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In order to address problems stemming from the dynamiato Horn clauses was performed in order to use the ontology
nature of distributed systems, there is a need to be ablewdth a Prolog interpreter (see Figure 1).
express notions of evolution and change of knowledge com- We postulate that particular sequences of lifecycle steps
ponents of such systems. This need becomes more preldee those of Figure 1 might be common in particular do-
ing when one considers the potential of the Internet for dignains and perhaps with particular forms of knowledge com-
tributed knowledge-based problem solving — and the pragonent. The ability to generalise and ‘compile’ these se-
matic issues surrounding knowledge integrity and trust thiguences intdifecycle patternsvould encourage more effi-
raises. We introduce a formal calculus for describing transient behaviour when faced with the need to make similar
formations in the ‘lifecycles’ of knowledge componentsmodifications in the future.
along with suggestions about the nature of distributed en-
vironments in which the notions underpinning the calculus
can be realised. The formality and level of abstraction of thi=

Fle Edit Lifecycle Calculus Arguments

language encourages the analysis of knowledge histories ¢ weoTingy Tifeeyelsomp 01 51, com 07507 17
. . . amport (comp (01, 51), comp (03, 5 an
allows useful properties about this knowledge to be inferre,,.., e o @), comz. s2))
all_imported(comp (01, 51)) and
strengthen_onto (nap (kifZterns, 01, 02, [1), comp (01, S1), comp (02, 52}
import (comp (01, 51) 7 comp (02, £2)) if
acquire (conp (01, 54)) and

Formal Lifecycles in a Brokering Architecture e s ol (Rl (D B L S5, CoTRR, S5 2
reducs (comp (01, 51), comp (02, 52)) if
weaken_spec (comp (01, 813, comp (01, §3)) and

,
Lifecycle Editor =]

We take the real-life example dcolingua®, an ontology e e 9 S S
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For this reason we have implementddecycle editor and
interpreter that (1) enables a knowledge engineer to anal-
yse the lifecycle of a knowledge component, extract its ab-
stract pattern, and devise a formal representation of it (see
Figure 2), using rules of a formal lifecycle calculus that cap-
ture abstract lifecycle steps suchwsaken the ontologlyy
means of a channel-theoretic semartiesd (2) is capable
) of executing the formal representation of a lifecycle.

Because the outcome of the translation process was angjnce |ifecycle patterns are described at a generic level, we
overly large 5.3 Mb file, and in order to get a smaller ang, e jmplemented brokering servicehat enacts the lifecy-
more manageable set of axioms, it was necessary to redygg oyecution in a distributed environment, so that a knowl-

the ontology, by implementing filters that first d_eleted all ex'edge engineer can choose among several solvers capable of
traneous clauses, and then pruned the class hierarchy and €z ming abstract lifecycle steps in a particular domain-
moved irrelevant clauses accordingly. Finally, a translatio hecific fashion
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