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СТАТЬИ

1. Редакционная статья.


Preface.   p3-6, 4p; 

Ключевые слова:PREFACES, COMPUTER programming

Abstract:
The section introduces a series of articles on novel programming tools and techniques.

2. Настраиваемая платформа для онлайновых игр.


On demand platform for online games. By: Shaikh, Anees; Sahu, Sambit; Rosu, 

Marcel-Catalin; Shea, Michael; Saha, Debanjan.  p7-19, 13p;

Ключевые слова: COMPUTER games, COMPUTER programs, COMPUTER software, INFORMATION superhighway, INTERNET games, PROTOTYPES, Engineering

Abstract:
A shared infrastructure, based on emerging on demand computing models, that supports multiple games offers an attractive option for large-scale multiplayer online game providers who want to avoid the risk of investing in dedicated resources. In this paper, we describe a prototype implementation of a service platform for online games. The platform design follows the on demand computing paradigm. It offers integration using open standards and off-the-shelf software and embraces virtualization and simplification to enable sharing resources across games. We describe our experience with identifying appropriate performance metrics for provisioning game servers and with implementing reusable platform components that provide useful functionality for a variety of games. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1IBM Thomas J. Watson Research Center, P.O. Box 704, Yorktown Heights, New York 10598

3.
Игра Quake II с использованием грид.

Running Quake II on a grid. By: Geen, Glenn; Hammer, Matthew; Bethencourt, John; Eiron, 

Iris; Thomas, John; Kaufman, James H..  p21-44, 24p

Ключевые слова: COMPUTER architecture, COMPUTER games, COMPUTER software, INTERNET games, MIDDLEWARE

Abstract:
As a genre of computer games, the massively multiplayer online game (MMOG) has the promise of enabling up to tens-or even hundreds-of thousands of simultaneous players. This paper describes how we began with an existing single-server online game engine and enhanced it to become a multiserver MMOG engine running on a grid. Other approaches require that a game be specifically designed to scale to MMOG player levels. Our approach, using IBM OptimalGrid middleware (which provides an abstracted underlying grid infrastructure to an application) allowed us to reuse an existing game engine without the need to make any significant changes to it. In this paper we examine the design elements needed by an MMOG and provide a practical implementation example-the extension of the id Software Quake II game engine using OptimalGrid middleware. A key feature of this work is the ability to programmatically partition a game world onto a dynamically chosen and sized set of servers, each serving one or more regions of the map, followed by the reintegration of the distributed game world into a seamless presentation for game clients. We explore novel features developed in this work and present results of our initial performance validation experiments with the resulting system. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1IBM Research Division, Almaden Research Center, 6560 Harry Road, San Jose, California 95120

4.
Оценка системной эффективности множественных ролевых игр.

System-performance modeling for massively multiplayer online role-playing games. By: 

Meng Ye; Long Cheng.  p45-58, 14p
Ключевые слова: COMPUTER games, ELECTRONIC games, FANTASY games, INTERNET games, ROLE playing, INTERNET entertainment

NAICS/Industry Codes:
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Abstract:
Massively multiplayer role-playing games (MMORPGs) are among the most popular types of online game. A successful title may have tens of thousands or even millions of subscribers and, at any given time, may have thousands of players online. This paper presents a method for modeling MMORPG system performance and applies it in an analysis of two real MMORPGs. The results show that a strong linear relationship exists between performance metrics at the server side and the number of concurrent players online. As a result, utilization of IT resources, including network traffic and server load, can be predicted, given the number of concurrent players. The performance model presented here can be used for automated IT resource allocation at runtime and is thus useful in the context of utility computing and on demand systems. [ABSTRACT FROM AUTHOR]

Author Affiliations:
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5. Применение передовой техники компиляции для исследования пропускной способности архитектуры Cell Broadband Engine™.

Using advanced compiler technology to exploit the performance of the Cell Broadband 

Engine™ architecture. By: Eichenberger, Alexandre E.; O'Brien, John Kevin; O'Brien, Kathryn M.; 

Wu, Peng; Chen, Tong; Oden, Peter H.; Prener, D. A.; Shepherd, Janice C.; So, Byoungro; Sura, 

Zehra; Wang, Amy; Zhang, Tao; Zhao, Peng; Gschwind, Michael K.; Archambault, Roch; Gao, 

Yaoqing; Koo, Roland.  p59-84, 26p
Ключевые слова: ARTIFICIAL intelligence, COMPUTER architecture, GAMES -- Data processing, COMPUTER programming, SIMULATION methods, COMPUTER systems

Abstract:
The continuing importance of game applications and other numerically intensive workloads has generated an upsurge in novel computer architectures tailored for such functionality. Game applications feature highly parallel code for functions such as game physics, which have high computation and memory requirements, and scalar code for functions such as game artificial intelligence, for which fast response times and a full-featured programming environment are critical. The Cell Broadband Engine™ architecture targets such applications, providing both flexibility and high performance by utilizing a 64-bit multithreaded PowerPC® processor element (PPE) with two levels of globally coherent cache and eight synergistic processor elements (SPEs), each consisting of a processor designed for streaming workloads, a local memory, and a globally coherent DMA (direct memory access) engine. Growth in processor complexity is driving a parallel need for sophisticated compiler technology. In this paper, we present a variety of compiler techniques designed to exploit the performance potential of the SPEs and to enable the multilevel heterogeneous parallelism found in the Cell Broadband Engine architecture. Our goal in developing this compiler has been to enhance programmability while continuing to provide high performance. We review the Cell Broadband Engine architecture and present the results of our compiler techniques, including SPE optimization, automatic code generation, single source parallelization, and partitioning. [ABSTRACT FROM AUTHOR]
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6.
Микрозадача технологии MPI по программированию процессора Cell Broadband Engine™.

MPI microtask for programming the Cell Broadband Engine™ processor. By: Ohara, 

Moriyoshi; Inoue, Hiroshi; Sohda, Yukihiko; Komatsu, Hideaki; Nakatani, Toshio. IBM Systems 

Journal, 2006, Vol. 45 Issue 1, p85-102, 18p

Ключевые слова: COMPUTER input-output equipment, COMPUTER interfaces, COMPUTER software, COMPUTER programming, COMPUTER systems, PROGRAM transformation (Computer programming)

Abstract:
The Cell Broadband Engine processor employs multiple accelerators, called synergistic processing elements (SPEs), for high performance. Each SPE has a high-speed local store attached to the main memory through direct memory access (DMA), but a drawback of this design is that the local store is not large enough for the entire application code or data. It must be decomposed into pieces small enough to fit into local memory, and they must be replaced through the DMA without losing the performance gain of multiple SPEs. We propose a new programming model, MPI microtask, based on the standard Message Passing Interface (MPI) programming model for distributed-memory parallel machines. In our new model, programmers do not need to manage the local store as long as they partition their application into a collection of small microtasks that fit into the local store. Furthermore, the microtasks by exploiting explicit communications in the MPI model. We have created a prototype that includes a novel static scheduler for such optimizations. Our initial experiments have shown some encouraging results. preprocessor and runtime in our microtask system optimize the execution of microtasks by exploiting explicit communications in the MPI model. We have created a prototype that includes a novel static scheduler for such optimizations. Our initial experiments have shown some encouraging results. [ABSTRACT FROM AUTHOR]
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7.
Серверные системы высокой производительности и новое поколение он-лайновых игр.

High-performance server systems and the next generation of online games. By: D'Amora, 

Bruce; Magerlein, Karen; Binstock, Atman; Nanda, Ashwini; Yee, Bernard. IBM Systems Journal, 

2006, Vol. 45 Issue 1, p103-118, 16p

Ключевые слова: COMPUTER network architectures, COMPUTER simulation, HIGH performance computing, INTERNET games, NUMERICAL integration, PEER-to-peer architecture (Computer networks)

Abstract:
Developing a massively multiplayer online game which utilizes physically based simulation to provide realistic behaviors requires numerical integration functions with inherently high computational costs. This simulation, performed on the individual clients of a peer-to-peer networked game or for a client/server online game, presents challenges due to many factors, including limited computing resources at the client level and network latency in the propagation of a client's state to other clients. Computationally intensive simulation may adversely affect performance and result in a situation in which little processing capacity is left for other aspects of the game. In this paper, we explore how a game developer who is aware of these issues might create a game for IBM's recently announced Cell Broadband Engine processor; we also present an example of the development of a game in which multiple human and robotic characters interact with static and dynamic objects in a virtual environment. Although our experience suggests that porting code to the Cell Broadband Engine core with minimal use of its synergistic processing elements (SPEs) should not be expected to produce significant performance gains at this time, the potential of the Cell SPEs to improve performance is considerable. We discuss performance and design and implementation decisions, with programmability issues being especially noted. [ABSTRACT FROM AUTHOR]
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8.
Защита контента в игровых приложениях.

Content protection for games. By: Myles, Ginger; Nusser, Stefan. IBM Systems Journal, 
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Ключевые слова: COMPUTER games, COMPUTER security, COMPUTER software, DATA encryption (Computer science), VIDEO games, COMPUTER systems

Abstract:
In this paper we review the state of the art in content protection for video games by describing the capabilities and shortcomings of currently deployed solutions. In an attempt to address some of the open issues, we present two novel approaches. The first approach uses branch-based software watermarking to discourage and detect piracy through a registration-based system. In the second approach, based on the parallels between games and premium audio and video content, we propose the use of current physical-media copy-protection technologies for gaming content. In particular, we focus on broadcast encryption technology. The use of an open, standard-based architecture enables the development of a more restrictive protection system for games. Finally, we demonstrate how the proposed protection mechanisms can be applied to video-game copy protection through five scenarios. [ABSTRACT FROM AUTHOR]
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9.
Решение для интеллектуального центра обработки звонков клиентов, распознающего контекст: Совершенствование обслуживания клиентов в он-лайновых играх. 

A context-aware smart-call-center solution: Improving customer service for online 

games. By: Lin Luo; Jun Liu; Ling Shao; Wei Lu; Meng Ye.

Issue 1, p145-160, 16p

Ключевые слова: COMMUNICATION models, COMPUTER network architectures, INFORMATION theory, INTERNET games, CALL centers, INTERNET telephony

Abstract:
Call centers play an important role in the online game industry, using automatic call navigation, information integration, and human agent communication to provide interactive services to assist customers. The unique nature of the online game experience has led to new requirements for the call center communication model. In this paper, we propose a context-aware smart-call-center solution which increases customer satisfaction and provides cost savings to online game operators. By leveraging VoIP (voice over Internet Protocol) technology and transmitting contextual information for the player and the game, the smart call center enables a context-aware service capability, helping call-center agents to provide efficient customer support and reducing overall service time and the number of call-center agents. In addition to games, the smart-call-center implementation described in this paper can be used in various solutions that provide instant assistance to customers of online businesses. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1IBM Research Division, IBM China Laboratory, Building 19, Zhongguancun Software Park, 8 Dongbeiwang West Road, Haidian District, Beijing 100094, People's Republic of China


10.
Он-лайновые игры и электронный бизнес: Интегрированная архитектура бизнес-моделей и сервисов для он-лайновых игр.
Online games and e-business: Architecture for integrating business models and services 

into online games. By: Sharp (Chris), C. E.; Rowe, Martin.

Issue 1, p161-179, 19p

Ключевые слова: COMPUTER architecture, COMPUTER games, INTERNET games, ELECTRONIC commerce, INTERNET entertainment, INTERNET entertainment industry

Abstract:
Online games are the future of the interactive entertainment industry. The idea of integrating business services into online games holds a number of exciting possibilities for new business models, new markets, and new growth. We describe an architecture, Business Integration for Games, and an implementation prototype, for integrating online games with business services. We also describe a demonstration system that embeds our prototype into the popular first-person-shooter game Quake II. [ABSTRACT FROM AUTHOR]
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11.
Модель совершенствования маркетинга в области информационных технологий: Построение пользователе - центрической ИТ – организации.

A marketing maturity model for IT: Building a customer-centric IT organization.  By: 

Hirschheim, Rudy; Schwarz, Andrew; Todd, Peter.  p181-199, 19p

Ключевые слова: BUSINESS, COMPUTER science, HIGH technology, INFORMATION technology, MARKETING, PRODUCT management

Abstract:
Despite a variety of management tools, valuable management prescriptions, and the desire of information technology (IT) managers and business managers alike to build a better relationship, the current state of the IT-business relationship is far from ideal. Although many believe the difficulty in managing this relationship is rooted in differences in knowledge, culture, motivation, and language, we argue in this paper that the key to managing relationships is in the frame of reference and that a marketing perspective can prove valuable. We outline how concepts from marketing (e.g., price, product, customer, place, and promotion) are useful within an IT context and propose a marketing maturity model for IT executives to assess how to enhance their relationship with their business counterparts. [ABSTRACT FROM AUTHOR]
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1. Предисловие. 

Preface.  By: Birman, Alex; Ritsko, John J.. , p205-205, 1Р
Ключевые слова: PREFACES, COMPUTER programming

Abstract:
The section introduces a series of articles on novel programming tools and techniques.

2.
Техническая значимость и культурные последствия перехода к языку XML.

Technical context and cultural consequences of XML. By: Adler, S.; Cochrane, R.; Morar, J. F.; Spector, A.. IBM Systems Journal, 2006, Vol. 45 Issue 2, p207-223, 17p

Ключевые слова: ELECTRONIC data interchange, ELECTRONIC data processing, ELECTRONIC systems, VOCABULARY, XML (Document markup language)

Abstract:
The Extensible Markup Language (XML) is an open standard for creating domain- and industry-specific markup vocabularies. XML has become the predominant mechanism for electronic data interchange between information systems and can be described as a universally applicable, durable "Code of Integration." As we celebrate its tenth anniversary, it is appropriate to reflect on the role XML has played and the technical ecosystem in which it functions. In this paper, we discuss both the environment from which XML arose and its technical underpinnings, and we relate these topics to companion papers in this issue of the IBM Systems Journal. We discuss the broad consequences of XML and argue that XML will take its place among the technical standards having the greatest impact on the world in which we live. We conclude with some reflections on the significant technical, economic, and societal consequences that XML is likely to have in the future. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1IBM Research Division, Thomas J. Watson Research Center, 19 Skyline Drive, Hawthorne, New York 10532

2IBM Software Group, 294 Route 100, Somers, New York 105890100

3. Генерация грамматического разбора посредством прямой компиляции схемы XML грамматик.


Generation of efficient parsers through direct compilation of XML Schema grammars. By: Perkins, E.; Matsa, M.; Kostoulas, M. G.; Heifets, A.; Mendelsohn, N.. IBM Systems Journal, 2006, Vol. 45 Issue 2, p225-244, 20p

Ключевые слова: COMPUTER service industry, COMPUTATIONAL linguistics, WEB sites, INTERNET industry, XML (Document markup language)

Abstract:
With the widespread adoption of SOAP and Web services, XML-based processing, and parsing of XML documents in particular, is becoming a performance-critical aspect of business computing. In such scenarios, XML is often constrained by an XML Schema grammar, which can be used during parsing to improve performance. Although traditional grammar-based parser generation techniques could be applied to the XML Schema grammar, the expressiveness of XML Schema does not lend itself well to the generic intermediate representations associated with these approaches. In this paper we present a method for generating efficient parsers by using the schema component model itself as the representation of the grammar. We show that the model supports the full expressive power of the XML Schema, and we present results demonstrating significant performance improvements over existing parsers. [ABSTRACT FROM AUTHOR]
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Интеграция SQL и XQuery в IBM DB2.

Integration of SQL and XQuery in IBM DB2. By: Ozcan, F.; Chamberlin, D.; Kulkarni, K.; Michels, J.-E.. IBM Systems Journal, 2006, Vol. 45 Issue 2, p245-270, 26p

Ключевые слова: DATABASES, INFORMATION technology, SQL (Computer program language), WEB sites, XML (Document markup language)

Abstract:
Relational database systems have dominated the database industry for a quarter century. However, the advent of the Web has led to requirements for storage of new kinds of information in which the order of information is important and data structure can vary over time and from one document to another. These evolving requirements have given rise to Extensible Markup Language (XML) as a widely accepted data format and to XQuery as an emerging standard language for querying XML data sources. A set of extensions to the Structured Query Language (SQL) called SQL/XML enables XML data to be stored in relational databases, taking advantage of the mature infrastructure of relational systems and combining the advantages of SQL and XQuery. However, building a bridge between SQL and XQuery is challenging due to the many syntactic and semantic differences between the two languages. This paper describes how IBM DB2t deals with this challenge and provides users with a flexible system for storing and processing both relational and XML data. [ABSTRACT FROM AUTHOR]
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5.
 DB2 превращается в гибрид: интеграция обычной XML и XQuery с реляционными данными и SQL .

DB2 goes hybrid: Integrating native XML and XQuery with relational data and SQL. By: Beyer, K.; Cochrane, R.; Hvizdos, M.; Josifovski, V.; Kleewein, J.; Lapis, G.; Lohman, G.; Lyle, R.; Nicola, M.; Ozcan, F.; Pirahesh, H.; Seemann, N.; Singh, A.; Truong, T.; Van der Linden, R. C.; Vickery, B.; Zhang, C.; Zhang, G.. IBM Systems Journal, 2006, Vol. 45 Issue 2, p271-298, 28p

Ключевые слова: DATABASE design, DATABASE management, ELECTRONIC data processing, SQL (Computer program language), XML (Document markup language)

Abstract:
Comprehensive and efficient support for XML data management is a rapidly increasing requirement for database systems. To address this requirement, DB2 Universal Database™ (UDB) now combines relational data management with native XML support. This makes DB2® a truly hybrid database management system with first-class support for both XML and relational data processing as well as the integration of the two. This paper presents the overall architecture and design aspects of native XML support in DB2 UDB and its integration with the relational data-flow engine. We describe the new XML components in DB2 UDB and show how XML processing leverages much of the infrastructure which is used for relational data. [ABSTRACT FROM AUTHOR]
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6.
Оптимизация DB2 XML по критерию стоимости.

Cost-based optimization in DB2 XML. By: Balmin, A.; Eliaz, T.; Hornibrook, J.; Lim, L.; Lohman, G. M.; Simmen, D.; Wang, M.; Zhang, C.. IBM Systems Journal, 2006, Vol. 45 Issue 2, p299-319, 21p

Ключевые слова: COMPILERS (Computer programs), COMPUTER files, DATABASES, SQL (Computer program language), XML (Document markup language)

Abstract:
DB2 XML is a hybrid database system that combines the relational capabilities of DB2 Universal Database™ (UDB) with comprehensive native XML support. DB2 XML augments DB2® UDB with a native XML store, XML indexes, and query processing capabilities for both XQuery and SQL/XML that are integrated with those of SQL. This paper presents the extensions made to the DB2 UDB compiler, and especially its cost-based query optimizer, to support XQuery and SQL/XML queries, using much of the same infrastructure developed for relational data queried by SQL. It describes the challenges to the relational infrastructure that supporting XQuery and SQL/XML poses and provides the rationale for the extensions that were made to the three main parts of the optimizer: the plan operators, the cardinality and cost model, and statistics collection. [ABSTRACT FROM AUTHOR]
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7.
Введение в серию статей по тематике XML.

Introduction. By: Horn, Paul; Mills, Steven. IBM Systems Journal, 2006, Vol. 45 Issue 2, preceding p321, 1p; 

The article presents an introduction to a series of articles on XML.
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Влияние родительской кластеризации на эффективность массовой загрузки документов в XML деревьях.

The importance of sibling clustering for efficient bulkload of XML document trees. By: Kanne, C. C.; Moerkotte, G.. IBM Systems Journal, 2006, Vol. 45 Issue 2, p321-334, 14p

Ключевые слова: ALGORITHMS, COMPUTER interfaces, COMPUTER storage devices, MICROCOMPUTERS, XML (Document markup language)

Abstract:
In an XML Data Store (XDS), importing documents from external sources is a very frequent operation. Because a document import consists of a large number of individual node inserts, it is essentially a small bulkload operation, and thus efficient bulkload support is crucial for the performance of the XDS. The bulkload operation is in essence a mapping of an XML parser's output into the storage structures of the XDS. This involves two major subtasks: (1) partitioning the document's logical tree structure into subtrees that can be stored on a page in a way that is both space-efficient and suitable for later processing and (2) mapping the subtrees to the internal representation of the XDS for paging. In enterprise-scale environments with very large documents and many parallel bulkload operations, the first task is particularly challenging, as not only disk space consumption, but also CPU and main-memory usage are important factors. In this paper, we discuss the requirements for an XDS bulkload component and examine existing algorithms for tree partitioning and their applicability to the bulkload operation. We derive a new tree-partitioning algorithm for use in the bulkload operation and present the design of the bulkload component for the XDS Natix. Finally, we evaluate the performance of the bulkload component and compare our results with previous work. [ABSTRACT FROM AUTHOR]
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9. Пояснение к полнотекстовым расширениям языка XQuery.


XQuery Full-Text extensions explained. By: Amer-Yahia, S.; Botev, C.; Dorre, J.; Shanmugasundaram, J.. IBM Systems Journal, 2006, Vol. 45 Issue 2, p335-351, 17p

Ключевые слова:DOCUMENT markup language, HYPERTEXT systems, QUERY languages (Computer science), WEB sites, XML (Document markup language)

Abstract:
There has been recent interest in developing XML query languages, such as XPath and XQuery, to tap the vast amount of information represented and stored in Extensible Markup Language (XML). These query languages, however, have focused mainly on querying the structure of XML documents and provide only rudimentary support for querying text content. To fill this void, XQuery Full-Text has been developed as a full-text extension to XQuery (and also XPath, which is a subset of XQuery). Consequently, XQuery Full-Text can be used to seamlessly query over both the structure and the text content of XML documents. This paper explains the design principles behind XQuery Full-Text, describes its evolution, and illustrates its core features with examples. It is intended as a reference that is shorter and more accessible than the current World Wide Web Consortium working draft. [ABSTRACT FROM AUTHOR]
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10.
Расширенный поиск в XML с использованием XQuery 1.0 and XPath 2.0 Full-Text.

Enhancing XML search with XQuery 1.0 and XPath 2.0 Full-Text. By: Case, P.. IBM Systems Journal, 2006, Vol. 45 Issue 2, p353-360, 8p

Ключевые слова:DATABASE searching, DATABASES, DOCUMENT markup languages, LIBRARIES, XML (Document markup language)

Abstract:
Powerful queries of character strings, numbers, dates, and nodes are familiar to users of relational database systems. Full-text database search systems feature queries that (1) use logical, proximity, and starts-with operators, (2) offer user control of case and diacritics, stemming, and wildcards, and (3) support thesauruses, taxonomies, and ontologies. Two emerging standards, XQuery 1.0 and XQ/XPFT (XQuery 1.0 and XPath 2.0 Full-Text), combine the search capabilities of the aforementioned systems and promise to change the face of full-text searching. This paper explores the expected benefits of these standards in searching relational data and full-text documents in XML from an end user point of view and describes how these benefits would apply to a search system used at the Library of Congress. These standards have the potential to solve many real-life full-text search system problems and to restore the end-user control necessary to enable and facilitate complex searching. [ABSTRACT FROM AUTHOR]
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Революционное влияние XML на функциональную совместимость биомедицинской информации.

Revolutionary impact of XML on biomedical information interoperability.  By: Shabo, A.; Rabinovici-Cohen, S.; Vortman, P.. IBM Systems Journal, 2006, Vol. 45 Issue 2, p361-372, 12p

Ключевые слова:INTERNETWORKING (Telecommunication), MEDICAL care, MEDICAL electronics, MEDICAL records, XML (Document markup language)

Abstract:
The use of Extensible Markup Language (XML) to implement data sharing and semantic interoperability in healthcare and life sciences has become ubiquitous in recent years. Because in many areas there was no preexisting data format, XML has been readily embraced and is having a great impact. Biomedical data is very heterogeneous, varying from administrative information to clinical data, and recently to genomic data, making information exchange a great challenge. In particular, it is hard to achieve semantic interoperability among disparate and dispersed systems--a common constellation in the fragmented world of healthcare. Moreover, the emerging patient-centric and information-based medicine approach is posing another challenge--the development and use of an integrated health record for each patient. This means that diverse data from many systems has to be generated, integrated, and become available at the point of care. This paper presents the case that XML is becoming the integration "glue" for biomedical information interoperability, which can lead to improvements in pharmaceuticals, genomic-based clinical research, and personalized medicine, which, for the first time, can be fine-tuned to serve individuals through their longitudinal electronic health records. [ABSTRACT FROM AUTHOR]
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12.
Новые модели в применении XML для информационного моделирования в сфере обслуживания.

Emerging patterns in the use of XML for information modeling in vertical industries. By: Hinkelman, S.; Buddenbaum, D.; Zhang, L.-J.. IBM Systems Journal, 2006, Vol. 45 Issue 2, p373-388, 16p

Ключевые слова: INSURANCE, MEDICAL care, SYSTEM analysis, TRAVEL, WEB sites, XML (Document markup language)

Abstract:
Extensible Markup Language (XML) has emerged as the predominant non-binary information format. The impact of XML has been most strongly felt in information exchange environments and information modeling. This paper focuses on a set of innovative patterns that has emerged in the use of XML for information modeling and business content design in the health-care, travel, insurance, and other industries. We provide historical perspectives on this development and characterize XML's current state in relation to Web Services. [ABSTRACT FROM AUTHOR]
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13.
Технология отображения XML: установление связей в XML-центрическом мире.

XML mapping technology: Making connections in an XML-centric world. By: Roth, M.; Hernandez, M. A.; Coulthard, P.; Yan, L.; Popa, L.; Ho, H. C.-T.; Salter, C. C.. IBM Systems Journal, 2006, Vol. 45 Issue 2, p389-409, 21p

Ключевые слова: INFORMATION retrieval, METADATA, PROGRAMMING languages (Electronic computers), WEB sites, XML (Document markup language)

Abstract:
Extensible Markup Language (XML) has grown rapidly over the last decade to become the de facto standard for heterogeneous data exchange. Its popularity is due in large part to the ease with which diverse kinds of information can be represented as a result of the self-describing nature and extensibility of XML itself. The ease and speed with which information can be represented does not extend, however, to exchanging such information between autonomous sources. In the absence of controlling standards, such sources will typically choose differing XML representations for the same concept, and the actual exchange of information between them requires that the representation produced by one source be transformed into a representation understood by the other. Creating this information exchange "glue" is a tedious and error-prone process, whether expressed as Extensible Stylesheet Language Transformation (XSLT), XQuery, Javae, Structured Query Language (SQL), or some other format. In this paper, we present an extensible XML mapping architecture that elevates XML mapping technology to a fundamental integration component that promotes code generation, mapping reuse, and mapping as metadata. [ABSTRACT FROM AUTHOR]
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1IBM Almaden Research Center, 555 Bailey Road, San Jose, California 95141

2IBM Almaden Research Center, 650 Harry Road, San Jose, California 95120

3IBM Software Group, Toronto Laboratory, 8200 Warden Avenue, Markham, Ontario, Canada L6G 1C7

14.
Виртуальный XML: инструментальные средства XML для доступа к ресурсам Интернет.

Virtual XML: A toolbox and use cases for the XML world view. By: Rose, K. H.; Malaika, S.; Schloss, R. J.. IBM Systems Journal, 2006, Vol. 45 Issue 2, p411-424, 14p

Ключевые слова:DATABASES, INTERNET, WORLD Wide Web, WEB sites, XML (Document markup language)

Abstract:
Although the Extensible Markup Language (XML) has gained in popularity and has resulted in the creation of powerful software for authoring, transforming, and querying XML-based business data, much information remains in non-XML form. In this paper we introduce an approach to virtualize data resources and thus enable applications to access both XML and non-XML sources. We describe the architectural components that enable virtual XML--a toolbox that includes a cursor model, an XML-view mechanism such as the view created with the Data Format Description Language (DFDL), and XML processing languages. We illustrate the applicability of virtual XML through a number of use cases in various environments. We discuss the products that we expect from vendors and the open-source community and the way enterprises can plan to take advantage of virtual XML developments. Finally, we outline future research directions that include a vision of virtual XML that covers large-scale structures such as entire file systems, databases, or even the World Wide Web. [ABSTRACT FROM AUTHOR]
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15.
Бизнес-процессы для Вэб-сервисов: принципы и приложения.

Business processes for Web Services: Principles and applications. By: Khalaf, R.; Keller, A.; Leymann, F.. IBM Systems Journal, 2006, Vol. 45 Issue 2, p425-446, 22p

Ключевые слова: COMPUTER service industry, CUSTOMER services, HIGH technology, INFORMATION technology, XML (Document markup language)

Abstract:
The Business Process Execution Language for Web Services (BPEL4WS or BPEL for short) is an XML-based language for defining business processes that provides an interoperable, portable language for both abstract and executable processes and that was designed from the beginning to operate in the heterogeneity and dynamism that is commonplace in information technology today. BPEL builds on the layers of flexibility provided by the Web Services stack, and especially by XML. In this paper, we provide a brief introduction to BPEL with emphasis on architectural drivers and basic concepts. Then we survey ongoing BPEL work in several application areas: adding quality of service to BPEL, extending BPEL to activities involving humans, BPEL for grid computing, and BPEL for autonomic computing. [ABSTRACT FROM AUTHOR]
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СТАТЬИ
1.
Редакционная статья.

From the Editor.  By: Kelton, W. David, p1-1, 1/2p

Ключевые слова: ELECTRONIC data processing, PERIODICALS

Abstract:
Presents an introductory statement to the January 2005 issue of "Informs Journal on Computing."


2.
Об обобщении моделей графа событий.

On the Generality of Event-Graph Models. By: Savage, Eric L.; Schruben, Lee W.; Enver 

Yücesan, p3-9, 7p

Ключевые слова: COMPUTER simulation, DIGITAL control systems, INDUSTRIAL engineering, MACHINE theory, MATHEMATICAL models, SIMULATION methods, SYSTEM analysis, TURING machines

Author-Supplied Keywords:
applications, Languages, networks-graphs, simulation

Abstract:
Event graphs model the dynamics of a discrete-event simulation model. This paper demonstrates the modeling power of event graphs by presenting a model that simulates a Turing machine. Therefore, according to Church's thesis, event-graph models are able to model any system that can be implemented on a modern computer. Theoretical and practical implications of this assertion are also discussed. [ABSTRACT FROM AUTHOR]

Author Affiliations:
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3.
Мета-эвристические алгоритмы для транспортных систем класса «спрос-отклик».

Meta-Heuristics for a Class of Demand-Responsive Transit Systems. By: Crainic, Teodor 

Gabriel; Malucelli, Federico; Nonato, Maddalena; Guertin, François, p10-24, 15р
Ключевые слова: ARTIFICIAL intelligence, HEURISTIC programming, LOCAL transit, PROGRAMMING (Mathematics), TRANSPORTATION, URBAN transportation

Author-Supplied Keywords:
GRASP,  tabu search,  hybrids,  public transport, demand-adaptive, meta-heuristics

Abstract:
The demand-adaptive systems studied in this paper attempt to offer demand-responsive services within the framework of traditional scheduled bus transportation: Users call to request service between two given points and, in so doing, induce detours in the vehicle routes; at the same time, though, a given set of compulsory stops is always served according to a predefined schedule, regardless of the current set of active requests. The model developed to select requests and determine the routing of the vehicle yields a difficult formulation but with a special structure that may be used to develop efficient algorithms. In this paper, we develop, test, and compare several solution strategies for the single line-single vehicle problem that belong to two general metaheuristic classes, memory-enhanced greedy randomized multistart constructive procedures, and tabu search methods. Hybrid meta-heuristics combining the two methods are also analyzed. [ABSTRACT FROM AUTHOR]
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4. Обликовое мультикатегорийное дерево решений с использованием нелинейного программирования.


Oblique Multicategory Decision Trees Using Nonlinear Programming. By: Street, W. Nick, p25-31, 7p;

Ключевые слова:ALGORITHMS, ARTIFICIAL intelligence, DATABASE searching, MACHINE learning, NONLINEAR programming, PROGRAMMING (Mathematics), DATA mining

Author-Supplied Keywords:
programming, Nonlinear, applications, machine learning, decision tree,  artificial intelligence

Abstract:
Induction of decision trees is a popular and effective method for solving classification problems in data-mining applications. This paper presents a new algorithm for multi-category decision tree induction based on nonlinear programming. This algorithm, termed OC-SEP (Oblique Category SEParation), combines the advantages of several other methods and shows improved generalization performance on a collection of real-world data sets. [ABSTRACT FROM AUTHOR]
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5.
GRASP (процедура поглощающего адаптивного случайного поиска) при составлении графика параллельной обработки данных с временным окном.

A GRASP for Parallel Machine Scheduling with Time Windows. By: Rojanasoonthon, Siwate; 

Bard, Jonathan, p32-51, 20p;

Ключевые слова: ARTIFICIAL intelligence, HEURISTIC programming, MECHANICAL engineering, OPERATIONS research, PRODUCTION control, PROGRAMMING (Mathematics), PRODUCTION scheduling

Author-Supplied Keywords:
time windows, Heuristics. GRASP, Priorities, parallel machine scheduling

Abstract:
This paper presents a greedy randomized adaptive search procedure (GRASP) for scheduling n jobs on mononhomogeneous parallel machines with time windows. An additional feature of the problem is that each job falls into one of ? priority classes. The objective is to maximize the number of jobs scheduled, where a job in a higher priority class has infinitely more value than a job in a lower priority class. The GRASP consists of two phases. The first phase produces feasible solutions by ranking each job with a greedy function and then selecting one at random from a restricted candidate list. The process is repeated until no more jobs can be scheduled. The second phase seeks a local optimum by searching over a series of neighborhoods defined by job insertions and exchanges. The algorithm is compared to a dynamic-programming heuristic that sequentially schedules the jobs in each priority class. Extensive computational results are presented based on data drawn from an application involving the use of communications relay satellites. [ABSTRACT FROM AUTHOR]
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6.
Constraint-Propagation-Based Cutting Planes: An Application to the Resource-Constrained 

Project Scheduling Problem. By: Demassey, Sophie; Artigues, Christian; Michelon, Philippe, p52-65, 14p

Ключевые слова: LINEAR programming, MATRICES, PROGRAMMING (Mathematics), PRODUCTION scheduling, TRANSFORMATIONS (Mathematics), VECTOR analysis

Author-Supplied Keywords:
cutting plane, constraint propagation, shaving, resource-constrained project scheduling problem

Abstract:
We propose a cooperation method between constraint programming and integer programming to compute lower bounds for the resource-constrained project scheduling problem (RCPSP). The lower bounds are evaluated through linear-programming (LP) relaxations of two different integer linear formulations. Efficient resource-constraint propagation algorithms serve as a preprocessing technique for these relaxations. The originality of our approach is to use additionally some deductions performed by constraint propagation, and particularly by the shaving technique, to derive new cutting planes that strengthen the linear programs. Such new valid linear inequalities are given in this paper, as well as a computational analysis of our approach. Through this analysis, we also compare the two considered linear formulations for the RCPSP and confirm the efficiency of lower bounds computed in a destructive way. [ABSTRACT FROM AUTHOR]
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7. Числовые решения интегральных уравнений возобновляемого типа.


Numerical Solutions of Renewal-Type Integral Equations. By: Tortorella, Michael, p66-74, 

Ключевые слова: ARTIFICIAL intelligence, HEURISTIC programming, NUMERICAL analysis, OPERATIONS research, PERMUTATIONS, PROBABILITIES, PROGRAMMING (Mathematics)

Author-Supplied Keywords:
reliability, Queues, inventory, software, analysis of algorithms

Abstract:
In this paper, we develop a general-purpose heuristic for permutations problems. The procedure is based on the scatter-search and tabu-search methodologies and treats the objective-function evaluation as a black box, making the search algorithm context-independent. Therefore, our main contribution consists of the development and testing of a procedure that uses no knowledge from the problem context to search for the optimal solution. We perform computational experiments with four well-known permutation problems to study the efficiency and effectiveness of the proposed method. These experiments include a comparison with two commercially available software packages that are also based on meta-heuristic optimization technology and allow solutions to be represented as permutations. [ABSTRACT FROM AUTHOR]
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8.
Двух моментная аппроксимация для последовательностей класса GI/G/c с конечной пропускной способностью.

A Two-Moment Approximation for the GI/G/c Queue with Finite Capacity. By: Choi, Dae W.; 

Kim, Nam K.; Chae, Kyung C., p75-81, 7p;

Ключевые слова: INDUSTRIAL engineering, MANAGEMENT science, OPERATIONS research, PRODUCTION control, PROGRAMMING (Mathematics), QUEUING theory, PRODUCTION scheduling, STOCHASTIC processes

Author-Supplied Keywords:
approximations, multiple servers  nite capacity, queue-length distribution, loss probability, optimal buffer design, queues

Abstract:
In this paper, we consider the steady-state queue length of the multiserver finite-capacity GI/G/c/c+r queue. As a result, we first obtain an exact transform-free expression for the steady-state queue-length distribution. Making use of this result, we then present a simple two-moment approximation for the queue-length distribution. From this, approximations for some important performance measures, such as the loss probability, the mean queue length, and the mean waiting time, are also obtained. In addition, we propose an approximation for the minimal buffer size that keeps the loss probability below an acceptable level. Extensive numerical experiments show that our approximation is extremely simple yet fairly good in its performance. [ABSTRACT FROM AUTHOR]
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9.
Эвристика, основанная на локальном поиске, для решения задачи заполнения многомерного рюкзака с ограничениями, диктуемыми спросом.

A Local-Search-Based Heuristic for the Demand-Constrained Multidimensional Knapsack 

Problem. By: Cappanera, Paola; Trubian, Marco, p82-98, 17p; 

Ключевые слова: ARTIFICIAL intelligence, CONSTRAINTS (Artificial intelligence), HEURISTIC programming, INTEGER programming, PROGRAMMING (Mathematics), KNAPSACK problem (Mathematics)

Author-Supplied Keywords:
heuristic algorithms, multidimensional knapsack, integer programming

Abstract:
We consider an extension of the 0–1 multidimensional knapsack problem in which there are greater-thanor-equal-to inequalities, called demand constraints, in addition to the standard less-than-or-equal-to constraints. Moreover, the objective function coefficients are not constrained in sign. This problem is worth considering because it is embedded in models of practical application, it has an intriguing combinatorial structure, and it appears to be a challenging problem for commercial ILP solvers. Our approach is based on a nested tabu-search algorithm in which neighborhoods with different structures are exploited. First, a tabu-search procedure is carried out in which mainly the infeasible region is explored. Once feasibility has been established, a second tabu-search procedure, which analyzes only feasible solutions, is applied. The algorithm has been tested on a wide set of instances. Computational results are discussed. [ABSTRACT FROM AUTHOR]
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10.
Оптимизация процесса обработки данных для Вэб-сервера электронной коммерции.

Optimal Processing Policies for an e-Commerce Web Server. By: Yong Tan; Moinzadeh, 

Kamran; Mookerjee, Vijay S., p99-110, 12p;

Ключевые слова: QUEUING theory, PRODUCTION scheduling, STOCHASTIC processes, ELECTRONIC commerce, COMPUTER systems, ENTERPRISEWIDE computing

Author-Supplied Keywords:
priority processing, Queues, reneging, electronic commerce

Abstract:
The explosive growth in online shopping has provided online retailers impressive opportunities to extend revenue and profit. However, retailers may lose considerable online business from slow response times at electronic shopping sites. Although increasing server capacity may improve response time, the resources needed to do so are clearly not free. In this study, we propose a scheme that can improve a server's performance with no more than its current capacity. This scheme is based on priority processing, where the priority assigned to a customer depends on the potential revenue that is likely to be generated from the customer. The results for single-period analysis show that the benefit from priority processing increases as the server becomes more heavily utilized. We have also modeled a multiperiod version of the problem, where the demand in a period depends on the quality of service (QoS) that buyers receive in the previous period. In the multiperiod problem, both the server capacity and the processing policy in each period are determined optimally. Here, it may be optimal for the retailer to sacrifice profit and increase QoS in initial periods in order to increase demand (and revenue) in later periods. Thus, the processing policy of the server evolves from an emphasis on QoS in initial periods, to one on profit in subsequent periods. [ABSTRACT FROM AUTHOR]
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11.
Контекстно-независимый поиск рассеивателя и табу при решении проблем перестановок. 

Context-Independent Scatter and Tabu Search for Permutation Problems.  By: Campos, 

Vicente; Laguna, Manuel; Martí, Rafael, p111-122, 12p; 

Ключевые слова: ARTIFICIAL intelligence, COMBINATORIAL analysis, HEURISTIC programming, MATHEMATICAL optimization, MATHEMATICS, PERMUTATIONS, PROGRAMMING (Mathematics), SYSTEM analysis

Author-Supplied Keywords:
software, analysis of algorithms, heuristic

Abstract:
In this paper, we develop a general-purpose heuristic for permutations problems. The procedure is based on the scatter-search and tabu-search methodologies and treats the objective-function evaluation as a black box, making the search algorithm context-independent. Therefore, our main contribution consists of the development and testing of a procedure that uses no knowledge from the problem context to search for the optimal solution. We perform computational experiments with four well-known permutation problems to study the efficiency and effectiveness of the proposed method. These experiments include a comparison with two commercially available software packages that are also based on meta-heuristic optimization technology and allow solutions to be represented as permutations. [ABSTRACT FROM AUTHOR]
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12.
Экспериментальное исследование алгоритма аппроксимации, основанного на линейном программировании, для проблемы составления расписаний.

An Experimental Study of LP-Based Approximation Algorithms for Scheduling Problems. By: 

Savelsbergh, Martin W. P.; Uma, R. N.; Wein, Joel, p123-136, 14p; 

Ключевые слова: APPROXIMATION theory, COMPUTER science, INDUSTRIAL engineering, LINEAR programming, PROGRAMMING (Mathematics), PRODUCTION scheduling, SYSTEM analysis, SYSTEMS engineering

Author-Supplied Keywords:
linear programming, approximation algorithms, single-machine scheduling

Abstract:
Recently there has been much progress on the design of approximation algorithms for a variety of scheduling problems in which the goal is to minimize the average weighted completion time of the jobs scheduled. Many of these approximation algorithms have been inspired by polyhedral formulations of the scheduling problems and their use in computing optimal solutions to small instances. In this paper we demonstrate that the progress in the design and analysis of approximation algorithms for these problems also yields techniques with improved computational efficacy. Specifically, we give a comprehensive experimental study of a number of these approximation algorithms for 1¦r<sub>j</sub>¦?w<sub>j</sub>C<sub>j</sub>, the problem of scheduling jobs with release dates on one machine so as to minimize the average weighted completion time of the jobs scheduled. We study both the quality of lower bounds given for this problem by different linear-programming relaxations and combinatorial relaxations, and the quality of upper bounds delivered by a number of approximation algorithms based on them. The best algorithms, on almost all instances, come within a few percent of the optimal average weighted completion time. Furthermore, we show that this can usually be achieved with O(n log n) computation. In addition we observe that on most kinds of synthetic data used in experimental studies a simple greedy heuristic, used in successful combinatorial branch-and-bound algorithms for the problem, outperforms (on average) all of the LP-based heuristics. We identify, however, other classes of problems on which the LP-based heuristics are superior and report on experiments that give a qualitative sense of the range of dominance of each. We consider the impact of local improvement on the solutions as well. We also consider the performance of the algorithms for the average weighted flow-time criterion, which, although equivalent to average weighted completion time at... [ABSTRACT FROM AUTHOR]
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СТАТЬИ

1.
Редакционная статья, посвященная обзору материалов четвертого тома.

EDITOR'S INTRODUCTION.  By: Yong Shi, p1-3, 3p

Ключевые слова: DECISION making,  INFORMATION technology

 PERIODICALS

Abstract:
Presents the introduction to nine contributed papers in categories of decision making problems and information technology systems which are published in vol.4, 2005 issue of the "International Journal of Information and Technology and Decision Making" publication.

2. Анализ принятия маркетинговых решений, основанный на методах
теории игр - TURF ( общий недублирующий охват и частота ) и вектора Шепли.

MARKETING DECISION ANALYSIS BY TURF AND SHAPLEY VALUE. By: CONKLIN, W. MICHAEL; LIPOVETSKY, STAN, p5-19, 15p;

Ключевые слова: BUSINESS planning, COMMERCIAL products, CONSUMER satisfaction, DECISION making, GAME theory, MARKETING, MARKETING strategy, DECISION theory

Author-Supplied Keywords:
Product lines, TURF, cooperative games, Shapley Value, marketing research

Abstract:
We consider a problem of marketing decisions for the choice of a product with maximum customer appeal. A widely used technique for this purpose is TURF, or Total Unduplicated Reach and Frequency, which evaluates a union of the events defined by the sample proportion of many products, or flavors of one product. However, when using TURF, it is often impossible to distinguish between subsets of different flavor combinations with practically the same level of coverage. An appropriate tool can be borrowed from cooperative game theory, namely, the Shapley Value, that permits the ordering of flavors by their strength in achieving maximum consumers' reach and provides more stable results than TURF. We describe marketing strategy reasons for using these techniques in the identification of the preferred combinations in media or product mix. [ABSTRACT FROM AUTHOR]
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3.
Многокритериальный подход к построению динамического доказательства в интеллектуальном интерфейсе пользователя.

A MULTICRITERIA APPROACH TO DYNAMIC REASONING IN AN INTELLIGENT USER INTERFACE. By: 

KABASSI, KATERINA; DESPOTIS, DIMITRIS K.; VIRVOU, MARIA, p21-34, 14p; 

Ключевые слова: ELECTRONIC mail systems, INFORMATION technology, LOGIC, REASONING, SYSTEM design, USER interfaces (Computer systems), HUMAN-machine systems

Author-Supplied Keywords:
Intelligent user interface, user modeling, data envelopment analysis

Abstract:
This paper presents the way that the global efficiencies approach has been applied to improve the dynamic reasoning of an intelligent Graphical User Interface (GUI) that is based on the Data Envelopment Analysis (DEA). The GUI provides intelligent help to users during their interaction with an e-mailing system, which is called I-Mailer. For this purpose, I-Mailer constantly reasons about every user action in terms of the user's goals and plans. In case the user is involved in a problematic situation, it transforms the user's problematic action and generates alternative actions to be suggested to the user. The actions suggested should be better than the problematic one in the context of the user's intentions as these are hypothesized by the system. Therefore, DEA is used in order to categorize the candidate alternative actions to be suggested to the user into dominating and dominated ones. However, this process usually results in the production of many alternative actions that could be suggested to the user instead of the one issued. To solve this problem, we have applied the global efficiencies approach to discriminate further among the DEA-efficient alternative actions and select the best alternative action to be suggested to a user. Finally, the system has been evaluated as to the effectiveness of this approach. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1Department of Informatics, University of Piraeus, 80 Karaoli & Dimitriou St., 18534 Piraeus, Greece Piraeus 

4. Подход «оплата на месте» к установлению внутридоменной ценовой политики, обеспечивающей обслуживание по частоте пропускания.

A SPOT PRICING FRAMEWORK FOR PRICING INTRA-DOMAIN ASSURED BANDWIDTH SERVICES. By: 

GUPTA, APARNA; KALYANARAMAN, SHIVKUMAR; ZHANG, LINGYI, p35-58, 24p; 
Ключевые слова: BROADBAND communication systems, INTERNET, PRICING, SERVICE industries, SIMULATION methods, SURPLUS (Economics), INTERNET service providers

Author-Supplied Keywords:
Internet Quality of Service, QoS assurance, spot-pricing, nonlinear pricing, simulation modeling

Abstract:
The Internet today offers primarily a best-effort service. Research and technology development efforts are currently underway to allow the provisioning of better than best-effort quality of service assurances. In this article, we develop a spot pricing framework for expected bandwidth guaranteed Internet service contracts on a single domain. A nonlinear pricing model that maximizes the total surplus with cost constraints forms the basis for the framework. The spot price process is obtained for different demand profiles of the customer-base and demand arrival characteristics. Simulation modeling and analysis is employed to implement the pricing framework and analyze the price process under different market conditions and changes due to network failures. The framework when implemented at access or exchange points of different service provider domains will provide assured bandwidth for inter-domain traffic. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1Department of Decision Sciences & Engineering Systems, Rensselaer Polytechnic Institute, 110 8th Street, Troy, NY 12180, USA

2Department of Electrical, Computer & Systems Engineering, Rensselaer Polytechnic Institute, 110 8th Street, Troy, NY 12180, USA

5.
Вопросы трассировки требований: обобщенная (generic) модель, методология и формальные основы.

REQUIREMENTS TRACEABILITY ISSUES: GENERIC MODEL, METHODOLOGY AND FORMAL BASIS. By: 

ABD-EL-KADER SAHRAOUI, p59-80, 22p; 

Ключевые слова: COMPUTER networks, COMPUTER science, DECISION support systems, ELECTRONIC systems, INFORMATION technology, SYSTEMS engineering, COMPUTER systems, DECISION theory

Author-Supplied Keywords:
Systems engineering, Requirements, traceability, standards

Abstract:
This paper focuses on the traceability issue as key element in systems design and management of system. The work is presented through the system engineering framework with a main emphasis on requirements process. Effectively in decision making, the need for traceability model is often required in order to find out the link for a considered decision and often the semantics of such link. With the advent for information technology and integrating technical needs and business goal, the traceability find its essence and many models can now be easily implemented automatically. The paper is based on many experiences carried out ranging from audit to requirement evolution issues for impact analysis. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1LAAS du CNRS and Toulouse University, 7, Avenue Colonel Roche 31077 Toulouse, France

6.
Алгоритм иерархической кластеризации, основанный на последовательности элементов, для категоричной последовательности.

A SEQUENCE-ELEMENT-BASED HIERARCHICAL CLUSTERING ALGORITHM FOR CATEGORICAL SEQUENCE 

DATA. By: SEUNG-JOON OH; JAE-YEARN KIM, p81-96, 16p;

Ключевые слова: ALGORITHMS, COMPUTER networks, DATABASES, ELECTRONIC systems, INFORMATION technology, COMPUTER systems, MULTILEVEL models (Statistics)

Author-Supplied Keywords:
Data mining, hierarchical clustering, sequences, similarity measure

Abstract:
Recently, there has been enormous growth in the amount of commercial and scientific data, such as protein sequences, retail transactions, and web-logs. Such datasets consist of sequence data that have an inherent sequential nature. However, few existing clustering algorithms consider sequentiality. In this paper, we study how to cluster these sequence datasets. We propose a new similarity measure to compute the similarity between two sequences. In the proposed measure, subsets of a sequence are considered, and the more identical subsets there are, the more similar the two sequences. In addition, we propose a hierarchical clustering algorithm and an efficient method for measuring similarity. Using a splice dataset and synthetic datasets, we show that the quality of clusters generated by our proposed approach is better than that of clusters produced by traditional clustering algorithms. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1Department of Industrial Engineering, Hanyang University, 17 Haengdang-Dong, Sungdong-Ku, Seoul, 133-791, South Korea

7.
Организация информации в Интернете следующего поколения – проектирование и внедрен6ие новой структуры закладок.

ORGANIZING INFORMATION ON THE NEXT GENERATION WEB — DESIGN AND IMPLEMENTATION OF A NEW BOOKMARK STRUCTURE. By: SHENG-UEI GUAN; McMULLEN, P, p97-115, 19p; 

Ключевые слова: COMPUTER networks, ELECTRONIC systems, INFORMATION services, WORLD Wide Web, BROWSERS (Computer programs), COMPUTER systems, ELECTRONIC documents, DOCUMENT management

Author-Supplied Keywords:
Bookmark, World Wide Web, Web browser

Abstract:
The next-generation Web will increase the need for a highly organized and ever evolving method to store references to Web objects. These requirements could be realized by the development of a new bookmark structure. This paper endeavors to identify the key requirements of such a bookmark, specifically in relation to Web documents, and sets out a suggested design through which these needs may be accomplished. A prototype developed offers such features as the sharing of bookmarks between users and groups of users. Bookmarks for Web documents in this prototype allow more specific information to be stored such as: URL, the document type, the document title, keywords, a summary, user annotations, date added, date last visited and date last modified. Individuals may access the service from anywhere on the Internet, as long as they have a Java-enabled Web browser. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1Department of Electrical & Computer Engineering, National University of Singapore, 10 Kent Ridge Crescent, Singapore 119260

2School of Computer Science and Computer Engineering, La Trobe University, Vic. 3083, Australia

8.
Адаптивная подсветка связей для облегчения поиска в Интернет.

ADAPTIVE HIGHLIGHTING OF LINKS TO ASSIST SURFING ON THE INTERNET. By: Palotai, Zsolt; Gábor, Bálint; Lörincz, András, p117-139, 23p; 

Ключевые слова: ARTIFICIAL intelligence, BROADBAND communication systems, INTERNET, BROWSERS (Computer programs), INTERNET searching, ELECTRONIC information resource searching, SEARCH engines

Author-Supplied Keywords:
Internet surfing, text mining, reinforcement learning, neural network, user assistance

Abstract:
Gathering of novel information from the WWW constitutes a real challenge for artificial intelligence (AI) methods. Large search engines do not offer a satisfactory solution, their indexing cycle is long and they may offer a huge amount of documents. An AI-based assistant agent is studied here, which sorts the availabe links by their estimated value for the user. By using this link-list the best links could be highlighted in the browser, making the user's choices easier during surfing. The method makes use of (i) "experts", i.e. pre-trained text classifiers, forming the long-term memory of the system, (ii) relative values of experts and value estimation of documents based on recent choices of the user. Value estimation adapts fast and forms the short-term memory of the system. All experiments show that surfing based filtering can efficiently highlight 10%–20% of the documents in about five steps, or less. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1Department of Information Systems, Pazmany Peter setany 1/C Budapest, Hungary H-1117

2Department of Information Systems, Eotvos Lorand University Pazmany Peter setany 1/C, Hungary H-1117 

9.
Автоматическое аннотирование важной информации.

AUTOMATIC ABSTRACTING IMPORTANT SENTENCES. By: REN, F. J., p141-152, 12p; 

Ключевые слова: AUTOMATION, BROADBAND communication systems, GRAMMAR, Comparative & general -- Sentences, HEURISTIC, INTERNET, MATHEMATICAL statistics, WORLD Wide Web

Author-Supplied Keywords:
Automatic Extraction of Important Sentence, statistical information, structural feature, web

Abstract:
Being increasingly popular, the Internet greatly changes our lives. We can conveniently receive and send information via the Internet. With the information explosion on the Web, it is becoming crucial to develop means to automatically extract important sentences from the Web articles. In this paper, we propose a method which uses both statistical and structural information for sentence extraction. In addition, following the analysis of human's extractions, several heuristic rules are added to filter out non-important sentences and to prevent similar sentences from being extracted. Our experimental results proved the effectiveness of these means. In particular, once the heuristic rules being added, a significant improvement has been observed. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1Faculty of Engineering, The University of Tokushima, 2-1 Minamijosanjima, Tokushima, Japan, 770-850

10.
Подход к коллективному принятию решений, основанный на лингвистически неполных отношениях предпочтения.

AN APPROACH TO GROUP DECISION MAKING BASED ON INCOMPLETE LINGUISTIC PREFERENCE RELATIONS. By: ZESHUI XU, p153-160, 
Ключевые слова: DECISION making, INFORMATION technology, LINGUISTICS -- Statistical methods, MATHEMATICAL linguistics, MATHEMATICS, DECISION theory

Author-Supplied Keywords:
Group decision making, incomplete linguistic preference relation, extended weighted arithmetic averaging (EWAA), operator

Abstract:
In this paper, we introduce some operational laws of linguistic variables and define some linguistic preference relations such as incomplete linguistic preference relation and improved linguistic preference relation, etc. We then utilize the extended arithmetic averaging (EAA) operator and the extended weighted arithmetic averaging (EWAA) operator to develop an approach to group decision making based on incomplete linguistic preference relations. Finally, we give an illustrative example to verify the developed approach. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1College of Economics and Management, Southeast University, Nanjing, Jiangsu 210096, 

11. Книжное обозрение. Обзор книги «Интерактивные карты принятия решений: аппроксимация и визуализация границы Парето»

BOOK REVIEW: REVIEW OF "INTERACTIVE DECISION MAPS: APPROXIMATION AND VISUALIZATION OF PARETO FRONTIER", BY ALEXANDER V. LOTOV, VLADIMIR A. BUSHENKOV AND GEORGY K. KAMENEV.  By: Olson, David L., p161-162, 2p; 

BOOKS -- Reviews

Ключевые слова: WELFARE economics

Reviews & Products:
INTERACTIVE Decision Maps: Approximation & Visualization of Pareto Frontier (Book)

People:
LOTOV, Alexander V.BUSHENKOV, Vladimir A., KAMENEV, Georgy K.

Abstract:
No abstract received. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1James and H.K. Stuart Professor in MIS, Department of Management, University of Nebraska, Lincoln, NE 68588-0491, USA
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1.
Вычленение правил из рекуррентной нейронной сети: систематизация и наблюдения.
Rule Extraction from Recurrent Neural Networks: A Taxonomy and Review.  By: Jacobsson, 

Henrik, p1223-1263, 41p;

Ключевые слова: CLASSIFICATION, NEURAL circuitry, NEURAL networks (Computer science), NEURAL networks (Neurobiology), NEURAL transmission, TAXONOMY

Abstract:
Rule extraction (RE) from recurrent neural networks (RNNs) refers to finding models of the underlying RNN, typically in the form of finite state machines, that mimic the network to a satisfactory degree while having the advantage of being more transparent. RE from RNNs can be argued to allow a deeper and more profound form of analysis of RNNs than other, more or less ad hoc methods. RE may give us understanding of RNNs in the intermediate levels between quite abstract theoretical knowledge of RNNs as a class of computing devices and quantitative performance evaluations of RNN instantiations. The development of techniques for extraction of rules from RNNs has been an active field since the early 1990s. This article reviews the progress of this development and analyzes it in detail. In order to structure the survey and evaluate the techniques, a taxonomy specifically designed for this purpose has been developed. Moreover, important open research issues are identified that, if addressed properly, possibly can give the field a significant push forward. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1School of Humanities and Informatics, University of Skovde, Skovde, Sweden.

2Department of Computer Science, University of Sheffield, United Kingdom.

2. Изучение поляризации ядра.


Learning by Kernel Polarization. By: Baram, Yoram. p1264-1275, 12p;

Ключевые слова: CELLULAR automata, COMPUTER vision, KERNEL functions, PATTERN recognition systems, POLARIZATION (Nuclear physics), REAL-time control

Abstract:
Kernels are key components of pattern recognition mechanisms. We propose a universal kernel optimality criterion, which is independent of the classifier to be used. Defining data polarization as a process by which points of different classes are driven to geometrically opposite locations in a confined domain, we propose selecting the kernel parameter values that polarize the data in the associated feature space. Conversely, the kernel is said to be polarized by the data. Kernel polarization gives rise to an unconstrained optimization problem. We show that complete kernel polarization yields consistent classification by kernel-sum classifiers. Tested on real-life data, polarized kernels demonstrate a clear advantage over the Euclidean distance in proximity classifiers. Embedded in a support vectors classifier, kernel polarization is found to yield about the same performance as exhaustive parameter search. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1Department of Computer Science, Technion, Israel Institute of Technology, Haifa 3200, Israel.


3.
Универсальный подход к построению и регулированию сетей пичковых аттракторов. 

A Unified Approach to Building and Controlling Spiking Attractor Networks. By: 

Eliasmith, Chris, p1276-1314, 39p

Ключевые слова: ATHLETICS, LOCOMOTION, NEUROBIOLOGY, NEUROSCIENCES, SHORT-term memory, SMELL

Abstract:
Extending work in Eliasmith and Anderson (2003), we employ a general framework to construct biologically plausible simulations of the three classes of attractor networks relevant for biological systems: static (point, line, ring, and plane) attractors, cyclic attractors, and chaotic attractors. We discuss these attractors in the context of the neural systems that they have been posited to help explain: eye control, working memory, and head direction; locomotion (specifically swimming); and olfaction, respectively. We then demonstrate how to introduce control into these models. The addition of control shows how attractor networks can be used as subsystems in larger neural systems, demonstrates how a much larger class of networks can be related to attractor networks, and makes it clear how attractor networks can be exploited for various information processing tasks in neurobiological systems. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1Department of Philosophy and Department of Systems Design Engineering, University of Waterloo, Waterloo, Ontario, Canada.

4. Синхронизация возбуждений в сетях класса 1 чувствительных нейронов посредством возбуждающих и тормозящих связей и их зависимость от форм интерактивности. 


Synchronized Firings in the Networks of Class 1 Excitable Neurons with Excitatory and 

Inhibitory Connections and Their Dependences on the Forms of Interactions. By: Kanamaru, 

Takashi; Sekine, Masatoshi, p1315-1338, 24p

Ключевые слова: BIOLOGICAL control systems, CENTRAL nervous system, NERVOUS system, NEURONS, NEUROSCIENCES, ORGANS (Anatomy)

Abstract:
Synchronized firings in the networks of class 1 excitable neurons with excitatory and inhibitory connections are investigated, and their dependences on the forms of interactions are analyzed. As the forms of interactions, we treat the double exponential coupling and the interactions derived from it: pulse coupling, exponential coupling, and alpha coupling. It is found that the bifurcation structure of the networks depends mainly on the decay time of the synaptic interaction and the effect of the rise time is smaller than that of the decay time. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1Department of Electrical and Electronic Engineering, Faculty of Technology, Tokyo University of Agriculture and Technology, Tokyo 184-8588, Japan.

5.
Иерархия ассоциаций в подкорковой системе «морской конек»: когнитивные карты и навигационные стратегии.

A Hierarchy of Associations in Hippocampo-Cortical Systems: Cognitive Maps and 

Navigation Strategies. By: Banquet, J. P.; Gaussier, Ph.; Quoy, M.; Revel, A.; Burnod, Y., p1339-1384, 46p; 

Ключевые слова: CELL proliferation, CYTOLOGY, GENETICS, LOCOMOTION, MEMORY, ROBOTICS

Abstract:
In this letter we describe a hippocampo-cortical model of spatial processing and navigation based on a cascade of increasingly complex associative processes that are also relevant for other hippocampal functions such as episodic memory. Associative learning of different types and the related pattern encoding-recognition take place at three successive levels: (1) an object location level, which computes the landmarks from merged multimodal sensory inputs in the parahippocampal cortices; (2) a subject location level, which computes place fields by combination of local views and movement-related information in the entorhinal cortex; and (3) a spatiotemporal level, which computes place transitions from contiguous place fields in the CA3-CA1 region, which form building blocks for learning temporospatial sequences. At the cell population level, superficial entorhinal place cells encode spatial, context-independent maps as landscapes of activity; populations of transition cells in the CA3-CA1 region encode context-dependent maps as sequences of transitions, which form graphs in prefrontal-parietal cortices. The model was tested on a robot moving in a real environment; these tests produced results that could help to interpret biological data. Two different goal-oriented navigation strategies were displayed depending on the type of map used by the system. Thanks to its multilevel, multimodal integration and behavioral implementation, the model suggests functional interpretations for largely unaccounted structural differences between hippocampo-cortical systems. Further, spatiotemporal information, a common denominator shared by several brain structures, could serve as a cognitive processing frame and a functional link, for example, during spatial navigation and episodic memory, as suggested by the applications of the model to other domains, temporal sequence learning and imitation in particular. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1INSERM U483 Neuroscience and Modelization, Universite Pierre et Marie Curie, 75252 Paris, France.

2CNRS U2235 ETIS-Neurocybernetique, Universite de Cergy-Pontoise-ENSEA, 95014 Cergy-Pontoise, France.


6.
Оценка доказательства Байессовского характера с использованием принципов Монте-Карло.

Evidence Evaluation for Bayesian Neural Networks Using Contour Monte Carlo. By: Liang, 

Faming, p1385-1410, 

Ключевые слова: MARKOV processes, MATHEMATICAL models, MONTE Carlo method, NEURAL circuitry, NEURAL networks (Computer science), SELF-organizing systems

Abstract:
Bayesian neural networks play an increasingly important role in modeling and predicting nonlinear phenomena in scientific computing. In this article, we propose to use the contour Monte Carlo algorithm to evaluate evidence for Bayesian neural networks. In the new method, the evidence is dynamically learned for each of the models. Our numerical results show that the new method works well for both the regression and classification multilayer perceptrons. It often leads to an improved estimate, in terms of overall accuracy, for the evidence of multiple MLPs in comparison with the reversible-jump Markov chain Monte Carlo method and the gaussian approximation method. For the simulated data, it can identify the true models, and for the real data, it can produce results consistent with those published in the literature. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1Department of Statistics, Texas A&M University, College Station, TX 77843, U.S.A.

7. Ансамбль кооперативных развернутых карт Кохонена для решения задач сложного движения робота.


An Ensemble of Cooperative Extended Kohonen Maps for Complex Robot Motion Tasks. By: 

Low, Kian Hsiang; Leow, Wee Kheng; Ang Jr., Marcelo H., p1411-1445, 35p

Ключевые слова: MOTION control devices, MOTOR ability, NEURAL circuitry, NEURAL networks (Neurobiology), ROBOTICS, SELF-organizing maps

Abstract:
Self-organizing feature maps such as extended Kohonen maps (EKMs) have been very successful at learning sensorimotor control for mobile robot tasks. This letter presents a new ensemble approach, cooperative EKMs with indirect mapping, to achieve complex robot motion. An indirect-mapping EKM self-organizes to map from the sensory input space to the motor control space indirectly via a control parameter space. Quantitative evaluation reveals that indirect mapping can provide finer, smoother, and more efficient motion control than does direct mapping by operating in a continuous, rather than discrete, motor control space. It is also shown to outperform basis function neural networks. Furthermore, training its control parameters with recursive least squares enables faster convergence and better performance compared to gradient descent. The cooperation and competition of multiple self-organized EKMs allow a nonholonomic mobile robot to negotiate unforeseen, concave, closely spaced, and dynamic obstacles. Qualitative and quantitative comparisons with neural network ensembles employing weighted sum reveal that our method can achieve more sophisticated motion tasks even though the weighted-sum ensemble approach also operates in continuous motor control space. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1Department of Electrical and Computer Engineering, Carnegie Mellon University, Pittsburgh, PA 15213-3890, U. S. A.

2Department of Computer Science, National University of Singapore, Singapore 117543, Singapore.

3Department of Mechanical Engineering, National University of Singapore, Singapore 119260, Singapore.
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1. Категоризация возбудимости нейронов с применением пороговых моделей.


Categorization of Neural Excitability Using Threshold Models.  By: Tonnelier, A.. 

Neural Computation, p1447-1455, 9p;
Ключевые слова: NERVOUS system, NEURAL circuitry, NEURAL stimulation, NEURONS, SIMULATION methods

Abstract:
A classification of spiking neurons according to the transition from quiescence to periodic firing of action potentials is commonly used. Nonbursting neurons are classified into two types, type I and type II excitability. We use simple phenomenological spiking neuron models to derive a criterion for the determination of the neural excitability based on the afterpotential following a spike. The crucial characteristic is the existence for type II model of a positive overshoot, that is, a delayed afterdepolarization, during the recovery process of the membrane potential. Our prediction is numerically tested using well-known type I and type II models including the Connor, Walter, & McKown (1977) model and the Hodgkin-Huxley (1952) model. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1Cortex Project, INRIA Lorraine, Campus Scientifique, Vandoeuvre-les-Nancy, France

2.  Теория диаграммы снежинки и ее связь с методами анализа высшего порядка.


Theory of the Snowflake Plot and Its Relations to Higher-Order Analysis Methods. By: 

Czanner, Gabriela; Grün, Sonja; Iyengar, Satish. p1456-1479, 24p;

Ключевые слова: COINCIDENCE circuits, CORRELATION (Statistics), NEURONS, SNOW, SNOWFLAKES, SCATTER diagrams

Abstract:
The snowflake plot is a scatter plot that displays relative timings of three neurons. It has had rather limited use since its introduction by Perkel, Gerstein, Smith, and Tatton (1975), in part because its triangular coordinates are unfamiliar and its theoretical properties are not well studied. In this letter, we study certain quantitative properties of this plot: we use projections to relate the snowflake plot to the cross-correlation histogram and the spike-triggered joint histogram, study the sampling properties of the plot for the null case of independent spike trains, study a simulation of a coincidence detector, and describe the extension of this plot to more than three neurons. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1Neuroscience Statistics Research Laboratory, Massachusetts General Hospital and Harvard Medical School, Boston, MA 02114, U.S.A.

2Institute for Biology-Neurobiology, Free University, Berlin, 14195, Germany

3Department of Statistics, University of Pittsburgh, Pittsburgh, PA 15260, U.S.A.

3.
Асимптотическая теория информационно-теоретического экспериментального проектирования.

Asymptotic Theory of Information-Theoretic Experimental Design. By: Paninski, Liam. , p1480-1507, 28p; 

Ключевые слова: ASYMPTOTIC efficiencies (Statistics), MATHEMATICAL optimization, NEURAL computers, PSYCHOMETRICS, STOCHASTIC difference equations, ADAPTIVE computing systems

Abstract:
We discuss an idea for collecting data in a relatively efficient manner. Our point of view is Bayesian and information-theoretic: on any given trial, we want to adaptively choose the input in such a way that the mutual information between the (unknown) state of the system and the (stochastic) output is maximal, given any prior information (including data collected on any previous trials). We prove a theorem that quantifies the effectiveness of this strategy and give a few illustrative examples comparing the performance of this adaptive technique to that of the more usual nonadaptive experimental design. In particular, we calculate the asymptotic efficiency of the information-maximization strategy and demonstrate that this method is in a well-defined sense never less efficient—and is generically more efficient—than the nonadaptive strategy. For example, we are able to explicitly calculate the asymptotic relative efficiency of the staircase method widely employed in psychophysics research and to demonstrate the dependence of this efficiency on the form of the psychometric function underlying the output responses. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1Gatsby Computational Neuroscience Unit, University College London, London, WC1N 3AR, U.K.


4.
Множество максимального правдоподобия для оценки вероятности функции масс.

Maximum Likelihood Set for Estimating a Probability Mass Function. By: Jedynak, Bruno 

M.; Khudanpur, Sanjeev, p1508-1530, 23

Ключевые слова: BAYESIAN statistical decision theory, FUNCTIONS, MASS (Physics), PROBABILITIES, RANDOM variables, SAMPLING (Statistics)

Abstract:
We propose a new method for estimating the probability mass function (pmf) of a discrete and finite random variable from a small sample. We focus on the observed counts—the number of times each value appears in the sample—and define the maximum likelihood set (MLS) as the set of pmfs that put more mass on the observed counts than on any other set of counts possible for the same sample size. We characterize the MLS in detail in this article. We show that the MLS is a diamond-shaped subset of the probability simplex [0,1]<sup>k</sup> bounded by at most k ? (k–1) hyper-planes, where k is the number of possible values of the random variable. The MLS always contains the empirical distribution, as well as a family of Bayesian estimators based on a Dirichlet prior, particularly the well-known Laplace estimator. We propose to select from the MLS the pmf that is closest to a fixed pmf that encodes prior knowledge. When using Kullback-Leibler distance for this selection, the optimization problem comprises finding the minimum of a convex function over a domain defined by linear inequalities, for which standard numerical procedures are available. We apply this estimate to language modeling using Zipf's law to encode prior knowledge and show that this method permits obtaining state-of-the-art results while being conceptually simpler than most competing methods. [ABSTRACT FROM AUTHOR]

Author Affiliations:
1Departement de Mathematiques, Universite des Sciences et Technologies de Lille, France

2Department of Applied Mathematics, and Center for Imaging Science, Johns Hopkins University, Baltimore, MD 21218, U.S.A.

3Department of Electrical and Computer Engineering, Johns Hopkins University, Baltimore, MD 21218, U.S.A.

5.
Оценка величины энтропии с Байесовскими доверительными интервалами.

Estimating Entropy Rates with Bayesian Confidence Intervals. By: Kennel, Matthew B.; 

Shlens, Jonathon; Abarbanel, Henry D.I.; Chichilnisky, E.J., p1531-1576, 46p; 

Ключевые слова: BAYESIAN statistical decision theory, ENTROPY, ESTIMATION theory, MONTE Carlo method, NEURONS, SENSORY stimulation, RANDOM dynamical systems

Abstract:
The entropy rate quantifies the amount of uncertainty or disorder produced by any dynamical system. In a spiking neuron, this uncertainty translates into the amount of information potentially encoded and thus the subject of intense theoretical and experimental investigation. Estimating this quantity in observed, experimental data is difficult and requires a judicious selection of probabilistic models, balancing between two opposing biases. We use a model weighting principle originally developed for lossless data compression, following the minimum description length principle. This weighting yields a direct estimator of the entropy rate, which, compared to existing methods, exhibits significantly less bias and converges faster in simulation. With Monte Carlo techinques, we estimate a Bayesian confidence interval for the entropy rate. In related work, we apply these ideas to estimate the information rates between sensory stimuli and neural responses in experimental data (Shlens, Kennel, Abarbanel, & Chichilnisky, in preparation). [ABSTRACT FROM AUTHOR]

Author Affiliations:
1Institute for Nonlinear Science, University of California, San Diego, La Jolla, CA 92093-0402, U.S.A.

2Systems Neurobiology Laboratory, Salk Institute for Biological Studies, La Jolla, CA 92037

3Department of Physics and Marine Physical Laboratory, Scripps Institution of Oceanography, University of California, San Diego, La Jolla, CA 92093-0402, U.S.A.
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6.
Временная точность пичков и коррекция ошибок в нейронах: локальное поведение.

Spike Timing Precision and Neural Error Correction: Local Behavior. By: Stiber, 

Michael, p1577-1601, 

Ключевые слова: ERROR-correcting codes (Information theory), NEURAL stimulation, NEURONS, SIMULATION methods, SYNAPSES, RANDOM dynamical systems

Abstract:
The effects of spike timing precision and dynamical behavior on error correction in spiking neurons were investigated. Stationary discharges—phase locked, quasiperiodic, or chaotic—were induced in a simulated neuron by presenting pacemaker presynaptic spike trains across a model of a prototypical inhibitory synapse. Reduced timing precision was modeled by jittering presynaptic spike times. Aftereffects of errors—in this communication, missed presynaptic spikes—were determined by comparing postsynaptic spike times between simulations identical except for the presence or absence of errors. Results show that the effects of an error vary greatly depending on the ongoing dynamical behavior. In the case of phase lockings, a high degree of presynaptic spike timing precision can provide significantly faster error recovery. For nonlocked behaviors, isolated missed spikes can have little or no discernible aftereffects (or even serve to paradoxically reduce uncertainty in postsynaptic spike timing), regardless of presynaptic imprecision. This suggests two possible categories of error correction: high-precision locking with rapid recovery and low-precision nonlocked with error immunity. [ABSTRACT FROM AUTHOR]
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7.
Новый подход к пространственному ковариационному моделированию  отображения функциональных данных головного мозга. 

A New Approach to Spatial Covariance Modeling of Functional Brain Imaging Data: Ordinal 

Trend Analysis. By: Habeck, Christian; Krakauer, John W.; Ghez, Claude; Sackeim, Harold A.; 

Eidelberg, David; Stern, Yaakov; Moeller, James R., p1602-1645, 44p; 

Ключевые слова: BRAIN, COGNITION, COMPUTER networks, LEAST squares, NEURAL computers, COGNITIVE ability

Abstract:
In neuroimaging studies of human cognitive abilities, brain activation patterns that include regions that are strongly interactive in response to experimental task demands are of particular interest. Among the existing network analyses, partial least squares (PLS; McIntosh, 1999; McIntosh, Bookstein, Haxby, & Grady, 1996) has been highly successful, particularly in identifying group differences in regional functional connectivity, including differences as diverse as those associated with states of awareness and normal aging. However, we address the need for a within-group model that identifies patterns of regional functional connectivity that exhibit sustained activity across graduated changes in task parameters. For example, predictions of sustained connectivity are commonplace in studies of cognition that involve a series of tasks over which task difficulty increases (Baddeley, 2003). We designed ordinal trend analysis (OrT) to identify activation patterns that increase monotonically in their expression as the experimental task parameter increases, while the correlative relationships between brain regions remain constant. Of specific interest are patterns that express positive ordinal trends on a subject-by-subject basis. A unique feature of OrT is that it recovers information about functional connectivity based solely on experimental design variables. In particular, there is no requirement by OrT to provide either a quantitative model of the uncertain relationship between functional brain circuitry and subject variables (e.g., task performance and IQ) or partial information about the regions that are functionally connected. In this letter, we provide a step-by-step recipe of the computations performed in the new OrT analysis, including a description of the inferential statistical methods applied. Second, we describe applications of OrT to an event-related fMRI study of verbal working memory and H<sub>2</sub><sup>15</sup>O-PET study of visuo-motor learning. In... [ABSTRACT FROM AUTHOR]
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8. Исследование допустимого уровня ошибок в нейронных сетях.


Investigating the Fault Tolerance of Neural Networks. By: Tchernev, Elko B.; Mulvaney, 

Rory G.; Phatak, Dhananjay S., p1646-1664, 19p; 

Ключевые слова: ARTIFICIAL intelligence, FAULT-tolerant computing, FEEDFORWARD control systems, NEURAL networks (Computer science), FAULT tolerance (Engineering), TRAINING

Abstract:
Particular levels of partial fault tolerance (PFT) in feedforward artificial neural networks of a given size can be obtained by redundancy (replicating a smaller normally trained network), by design (training specifically to increase PFT), and by a combination of the two (replicating a smaller PFT-trained network). This letter investigates the method of achieving the highest PFT per network size (total number of units and connections) for classification problems. It concludes that for nontoy problems, there exists a normally trained network of optimal size that produces the smallest fully fault-tolerant network when replicated. In addition, it shows that for particular network sizes, the best level of PFT is achieved by training a network of that size for fault tolerance. The results and discussion demonstrate how the outcome depends on the levels of saturation of the network nodes when classifying data points. With simple training tasks, where the complexity of the problem and the size of the network are well within the ability of the training method, the hidden-layer nodes operate close to their saturation points, and classification is clean. Under such circumstances, replicating the smallest normally trained correct network yields the highest PFT for any given network size. For hard training tasks (difficult classification problems or network sizes close to the minimum), normal training obtains networks that do not operate close to their saturation points, and outputs are not as close to their targets. In this case, training a larger network for fault tolerance yields better PFT than replicating a smaller, normally trained network. However, since fault-tolerant training on its own produces networks that operate closer to their linear areas than normal training, replicating normally trained networks ultimately leads to better PFT than replicating fault-tolerant networks of the same initial size. [ABSTRACT FROM AUTHOR]
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1
Расширенное аналитическое выражение распределения потенциала в мембране для шума в синапсе, вызванного проводимостью.

An Extended Analytic Expression for the Membrane Potential Distribution of 

Conductance-Based Synaptic Noise.  By: Rudolph, M.; Destexhe, A., p2301-2315, 15p;

Ключевые слова: CALCULUS, EQUATIONS, PROBABILITIES, STOCHASTIC analysis, STOCHASTIC approximation, STOCHASTIC processes

Abstract:
Synaptically generated subthreshold membrane potential (V<sub>m</sub>) fluctuations can be characterized within the framework of stochastic calculus. It is possible to obtain analytic expressions for the steady-state V<sub>m</sub> distribution, even in the case of conductance-based synaptic currents. However, as we show here, the analytic expressions obtained may substantially deviate from numerical solutions if the stochastic membrane equations are solved exclusively based on expectation values of differentials of the stochastic variables, hence neglecting the spectral properties of the underlying stochastic processes. We suggest a simple solution that corrects these deviations, leading to extended analytic expressions of the V<sub>m</sub> distribution valid for a parameter regime that covers several orders of magnitude around physiologically realistic values. These extended expressions should enable finer characterization of the stochasticity of synaptic currents by analyzing experimentally recorded V<sub>m</sub> distributions and may be applicable to other classes of stochastic processes as well.
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2. Синаптическая и временно-ансамблевая трактовка пичково-временно-зависимой эластичности.

Synaptic and Temporal Ensemble Interpretation of Spike-Timing-Dependent Plasticity. By: 

Appleby, Peter A.; Elliott, Terry, p2316-2336, 21p; 

Ключевые слова: NERVE endings, NEURAL circuitry, NEURAL transmission, NEUROPLASTICITY, PLASTICITY, SYNAPSES

Abstract:
We postulate that a simple, three-state synaptic switch governs changes in synaptic strength at individual synapses. Under this switch rule, we show that a variety of experimental results on timing-dependent plasticity can emerge from temporal and spatial averaging over multiple synapses and multiple spike pairings. In particular, we show that a critical window for the interaction of pre- and postsynaptic spikes emerges as an ensemble property of the collective system, with individual synapses exhibiting only a minimal form of spike coincidence detection. In addition, we show that a Bienenstock-Cooper-Munro–like, rate-based plasticity rule emerges directly from such a model. This demonstrates that two apparently separate forms of neuronal plasticity can emerge from a much simpler rule governing the plasticity of individual synapses.
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3.
Чему может научиться нейрон с пичково-временно-зависимой эластичностью?

What Can a Neuron Learn with Spike-Timing-Dependent Plasticity? By: Legenstein, Robert; 

Naeger, Christian; Maass, Wolfgang, p2337-2382, 46p; 

Ключевые слова: COMPUTATIONAL complexity, COMPUTER simulation, CONVERGENCE, NEURONS, PERCEPTRONS, SYNAPSES

Abstract:
Spiking neurons are very flexible computational modules, which can implement with different values of their adjustable synaptic parameters an enormous variety of different transformations F from input spike trains to output spike trains. We examine in this letter the question to what extent a spiking neuron with biologically realistic models for dynamic synapses can be taught via spike-timing-dependent plasticity (STDP) to implement a given transformation F. We consider a supervised learning paradigm where during training, the output of the neuron is clamped to the target signal (teacher forcing). The well-known perceptron convergence theorem asserts the convergence of a simple supervised learning algorithm for drastically simplified neuron models (McCulloch-Pitts neurons). We show that in contrast to the perceptron convergence theorem, no theoretical guarantee can be given for the convergence of STDP with teacher forcing that holds for arbitrary input spike patterns. On the other hand, we prove that average case versions of the perceptron convergence theorem hold for STDP in the case of uncorrelated and correlated Poisson input spike trains and simple models for spiking neurons. For a wide class of cross-correlation functions of the input spike trains, the resulting necessary and sufficient condition can be formulated in terms of linear separability, analogously as the well-known condition of learnability by perceptrons. However, the linear separability criterion has to be applied here to the columns of the correlation matrix of the Poisson input. We demonstrate through extensive computer simulations that the theoretically predicted convergence of STDP with teacher forcing also holds for more realistic models for neurons, dynamic synapses, and more general input distributions. In addition, we show through computer simulations that these positive learning results hold not only for the common interpretation of STDP, where STDP changes the weights of synapses, but...
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4.
Как свойства мембраны формируют разрядку мотонейронов: подробное аналитическое исследование.

How Membrane Properties Shape the Discharge of Motoneurons: A Detailed Analytical 

Study. By: Meunier, Claude; Borejsza, Karol. p2383-2420, 38p;

Ключевые слова: CATS as laboratory animals, ELECTROPHYSIOLOGY, MOTOR neurons, NEUROLOGY, POTASSIUM, REFRACTORY materials

Abstract:
Electrophysiological experiments and modeling studies have shown that afterhyperpolarization regulates the discharge of lumbar motoneurons in anesthetized cats and is an important determinant of their firing properties. However, it is still unclear how firing properties depend on slow afterhyperpolarization, input conductance, and the fast currents responsible for spike generation. We study a single-compartment integrate-and-fire model with a slow potassium conductance that exponentially decays between spikes. We show that this model is analytically solvable, and we investigate how passive and active membrane properties control the discharge. We show that the model exhibits three distinct firing ranges (primary, secondary, and high frequency), and we explain the origin of these three ranges. Explicit expressions are established for the gain of the steady-state current-frequency (I–f) curve in the primary range and for the gain of the I–f curve for the first interspike interval. They show how the gain is controlled by the maximal conductance and the kinetic parameters of the afterhyperpolarization conductance. The gain also depends on the spike voltage threshold, and we compute how it is decreased by threshold accommodation (i.e., the increase of the threshold with the injected current). In contrast, the gain is not very sensitive to the input conductance. This implies that tonic synaptic activity shifts the current-frequency curve in its primary range, in agreement with experiments. Taking into account the absolute refractory period associated with spikes somewhat reduces the gain in the primary range. More importantly, it accounts for the approximately linear and steep secondary range observed in many motoneurons. In the nonphysiological high-frequency range, the behavior of the I–f curve is determined by the fast voltage-dependent currents, via the amplitude of the fast repolarization afterspike, the duration of the refractory period, and...
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5.  Конфликт стимулирования тормозящего воздействия. 


Stimulus Competition by Inhibitory Interference. By: Tiesinga, Paul H. E., p2421-2453, 33p;

Ключевые слова: EXCITATION (Physiology), INTERNEURONS, MODULATION theory, NEURONS, STIMULUS compounding, INFORMATION processing

Abstract:
When two stimuli are present in the receptive field of a V4 neuron, the firing rate response is between the weakest and strongest response elicited by each of the stimuli when presented alone (Reynolds, Chelazzi, & Desimone, 1999). When attention is directed toward the stimulus eliciting the strongest response (the preferred stimulus), the response to the pair is increased, whereas the response decreases when attention is directed to the other stimulus (the poor stimulus). When attention is directed to either of the two stimuli presented alone, the firing rate remains the same or increases slightly, but the coherence between the neuron's spike train and the local field potential can increase (Fries, Reynolds, Rorie, & Desimone, 2001). These experimental results were reproduced in a model of a V4 neuron under the assumption that attention modulates the activity of local interneuron networks. The V4 model neuron received stimulus-specific excitation from V2 and synchronous inhibitory inputs from two local interneuron networks in V4. Each interneuron network was driven by stimulus-specific excitatory inputs from V2 and was modulated by the activity of the frontal eye fields. Stimulus competition was present because of a delay in arrival time of synchronous volleys from each interneuron network. For small delays, the firing rate was close to the rate elicited by the preferred stimulus alone, whereas for larger delays, it approached the firing rate of the poor stimulus. When either stimulus was presented alone, the neuron's response was not altered by the change in delay, but could change due to modulation of the degree of synchrony of the corresponding interneuron network. The model suggests that top-down attention biases the competition between V2 columns for control of V4 neurons primarily by changing the relative timing of inhibition, whereas changes in the degree of synchrony of interneuron networks modulate the response to a single stimulus. The new mechanism...
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6. Оптимизация путем перемежаемости в самоорганизующихся нейронных сетях.


Optimization via Intermittency with a Self-Organizing Neural Network. By: Kwok, 

Terence; Smith, Kate A., p2454-2481, 28p; 

Ключевые слова: INTERMITTENCY (Nuclear physics), MAXIMA & minima, NEURAL circuitry, NEURAL networks (Computer science), SELF-organizing maps

Abstract:
One of the major obstacles in using neural networks to solve combinatorial optimization problems is the convergence toward one of the many local minima instead of the global minima. In this letter, we propose a technique that enables a self-organizing neural network to escape from local minima by virtue of the intermittency phenomenon. It gives rise to novel search dynamics that allow the system to visit multiple global minima as meta-stable states. Numerical experiments performed suggest that the phenomenon is a combined effect of Kohonen-type competitive learning and the iterated softmax function operating near bifurcation. The resultant intermittent search exhibits fractal characteristics when the optimization performance is at its peak in the form of 1/f signals in the time evolution of the cost, as well as power law distributions in the meta-stable solution states. The N-Queens problem is used as an example to illustrate the meta-stable convergence process that sequentially generates, in a single run, 92 solutions to the 8-Queens problem and 4024 solutions to the 17-Queens problem.
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7.
Смешанное моделирование с наложением парно-независимых ограничений на уровне классов экземпляров.

Mixture Modeling with Pairwise, Instance-Level Class Constraints. By: Qi Zhao; Miller, 

David J., p2482-2507, 26p;

Ключевые слова: ARTIFICIAL intelligence, CONSTRAINTS (Artificial intelligence), NEURAL computers, SET theory, DATA analysis, MODEL validation

Abstract:
The goal of semisupervised clustering/mixture modeling is to learn the underlying groups comprising a given data set when there is also some form of instance-level supervision available, usually in the form of labels or pairwise sample constraints. Most prior work with constraints assumes the number of classes is known, with each learned cluster assumed to be a class and, hence, subject to the given class constraints. When the number of classes is unknown or when the one-cluster-per-class assumption is not valid, the use of constraints may actually be deleterious to learning the ground-truth data groups. We address this by (1) allowing allocation of multiple mixture components to individual classes and (2) estimating both the number of components and the number of classes. We also address new class discovery, with components void of constraints treated as putative unknown classes. For both real-world and synthetic data, our method is shown to accurately estimate the number of classes and to give favorable comparison with the recent approach of Shental, Bar-Hillel, Hertz, and Weinshall (2003).
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8.
Геометрические характеристики безадресных машин базовых векторов (SVM) с неодинаковой нормой.

Geometrical Properties of Nu Support Vector Machines with Different Norms. By: Ikeda, 

Kazushi; Murata, Noboru, p2508-2529, 22p
Ключевые слова: COMPUTATIONAL learning theory, GEOMETRY, LINEAR programming, MATRICES -- Norms, NUMERICAL analysis, VECTOR analysis

Abstract:
By employing the L<sub>1</sub> or L<sub>?</sub> norms in maximizing margins, support vector machines (SVMs) result in a linear programming problem that requires a lower computational load compared to SVMs with the L<sub>2</sub> norm. However, how the change of norm affects the generalization ability of SVMs has not been clarified so far except for numerical experiments. In this letter, the geometrical meaning of SVMs with the L<sub>p</sub> norm is investigated, and the SVM solutions are shown to have rather little dependency on p.
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