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Motivation:
Description logics and rules
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DL concept inclusions:

CED

Vx.C(x) = D(x)



DL concept expressions:

cnbD

C(x) A D(x)



DL concept expressions:

cCub

C(x) Vv D(x)



DL concept expressions:

-C

=1016:9



DL concept expressions:

3R.C

dy.R(x,y) A C(y)



DL concept expressions:

VR.C

Vy.R(x,y) = C(y)



DL concept expressions:

{a}



DL concept expressions:

and many more . . .



rules 1in DL
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some FOL rules can be
written 1n DL



C(x) A =D(x) =» E(x) vV F(x)

CN-DEEUF



C(x) A R(x,y) = E(x)

CN3AR.TEE



Concept inclusions are
tree-shaped rules



C(x) A R(x,a) A S(x,y) A
D(y) A T(y,2) = E(x)



C(x) A R(x,a) A S(x,y) A
D(y) A T(y,a)

D

C > a
o 3;



C(x) A R(x,a) A S(x,y) A
D(y) A T(y,a)

D
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C(x) A R(x,a) A S(x,y) A
D(y) A T(y,a> - E(x)

T
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Dependency graph tree-shaped
Conclusion at root
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Dependency graph tree-shaped
Conclusion at root

C N 3R.{a} N
3S5.(DN 3T.{a}) E E



SROIQ* can do more

*) and hence OWL2



SROIQ role inclusion axioms

RoSET

R(x,y) A S(y,z) » T(x,z)



Local reflexivity

3R.Self

R(x,x)



The Universal Role

U

-» U(x,y)



defining DL Rules



C(x) A R(x,2) A S(x,y) A
D(y) A T(y,a) = V(x,y)




role-up side branches



C(x) A R(x,2) A S(x,y) A
D(y) A T(y,a) = V(x,y)

(C N 3AR.{a})(x) A S(x,y) A
(D 0 3T{a})(y) - V(x,y)



substitute roles for concepts



(C N 3AR.{a})(x) A S(x,y) A
(D N AT{a})(y) = V(x,y)

C N 3R.{a} E JR1.Self
D N 3T.{a} E AR2.Self

Ri(x,x) A S(x,y) A
R2(y,y) = V(x,y)



write rule as role inclusion



Ri(x,x) A S(x,y) A
RZ(Y,Y) - V(X’Y)

C N 3R.{a} E JR1.Self
D N 3T.{a} E AR2.Self

Rt ©OS OR2EYV



from trees to forests



Elephant(x) A Mouse(y) =
biggerThan(x,y)*

Elephant E 3Re.Self
Mouse E dRm.Self

Re © U © Rm E biggerThan

*) cf. [Rudolph, K_, Hitzler: DL-2008]



DL Rules

dependency graph forest-shaped
conclusion starts at root
arbitrary DL concepts in rule



DL rules depend on the
power of the given DL



Complexity results

« SROIQ rules: NzExpTlme complete

 EL++ rules: PTime complete
e DLP rules: PTime complete



DL Rules vs. DL-safe rules

e restricted e unrestricted
structure structure

e unrestricted e restricted
“domain” “domain”

» variable * high basic
complexity complexity

(=zPTime) (ExpTime)



DL Rules vs. DL-safe rules




extensions and

restrictions
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Restrictions

Simplicity of roles (SROIQ)
Regularity (SROIQ)



Extensions

Inverse roles (undirected tree)
Self-concept (single object loops)
Boolean role expressions (cycles)*

*) cf. [Rudolph, K_, Hitzler: Jelia-2008]



ELP*

“merger” of EL++ and DLP

safe variables

role conjunctions
Self and U

*) cf. [K_, Rudolph, Hitzler: ISWC-2008]



ELP*

still in PTime

*) cf. [K_, Rudolph, Hitzler: ISWC-2008]
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&= DL Rules are

useful syntactic sugar
for SROIQ




P
& =-'“"
3 DL Rules are

useful syntactic sugar

for SROIQ
but

can truly extend

the expressivity | i
of EL++ and DLP
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