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1. Introduction 2. Contributions

~Nature-inspired algorithms such as genetic algo-  This special issue comprises eight contributions.
rithms, particle swarm optimisation and ant colony  The jssue begins with a roadmap for research in the
algorithms are the state-of-the-art solution technique fie|q [8]. Important directions for future research and
for some problems. Furthermore, their population- . rent challenges are highlighted.

bf‘sethtOfChaStiC searrc]:h approach promisels desirallble Optimising the quality of service for dynamic soft-
algorithm features such as anytime decentralised solu- e compositions is challenging. The task is fur-

t'?f.n .an? robus_ttne?s to problem tchan?et: Hovlvevder, the ther complicated when performed within the parallel,
eficient pursuit of more accurate solutions leads re- asynchronous, and decentralised environments faced

searchers to appeal to centralised, highly tuned and se- by web services. Cao et al. [2], presenta solution to this

guential implementations that are only loosely related roblem using one of the most well-established nature-
to their successful natural counterparts. This renders proo 9 X . -
them brittle in the face of the dynamism of changing inspired techniques, the genetic algorithm, to optimise

problem specifications and operating conditions and the c_ost-dr_|ven selection of web services. :
limits their usefulness to industry’s direction ofincreas- ~ Cfd énvironments have been a popular choice for the
ing distribution, decentralisation and adaptability. application of nature-inspired techniques. The place-
Emerging computing environments such as auto- ment O_f appll_catlon services onto ava||ab|e_ n_odesw|th-
nomic computing, ubiquitous computing, Peer-to-Peer N @ grid e_nVIronment is a complgx and d|ff|cu!t task.
systems, the Grid and the Semantic Web demand the Musunoori and Horn [6] tackle this problem with the
interaction of large numbers of decentralised, paral- Uuse of three algorithms based on the concepts of learn-
lel, asynchronous, and distributed software entities ina iNg automata and ant systems. This achieves a decen-
standardised fashion. If nature-inspired algorithms are tralised multiagent approach for solving service parti-
to make an impact on these emerging computing envi- tioning within grid environments.
ronments, disciplined scientific and engineering inves-  Researchers from ltaly’s Institute for High Perfor-
tigations must be undertaken into the successful trans- mance Computing and Networking created an ant-
fer of these algorithms, techniques and infrastructures based approach for resource discovery and manage-
into such environments. ment within grids. This work [3] presents a decen-
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tralised and self-organising approach for building grid
resource information systems.

this special issue would not have been possible. We
thank the authors and the presenters at the original NIS-

In addition to applying nature-inspired techniques PADE eventatthe AISB Convention in Bristol 2006 for

within emerging computing environments, much work

their contributions and discussions that helped shape

has been done on the design methodology for nature- this special issue. We are also very grateful to the

inspired systems. In an approach inspired by Min-
sky’s Society of Mind concept, the open-source AKI-
RA framework [4] is designed to build distributed, de-

Multi-agent and Grid Systems journal editors, Rainer
Unland and Huaglory Tianfield for the opportunity to
edit this special issue and for their support throughout

centralised, parallel, and asynchronous systems using the process.

modular software architectures.

Another interesting use of the ant metaphor is the
Personal Intelligent Agents Framework (PIAF) [4].
This framework, developed at the Univeiside Tours,
France, provides an ant colony epidemic-based ap- [1]
proach to selective information dissemination within
Peer-to-Peer networks. PIAF builds an estimated in- [
terest profile based on the pheromone trails associated
with connections between peers.

Jones and Saeed [5] demonstrate a parallel and de-
centralised ant-based approach to image processing.
Their PixieDust multi-agent programming framework  [4]
uses a colony of ants to process an image. The image
provides stimuli to the ant, allowing emergent pattern 5]
formation to take place.

Researchers at the University of Le Havre devel-
oped a decentralised nature-inspired algorithm called [©!
AntCO? [1] based on the principle of ant trail-
following. Utilising this behaviour the algorithm can  [7]
optimise the distribution of computation and minimise
the communication costs in a distributed simulator.

(3]

(8]
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