovic" , Darko Jovic XE "Darko Jovic" , and Veljko Milutinovic XE "Veljko Milutinovic"  

IPSI Belgrade, Serbia and Montenegro

Watermarking is a process of embedding information into digital data in a secret and inconspicuous way. Today watermarking is widely used in applications of copyright protection, fingerprinting, copy protection, content authentication, data hiding, etc. We can classify watermarking in two general categories: spatial domain and frequency domain watermarking. In frequency domain watermarking, media is transformed from spatial to frequency domain, then some watermarking algorithm is applied, and finally watermarked data is transformed back to spatial domain. Additionally, for some media types, certain decoding and encoding operations can take place before and after watermarking algorithm is applied. In this paper, methods for acceleration of watermarking process will be presented. These methods are not referring to watermarking algorithm itself, but rather to optimizations of spatial/frequency domain transformations, as well as optimizations of encoding/decoding operations.
Multi-Domain Metadata Agents

Darko Jovic XE "Darko Jovic" , Jovan Popovic, Aleksandar Prijic, XE "Jovan Popovic"  and Veljko Milutinovic XE "Veljko Milutinovic" 
IPSI Belgrade, Serbia and Montenegro

This research is based on the assumption that more important and useful data (or metadata) about stored information can be gleaned and collected from the storage systems and the servers that use them. The proposition is that this additional metadata can then be used to allow improved, more automated, information lifecycle management (ILM) solutions.  The current methods of implementing ILM are slow and human labor intensive. In order to make ILM more efficacious and cost effective in the future, more of the storage, data, and information management needs to be automated. This paper focuses on metadata agents who collect metadata from multiple domains like infrastructure data, file activity data, content data, etc. This multi-domain metadata can then be used to more efficacious manage data in the storage system.

SwanLink Network Application

Fred B. Holt XE "Fred B. Holt" , Virgil Boussa XE "Virgil Boussa" , Andrija Bosnjakovic XE "Andrija Bosnjakovic" , Nenad Korolija XE "Nenad Korolija" , Predrag Minic XE "Predrag Minic" , Jovan Popovi XE "Jovan Popovic" c IPSI Belgrade, Serbia and Montenegro

This paper presents a new intensity-based technique for interactive teaching over the network. The goal of this project is to develop a network layer for P2P communication between network nodes. Application provides environment in which potential users are informed about what other users are working on their workstations. Each user can draw, input text and images, and post that to other users on the network. The paper discusses several practical aspects of problems that affect the accuracy of the method and proposes some solutions.
Virtualization Layer for Automated Storage Management

Zoran Babovic, Marija Miletic, Angelina Njegus, Marko Jovic, Aleksandar Vranes, S. Maljevic  XE "Zoran Babovic" 
 IPSI Belgrade, Serbia and Montenegro

The task of the virtualization layer is to provide global name space feature to the consumer of the storage with ability to move, relocate, and replicate the files, without affecting client’s view of the files. Such virtualization layer provides strong base for efficient information lifecycle management that means automatically managing data from its creation to deletion. The environment is a typical enterprise storage system that evolves pool network attached storage devices, including NAS appliances, SAN, servers and clients with shared storage.  The main issue is choice of the efficient way to track the class of the storage where files reside and in the same time to provide transparent view of the file names to the client.  We consider both block oriented and object based file systems, in order to solve the problem. Some topics about independency of the virtualization layer to the remaining part of system are also mentioned.

MPEG1/2 Multiplexer

Zoran Babovic XE "Zoran Babovic" , Jelena Krunic XE "Jelena Krunic" , Nenad Korolija XE "Nenad Korolija" 
IPSI Belgrade, Serbia and Montenegro

MPEG Multiplexer is software tool for multiplexing MPEG video and MPEG Audio Streams into an MPEGSystem Stream. It is full implementation of ISO/IEC 13818-1 (MPEG2 System) and ISO/IEC 11172-1 (MPEG1 performance. An easy interface is provided to the programmer which wants to exploit this software in own Project. Both version, for Windows and Linux, are available.

Media-Retrieval from Partial Downloads

Jelena Krunic XE "Jelena Krunic" , Zoran Babovic XE "Zoran Babovic"  
IPSI Belgrade, Serbia and Montenegro

Only a very small part of a media file is required is required for watermark detection (for example: a few seconds from 90 minutes of playing time of a typical movie are sufficient). This may decrease the processing and verification time while tracing illegal copies on the internet. Downloading content from peer-to-peer networks often produces partial downloads, which are not viewable on media players. Our software tool identifies type of the partially downloaded file first, and thereby decides if parsing is possible. If parsing is possible, media file is parsed in the second phase, thus identifying successive blocks and extracting correct sequences, both audio and video joined, or separated, that are playable on the media player. We support parsing of MPEG1, MPEG2, DIVX, and XVID media files.

Data Assurance in a Conventional File System

Sasa Rudan (1) XE "Sasa Rudan" , Aleksandra Kovacevic (1), Charles Milligan (2)

1.  XE "Aleksandra Kovacevic" IPSI Belgrade, Serbia and Montenegro XE "Charles Milligan" 
2. StorageTek, United States of America

The goal of this research is to find a mechanism to guarantee that a file stored in a conventional file system, on disk, has not been modified. Our proposal for achieving that goal is a smart card based DSFS (Digital Sealed File System). The main idea is to send only the hash value of a document to the SmartCard together with the unique document identification. After creation of public/private key pair and hash value encryption, SmartCard destroys private key. This yields a final signature and public key as output. Therefore, sending confidential key material from SmartCard to a system is completely avoided. Since hash value is small data, limited bandwidth to the card for transferring large documents for encryption is not a problem. However, there are some possible drawbacks of the proposed idea. An attacker is able to circumvent the signing process in SmartCard and to act as SigningTool. Moreover, publishing of public key is the issue of the DSFS architecture and public key distribution is too complex and unreliable solution. Here we describe a possibility of overcoming these problems.

The Solution for Distributed Management of Digital Signatures in Highly-loaded SAN Systems

Sasa Rudan XE "Sasa Rudan" , Zoran Babovic XE "Zoran Babovic" , Darko Jovic, Senad Omerovic, Miroslav Radakovic XE "Darko Jovic" 
IPSI Belgrade, Serbia and Montenegro

New SAN (Storage Area Network) systems deal with billion of files. These files are usually stored on classical hard-disk based storages. This environment very soon pointed out inefficiency of hierarchical file systems. New concepts of raw file systems use digital signatures as URIs (Uniform Resource Identifier) for stored files. This implies need for extremely fast digital signature management, i.e. searching, storage, and deletion of digital signatures in domain of 220*8=2160≈1048 values. This paper presents solution for distributed digital signature management in the highly-loaded SAN environment with one frontal (gateway) server and eight background (parallel) storage nodes.

Experimenting on Selection as a Part of Genetic Algorithm

Marija Radovic XE "Marija Radovic"  

Serbia and Motenegro

Genetic algorithm as part of evolutionary computing is very important and has shown to be very efficient in solving many complex problems, like some NP-complete problems (traveling salesman problem, knapsack problem, etc.).  Selection is a very important component of Genetic Algorithms. And in this paper, some of the methods for selection have been described (Roulette Wheel Selection, Rank Selection, Steady-State Selection, Tournament Selection, etc.), and also some of the results of experiments that have been acted upon them.

Technology Roadmapping - The Right Way for Developing a Project

Aleksandar Kovacevic XE "Aleksandar Kovacevic" 
 IPSI Belgrade, Serbia and Montenegro

Technology roadmapping is a form of technology planning and it can help companies dealing with their competitive environment. Roadmapping is widely adopted in industry. In collaboration with computer science, technology roadmapping makes a powerful way of communication between product teams with purpose to link business strategy, product plans, and technology development. It is the process of creating time-based representations of information designed to support a specific aim or decision process. When used as part of a strategic planning operation, roadmapping promotes innovation by forecasting the elements needed to focus on future technological needs or market demands.

Problem Solving with Interpretive Structural Modeling

Aleksandar Kovacevic XE "Aleksandar Kovacevic" 
 IPSI Belgrade, Serbia and Montenegro

When a company or project team introduce themselves with complex problem, they use a way of collective thinking such as brainstorming, or some similar method. Interpretive Structural Modeling (ISM) makes a pictorial representation of all connections between ideas generated by the team members. It helps team to get the clear picture of a problem and to get a key idea for solving the problem more likely. With a computer support and some mathematical logical analysis, ISM is the method that demands every possible linkage between ideas and generates priority levels, categorizes ideas or shows the connection between ideas.

Recommended Mutation in GA TSP with Weather-Forecast and Tanker History

Ognjen Sobajic XE "Ognjen Sobajic" 
The Faculty of Mathematics, Serbia and Montenegro

In order to improve fitness function value of the solution we've found, our team recommends several heuristics. Bad fitness factor could be caused by a storm or some not so good weather condition in a region. The first approach is simply to avoid it by changing the path between two nodes in the graph into a curve. This solution might be unstable because shifting all the incoming-time can increase costs. The second one is simply to change orientation of the path in a given solution so that high percentage to storm can be avoided. Other approaches are based on local path mutation.

Bar Code Technology

Ivan Ivanov, Miodrag Ignjatov, Aleksandra Jankovic, Olivera Gajcanski XE "Olivera Gajcanski" 
 IPSI Belgrade, Serbia and Montenegro

Bar Code is an automatic identification technology that allows data to be collected accurately and rapidly. A Bar Code symbol consists of a series of parallel, adjacent bars and spaces. Predetermined width patterns are used to code actual data into the symbol. To read information contained in a Bar Code symbol, a scanning device is moved across the symbol from one side to the other. As a scanning device is moved across the symbol, the Bar Code width pattern of bars and spaces is analyzed by the Bar Code decoder, and the original data is recovered. The most visible application of this technology is the supermarket industry, where it has been in use since 1970. Bar Code is now the automatic identification technology, for virtually any application. There are a variety of different types of bar code encoding schemes or "symbologies", each of which were originally developed to fulfill a specific need in a specific industry: UPC, EAN, PDF417, Data Matrix, etc.

IPSI Awarded Abstracts

TV is Dead – Long Live the WEB (SSGRR-2000)

Harold Kroto XE "Harold Kroto" , Nobel Leaurate

University of Sussex, United Kingdom

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 XE "Bob Richardson" , Nobel Laureate

Cornell University, United States of America

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 XE "Jerome Friedman" , Nobel Laureate

 MIT, United States of America

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 XE "Lawrence G. Roberts" , Father of the Internet

United States of America

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.

Number and Organization of Primary Memory Objects in the Brain 
P.G. de Gennes XE "P.G. de Gennes" , Nobel Laureate

College de France, France

A memory area contains a large number (N ~10) of neurons, each of which is connected with ma neighbors (number of efferents: Z ~104).  But the connections are poor:  the probability for one connection to be efficient is p ~10-2. This is important:  different memory objects must be independent. We discuss how a definite memory object can be stored on a cluster of well connected neurons, and what the statistics of these clusters is. The average number M of neurons per cluster is contained within two limits: if M is too small, the memory is not faithful. If M is too large, the storage capacity is too small. Various consequences of this picture will be presented.

Mastering the e-Science 

Herbert Simon XE "Herbert Simon" , Nobel Laureate

United States of America

Our generation like all its predecessors leaves many tasks – hopefully no more than it inherited – for the next generation to take up; but even knowing that it must be so does not remove one’s sense of loss in the parting.

Computer Architecture: Concepts and Systems 

Kenneth Wilson XE "Kenneth Wilson" , Nobel Laureate

United States of America

The coming of the computer has created a revolution as profound as the change from the Middle Age to the Renaissance. Many of the changes that took place around the time of the Renaissance – the invention of printing the development of systematic experimental science, the invention of oil painting – have analogs today, made possible by the computer.
Neural Networks: Concepts, Applications, and Implementations 
Leon Cooper XE "Leon Cooper" , Nobel Laureate

United States of America

When interest in neural networks revived some fifteen years ago, few people believed that such systems would ever be of any use. Computers worked too well; it was felt that they could be programmed to perform any desired task.

New Space Technology: 1km Tether to 100,000km Space Elevator

Hironori A. Fujii XE "Hironori A. Fujii" , Father of Space Elevator

 Japan


Tether technology is a very old technology used for human activity in fabric works for clothes, fishing and hunting, building, and tethering horses and dogs. The tether technology is now becoming one of new and promising technologies for human space activities as spacecraft thrusters, power generators, and important elements of space infrastructures.  The present paper addresses some recent works of the author on the space tether technology applied to an aurora experiment using a sounding rocket, a space solar power satellite and a space elevator for lifting us from the Earth to space.

Design is an Art Form

Michael Flynn XE "Michael Flynn" , Father of Computer Architecture Revolution

United States of America

Design is an art form in which the designer selects from a myriad of alternatives to bring the "optimum" choice to a user. In many complex systems the notion of "optimum" is difficult to define. Indeed, the users themselves will not agree, so the "best" system is simply the one in which the designer evaluates the options and takes the responsibilities.

Are We Going Towards Artificial Man? Humanoid Robots: Past, Present State and the Future
Miomir Vukobratovic XE "Miomir Vukobratović" , Father of Zero Point Moment in Robotics
Serbia and Montenegro

Rapid development of humanoid robots brings about new shifts of the boundaries of Robotics as a scientific and technological discipline. New technologies of components, sensors, microcomputers, as well as new materials, have recently put up the barriers to real-time integrated control of some very complex dynamic systems such as humanoid robots are which already today possess about fifty degrees of freedom and are updated in microseconds of controller signals. In view of the above statements, the work for the first time raises the essential question on the justifiability of increasing the number of degrees of freedom of humanoid robots, having in mind that for the overall skeletal activity man has at its disposal roughly about 650 muscles of human body which could be approximately expressed by more than three hundreds equivalent degrees of freedom, i.e. the same number of biological actuators.
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