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Knowledge representation in Description Logics

ALC concepts: C,C" =T | A | =-C | cn<¢’ | IrC Separation logic |J. Reynolds, P. O’'Hearn et al.| reasons about
programs with dynamic data structures.
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(T, A) s: variables — locations (o) h: finite heap (i—0)
Incorporating updates in DLs is mainly done by updating ABoxes %+ amd — Lo neassm moduﬂah% albout the rmamfsfmé
e Liu et al. Updating Description Logic ABoxes, KR'06
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What if interpretations change: (s,h) = @ x1iff h can be split (s, h) = ¢ = ¢ iff for every hy
How to specify the evolution of the satisfaction of GClIs or into hy; and hy so that disjoint from h, if (s, h;) = ¢
assertions when interpretations change? (s,h;) &= ¢ and (s, hy) = v then (s,h +h;) = ¢

We enrich the class I of interpretations with a composition operator ® ® ®: ©
@ : I x I — I that is partial, associative and commutative. wl ay lfr —
[n the paper, @ performs disjoint (de)composition of roles. ® o

Our framework instantiates the bunched logic introduced in [P. O’'Hearn, D. Pym. The logic of bunched implications, BSL’99].

Dynamic Axioms (DA):U,V:::T|C( a) | r(a, b)\C_D\U*V|U@V|ﬁU|UHV

standard assertions and GClIs Boolean opera,tlons on dynamic axioms

o/ — U1 X UQ iff there are Il,ZQ such that Z = Il &, IQ, Zl — Ul and IQ — UQ
o / =U; = U, iff there is J such that Z & J is defined, J =U; and Z & J = Us (-» is a kind of dual of —)

&\m&m% mt@Q@gm with drymamic ascioms

—Ontologies (T, .4, D) have now a third component, a finite set of DAs.

/A\ Ontologies with positive (i.e. negation-free) DAs for £L£ can be inconsistent, e.g. r(a,b) M (r(a,b) - T).

The Consistency Problem with Dynamic Axioms: Main Results

Logic \ Dynamic axioms Positive DAs DAs

EL (c-11aycnciace) | PTIME (new proof system)

Undecidable (reduction from

EXPTIME-complete

ALC + role inclusions r; 0 - -+ o1, C s)

ALC (translation into ALCOb)




