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While computing increasingly addresses collaboration, sharing and interaction with the powerful support of the emerging
distributed computing infrastructures such as web services and Grid technologies, there is a growing demand for ontology and
knowledge technologies to provide semantic support for service integration, the sharing and coordinated use of knowledge
across distributed, heterogeneous, dynamic virtual organisations. \We have developed and partially implemented an architecture
to provide knowledge services. It has been applied to Grid-enabled design search and optimisation (Geodise).

Distinguishing features of the architecture:

e Tackling the six challenges of knowledge management life cycle
In an integrated framework.

A layered modular structure with each component dealing with a
specific aspect of knowledge engineering process.

Supporting the exploitation of different techniques and tools.
Each of them can be updated while others kept intact.

Using ontologies to generate machine-interpretable
semantically-enriched content and also knowledge bases.

A knowledge portal provides mechanisms for knowledge
maintenance and resource control.

Service-oriented approach - separating domain knowledge from
operational knowledge.

Easy knowledge reuse and sharing through web service
technology over the Internet.

Flexible - adding knowledge any time through portal.

Extensible - plugging in new functions as knowledge services.
Robust - adopting new techniques/tools while keeping the
system functioning.
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Community Domain - Distnbuted Orgamsations with Common Interest

Knowledge acquisition and modelling lay the foundation for the knowledge service architecture, which produces ontologies and
the types of template and structure where knowledge can be held. It has been carried out by the CommonKADS knowledge
engineering methodology and the PC PACK knowledge management integrated tools.

. BB M pC pack 4 vB2.9s - Diagram Tool on psma

Ly Knowledgebas

EI EH PC Pack 4 vB2.9s - Ladder Tool on psmart [GEODISE 1] rt [GEODISE v1]

Lac Knowledgebase Edit Laddering Knowledge Miew  Tool  Window  Help Edit Diagram Mew Mode Wiew Tool ‘Window Help
DS & s BRXTdo o BEM IDD%IJ&E mam||o-— +&

N ®3 P Pack 4 vB2.95 - Protocol Tool on psmart [GEODISE ¥1] - [OPTIONS Manual - Automatic Approach Park I

=&
=& x|

Lﬂ Knowledgebase Edit Protocol Markers  View  Tool  Window  Help

S S ®mE M E M

|“EE|¥B§@||§'F:|@§ A “

FIBD

GOLD

Diagram Tool

Concept Ladder

GA

FEIL

EIEE:E'EE:E:?E’ S| 5 Erase “%:Concept Y Atibute %VWalue ™% User Defined Relation

% Instance "% Task

% Concept Spnongm % Attribute Synonym %Value Synonymn % Relation Synorym % Task Spnonym

approach, the initial, two Bariable, beam design problem already mapped is next explored using several of the -]

optimizers available within the OPTIONS package. Again the goal is set as minimurm cross-sectional area within the
previously specified i.e., stability, strength, tip deflection, etc.). Since a map of the SBjective FUREtion has
already been produced the are traced out on this map as they proceed.

Of course, it is to be expected that the predictable changes will be made to improve this - However, this is a
consequence of asking a guestion to which the answer is already established: the real strength of optimizers lies in their
ability to deal with many competing aspects at one time, whether or not the UE&f is able to predict the likely
consequences of attempting to ﬁ such requirements, i.e., a known task has been specified to illustrate the process

and to show that the optimizers can achieve the desired result without a priori knowledge. A record of the terminal
interaction for these runs is given as Appendix G.

5.2. Choice of Optimizer Protocol Editor
Here, as has already been noted, the initial input data for the - do not allow all the criteria used as _ to

be met {i.e., it is not a feasible . This restricts the since some do not work when given an
initially infeasible design. However, have also already been chosen for the BESIGRWaERHEBIEE and the optimizers will
reducing the scope of the task somewhat (some of the i within the

therefore seek to remain within these
OPTIVAR NBF&RY treat these FEHGE as advisory by default and may, therefore, explore beyond their limits;
this may be over-ridden if desired). To give a representative cross-section of the methods available the following
technigues have been applied:

(1) the method of -APPROX,;
(23 the -GA, with a -OPTIM1 and
(3 the -SEEK, with the combined external and internal penalty
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e — nnotation is necessary to add semantic content to document or

Ontology service provides a Java API giving ACCEeSS 10 ¢ website, thus facilitating information sharing, reuse and

DA OIL ontology that is available over the Interne e AF automatic machine processing. We have used OntoMat-

exposed through both a SOAP-based web service and & Annotizer annotation tool in Geodise to annotate the workflow for

erface  fc . on ontological operatic : particular design problems and then save them in a knowledge

§ o]ifo : g, navigating concep ere 2lies  base. The semantically enriched archive can then be queried,
etrieving concept and attribute iIndexed and reused later to guide future designs.
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