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Semantic Translation

activity concept in PSL only if the activity is atomic and its
preconditions and effects depend only on the state prior to
the occurrences of the activity.

(forall (?a)
(iff  (AtomicProcess ?a)
(and (atomic ?a)
(markov_precond ?a)
(markov_effects ?a))))
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Semantic Interchange Protocols

Appl. A Syntax

Appl A
Terminology
PSL Syntax L
Appl A /./ ( APP%-A )
Terminol ' \ Ontology |
erminology _/_/ \ /

PSL Syntax
PSL
Terminvlogy

PSL Syntax \\ \\\
Appl. B \\\ A\
Terminology N /
\\ ( Appl B
* ~. ' Ontology
5 /,/;
Appl. B Syntax
Appl. B
Terminology

—® Syntactic Translation D (Implicit ar Explicit) Definitions D Appl. A Concepts

Ng - Semanti ¢ Mapping I Shared Information l AppL.B Concepts
National Institute of Standards and Technology ¢ Technology Administration ¢ U.S. Department of Commerce



to support this approach to semantic
integration?
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Verified Ontologies

models for first-orc
A logic.

-
Structures. .
o o * The ontology provides a
Axiomatizability Satisfiabilicy .
Q % first-order

axiomatization of the
g class of models

Axiomatic
Theory
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Definitional Extensions

* We classify models by using invariants
(properties of models that are preserved by
Isomorphism).

— automorphism groups, endomorphism semigroups

» Classes of activities and objects are specified
using these invariants.
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Models in PSL

NE1 National Institute of Standards and Technology ¢ Technology Administration ¢ U.S. Department of Commerce



Twenty Questions

models corresponds to a different question.

* Any particular activity or object will have a
unique value for the invariant.

» Each possible answer to a question
corresponds to a different value for the
Invariant.
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Limitations

* How do we determine the correctness of the
translation definitions?
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Interoperability Hypothesis

* Why first-order logic?
— Soundness and completeness guarantees that a

sentence is provable from a theory if and only if it
is satisfied in all models of the theory.
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Ontological Stance

2 U Ontology 1= @
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Summary

* The PSL Ontology has a first-order axiomatization of
the class of models.

* |dentify invariants of the models

» By axiomatizing these invariants, translation
definitions can be shown to preserve semantics
between software applications.
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Further Questions?

gruning@nist.gov
(301) 975-6536

http://www.nist.gov/psl
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