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abstract

This chapter introduces a new idea of using 
software agents for supporting ad hoc virtual en-
terprises and similar forms of temporal business-
to-business collaboration. It seems that current 
information and telecommunication technologies, 
based on information interchange and local data 
processing, are not flexible enough to deal with 
modern business requirements, especially dynam-
ic and temporal business relations, heterogeneity 
of hardware, software and communication means, 
and data complexity. The proposed approach dif-
fers in the distribution of both data and programs 
for data treatment at-the-place and just-in-time. 
The distributed and remotely executed programs, 
software agents, are autonomous entities, targeted 
on obtaining preprogrammed goals, and working 
in the name and under the authority of their own-
ers. The authors hope that the proposed techniques 
for agent preparation, distribution, and execution 
make the whole system safe and secure, providing 

an efficient environment for a wide spectrum of 
temporal and ad hoc business collaboration.

IntroductIon

The idea of a virtual enterprise (VE), a value-
added business built upon different, distributed, 
autonomous units, resulted in the rapid evolution 
of traditional business models. As the techni-
cal possibilities grow, stable business units are 
becoming less and less geographically- and 
timely-restricted, and relations among these units 
are more and more dynamic and case-oriented. 
It looks like the VE evolution is going to change 
traditional enterprises into a set of autonomous 
business units, able to establish a virtual enter-
prise to achieve given business goals at a given 
place and time with minimum efforts and costs, 
and maximum profits.

Imagine such pool of autonomous enterprises, 
both real and virtual, ready to be in a business. 
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The enterprises are heterogeneous, taking into 
account both their internal organization, and 
computer/telecommunication (IT) infrastructure. 
Suddenly, a business opportunity appears, for 
example, a possibility to organize a jubilee of 
a famous pianist. The cooperation is scheduled 
for two to three weeks only, and the coordinated 
activities, for example, a philharmonic concert and 
an official reception in a palace, are occasional, 
as they will probably never happen in the future. 
Moreover, the situation is changing all the time; 
there are new limitations and requirements com-
ing that cannot be identified from the beginning, 
for example, a need for transportation for some 
disabled guests. In the future, another jubilee, for 
example, for a Nobel prizewinner, would require 
quite different activities, such as the organization 
of a scientific congress. Even if at the first view 
the jubilees are similar, the business activities 
and relations are completely different, and the 
business partners to be involved cannot be de-
termined in advance.

Current, fixed, and costly IT technologies are 
not well-suited to deal with such temporal and 
evolving VEs. Existing proposals for building a 
virtual enterprise, mainly distributed applications 
based on such technologies as CORBA (2002) and 
Voyager (SOA platform, 2005), multi-databases 
(Hurson, Bright, & Pakzad, 1993), Web services 
(2002), and Semantic Web (DAML, 2006), are 
built upon two basic assumptions: (1) The rela-
tions between different VE units are quite stable 
and long-lasting; and (2) the client-server model 
is a dominant way of interaction among VE units. 
As a consequence, each unit implements a set 
of well-defined services (interfaces, programs, 
etc.) to be used at request by other business par-
ties. This approach seriously limits an efficient 
implementation of evolving relations among co-
operating units for at least two reasons. First, the 
information flow must be initialized by the client 
party in the online mode (information polling). 
Due to this poll-only mode, automatic detecting 
of server-side information changes and “pushing” 

them to clients is hard to maintain. Second, it is 
quite difficult to adopt services and interfaces 
of a single unit to the specificity of another unit; 
the client must be ready to adopt itself to the 
server-side standards. Server-side parameteriza-
tion is usually limited, due to both technical and 
economical reasons.

To solve the problem of supporting ad hoc 
VEs (ahVE), we propose autonomous software 
agents (Caglayan & Harrison, 1997; Franklin 
& Graesser, 1996; Nwana, 1996; Wooldridge & 
Jennings, 1995). The role of an agent is twofold. 
First, an agent is used as an information broker 
and wrapper, to adjust data format (both syntax 
and semantics) to the specificity of communicat-
ing units. The brokerage/wrapping algorithm 
may be programmed either by one or by both 
parties. Second, an agent may act as a monitor 
and asynchronous notifier about important data 
changes. What is “important” is programmed in 
agent code and variables. The agents may interact 
with local IT systems of the VE units, as well as 
with other agents, and with humans. The agents 
are executed in the scope of agent computing en-
vironment (ACE) framework, being a set of agent 
servers (Rykowski, 2003a). An agent server may 
be located at any host, including dedicated hosts 
belonging to unit’s local area networks. The agents 
may be moved among agent servers (Rykowski, 
2005a), and according to the situation each agent 
may be executed at client-side (i.e., in unit’s local 
area network), at server-side (i.e., in a network of 
another unit), or at an external network host (i.e., 
on a separate host outside units’ networks).

How do the proposed agents differ from (for 
example) Web services and other competitive 
technologies? There are three main advantages 
to using the agents in comparison with the clas-
sical approaches: substantially reduced amount 
of work needed to establish a connection be-
tween two cooperating VE units, unrestricted 
individualization of relations among units, and 
a possibility of off-line, server-side monitoring 
of critical information changes.



 

 

24 more pages are available in the full version of this document, which may be

purchased using the "Add to Cart" button on the publisher's webpage: www.igi-

global.com/chapter/software-agent-technology-supporting-hoc/28724

Related Content

Factors Affecting Consumer Adoption of Broadband in Developing Countries
Yogesk K. Dwivedi (2008). Consumer Adoption and Usage of Broadband (pp. 285-295).

www.irma-international.org/chapter/factors-affecting-consumer-adoption-broadband/6975

Geometric Programming Based Resource Allocation for 5G High-Speed Mobile Networks
Shaoyi Xuand Tianhang Fu (2017). Interference Mitigation and Energy Management in 5G Heterogeneous

Cellular Networks (pp. 228-245).

www.irma-international.org/chapter/geometric-programming-based-resource-allocation-for-5g-high-speed-mobile-

networks/172204

An Efficient Trust-Based Routing Model for Clustered-Based Hetrogeneous Wireless Sensor

Network
Gousia Thaniyath (2020). International Journal of Business Data Communications and Networking (pp. 84-

101).

www.irma-international.org/article/an-efficient-trust-based-routing-model-for-clustered-based-hetrogeneous-wireless-sensor-

network/258535

Anomaly Detection in Wireless Networks: An Introduction to Multi-Cluster Technique
Yirui Hu (2017). Big Data Applications in the Telecommunications Industry (pp. 108-118).

www.irma-international.org/chapter/anomaly-detection-in-wireless-networks/174279

Cognitive Radio Programming Survey
Mickaël Dardaillon, Kevin Marquet, Tanguy Risset, Jérôme Martinand Henri-Pierre Charles (2015). Handbook

of Research on Software-Defined and Cognitive Radio Technologies for Dynamic Spectrum Management (pp.

653-679).

www.irma-international.org/chapter/cognitive-radio-programming-survey/123585

http://www.igi-global.com/chapter/software-agent-technology-supporting-hoc/28724
http://www.igi-global.com/chapter/software-agent-technology-supporting-hoc/28724
http://www.irma-international.org/chapter/factors-affecting-consumer-adoption-broadband/6975
http://www.irma-international.org/chapter/geometric-programming-based-resource-allocation-for-5g-high-speed-mobile-networks/172204
http://www.irma-international.org/chapter/geometric-programming-based-resource-allocation-for-5g-high-speed-mobile-networks/172204
http://www.irma-international.org/article/an-efficient-trust-based-routing-model-for-clustered-based-hetrogeneous-wireless-sensor-network/258535
http://www.irma-international.org/article/an-efficient-trust-based-routing-model-for-clustered-based-hetrogeneous-wireless-sensor-network/258535
http://www.irma-international.org/chapter/anomaly-detection-in-wireless-networks/174279
http://www.irma-international.org/chapter/cognitive-radio-programming-survey/123585

