9. Conclusion

Demands of the technoeconomic domain represent challenges of the engineering research. In other words, when business applications create specific new needs, technical bottlenecks get created, and can be resolved only if appropriate research efforts is invested. Typically, this means that appropriate research money is invested into the major problems that can help resolve the recognized bottleneck. The larger the research money, the more efficient the generated solution.

However, once one bottleneck gets resolved, immediately the new ones get open. In other words, this is a constantly going process. Certain problems get created, and as soon as they are solved, the conditions are preset for new problems to appear. In such conditions, business and research are both in the same evergoing circle, helping each other to advance.

When working on problems in one field, knowledge from other (more or less remote) fields can be of considerable help. This is especially the case if the fields are tangential, or if there is a well-defined analogy between two fields. Of course, when porting solutions from one research field into the other, one has to be extremely careful. Problems that appear to be analogous may be quite different in their essence, which would require completely different approaches to their solution.

Having all above in mind, in this book an effort was made to shed more light on a number of problems of importance for the field of electronic business on Internet (EBI). These problems were grouped into six different areas. In each particular area, some analogies have been noticed with the general field of computer architecture, and basic understanding of computer architecture was useful for better understanding of both, the problems and the solutions.

The areas presented in these books are revisited now briefly. For each presented area, the major topics of interest are listed, as well as the major sources used to prepare the presentation. Also, the analogous part of computer architecture is mentioned. Here is the list:

(a) Providing a wider bandwidth on the path from the service provider to the service user. The major stress was put on the problems related to ADSL (Asymmetric Digital Subscriber Line) and cable technologies. This part is based mostly on the literature issued by standards making work groups: [ADSL99] and [Lawton98]. There are lots of common points between problems presented here and problems typical of computer network architectures.

(b) Providing the infrastructure that enables, via Internet, to control remote resources. The major stress is put on the problems related to IEEE 1390 standard, the MobileIP standard, the standard procedures for phone and fax service over Internet, the standards for creation and utilization of WWW presentations (still and mobile image and sound), as well as on applications in the domains of Internet integrated cars and factories. This part is based mostly on the open literature from periodicals and standards making organizations: [Atherton98], [Binghamton99], [Cvetkovic98], [Domazet98], [Jameel98], [MobileIP99], [Pramanick98], [Rajkumar99], [Sokic99], and [Vuletic99]. There are lots of common points between problems presented here and problems typical of computer communications protocol architectures.

(c) Providing the technology of software agents and mobile software agents in fields like data search and data collection. The major stress is put on problems related to the structure of agent code, principles of building software agents, genetic search, simulated annealing search, and XML; also, numerous case studies are included. This part is based mostly on the open literature from specialized books and international conferences: [Alonso93], [Bettini98], [Cabri98], [Chen97], [Chen98], [Ciancarrini98], [Clark98], [CMU99], [Covaci98], [Desbiens98], [DiCaro98], [Dogac98], [Fuenfrocken98], [GM97], [Green90], [Goffe94], [Goldberg89], [Hall98], [Hartroth98], [Horvat99], [IBM97], [Jajodia98], [Kiniry97], [Lai98], [MEITCA97], [Mirkovic99], [MIT98], [Morreale98], [Nardi98], [Nelson98], [ObjectSpace97], [Portland99], [Shah98], [Stanford99], [Sundsted98], [Tu98], [Wang98], [Yang98], [Yen98], and [Yeung98]. There are lots of common points between problems presented here and problems typical of searching and sorting architectures.

(d) Providing the technology of proxy caching for more efficient reuse of data that is already downloaded, and for which the network bandwidth had been already used ones. The major stress is put on the general proxy system structure and its design parameters, on placement policies, and on the consistency maintenance of distributed proxy systems. This part is based mostly on the open literature from specialized periodicals and international conferences: [Cao98], [Chinen97], [Dias96], [Gwertzman96], [Inoue97], [Mogul96], [Padmanabhan96], [Partl96], [Petkovic99], [Pitkow94], [Roland97], [Sistla98], [Williams96], [Wu97], and [Zaharioudakis98]. There are lots of common points between problems presented here and problems typical of cache architectures in uniprocessor and multiprocessor systems.

(e) Providing the prerequisites for introduction of efficient workflow technologies. The major stress is put on understanding the major requirements put before the workflow technology and on case studies used to illustrate the implementation efforts and application benefits. This part is based mostly on the open literature from specialized books and international conferences: [Ames98], [Basu97], [Klamma98], [Kwan98], and [Orwig98]. There are lots of common points between problems presented here and problems typical of dataflow and multithreading architectures.

(f) Providing the prerequisites for introduction of efficient collaboration technologies. The major stress is put on understanding the essence of the collaboration technologies and on case studies used to illustrate the implementation efforts and application benefits. This part is based mostly on the open literature from specialized books and international conferences: [Dean99], [Kalakota96], [Markus99], and [Microsoft98]. There are lots of common points between problems presented here and problems typical of distributed and heterogeneous computer architectures.

For better understanding of the problems treated in this book, there are two more issues which are important - exposure to the newest literature (since the general field of electronic business on Internet is constantly growing) and exposure to discussions with leading experts in the field (sine the way of thinking about concepts and systems in this newly emerging field continues to change).

For example, during the second half of the decade of 90s, the author of this book was organizing, twice a year, for the graduate and advanced undergraduate students, the specialized workshops on selected topics in electronic business on Internet, with up to 6 invited experts each time (a skimposium at the end of winter and a swimposium at the end of summer). Information about speakers, topics presented, and pointers to specific presentations, can be found at the author's WWW site. Students enjoyed such exposure and interaction, and had found it extremely useful.
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