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Materialisation Step: Horn-ELI

C(x) = R(x,tp) A D(tp)
CCAdR.D R . ECF  C(a) D(x) = S(x,t-) A C(2,)
DEJS.C 45" . FCE Ea) Ex) AR, tp) — R, tpqp) AD(pqap) A F(tpar)
dR.FC G Cb) Fx)ASx, tr)— S, tenp) A Cleqp) A E(teqg)
R(x,y) A F(y) = G(x)

—_

—_
—_
—_

a:CEG d;:DF-dz:CEG ds:DF -

—_—
—_—

— >@ >@— >@------- >0
R---__3S R
b:C e1:D////ez:C e3:D-- T~
@ >@ >@— >@------- >0
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Materialisation Step: Horn-ELI

C(x) = R(x,tp) A D(tp)
CCAdR.D R . ECF  C(a) D(x) = S(x,t-) A C(2,)
DEJS.C 45" . FCE Ea) Ex) AR, tp) — R, tpqp) AD(pqap) A F(tpar)
dR.FC G Cb) Fx)ASx, tr)— S, tenp) A Cleqp) A E(teqg)
R(x,y) A F(y) = G(x)

—_

—_
—_
—_

a:CEG d;:DF-d;:CEG de:DF- -

—_—
—_—

— >@ >@— >@------- >0
R---__3S R
b:C el:D//’éz:C e3:D-- T~
@ >@ >@— >@------- >0

g, = 3dy,w.C(a) A R(a,y) AS(y, w) A G(w)
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Materialisation Step: Horn-ELI

C(x) = R(x,tp) A D(tp)
CCAdR.D R . ECF  C(a) D(x) = S(x,t-) A C(2,)
DEJS.C 45" . FCE Ea) Ex) AR, tp) — R, tpqp) AD(pqap) A F(tpar)
dR.FC G Cb) Fx)ASk,tp) = SO, teqp) A Ctonp) A E(teqp)
R(x,y) A F(y) = G(x)

—_
—_
—_
—_

a:CEG d;:DF-d;:CEG de:DF- -

o———>o g e e

I
n

g, = 3dy,w.C(a) A R(a,y) AS(y,w) AG(w) g, =3Ty,w.C(a) AR(a,y) AS(y,w) A R(w,y)
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Materialisation Step: Horn-ALCHOIQ

*%Top ={CxX) > T |CENHSU{RMXY)=>TXAT Q) |REN}
RRole = {R(,Y) ANY) = R7(x,y) | R € N/} U

{R(x,y) = R(x,y) | R € Nj,R € N}
ENm = {(N(@), T (a) | a € N}

@ECI:{xzyey%x,x%y/\yzzexxz}u
{CO)Axry—=>CQH)|CEN}U
(RO, Ax=z—- Ry, Rx,y)Ay~rz—- Rz | R e N}



Materialisation Step: Horn-ALCHOIQ

cin..nC,ED » Cix)A...ANC,(x) = D(x)
dJR.CCD ~ R(x,y)AC(y) - D(x),

Cx) AR (x, fp) = R™(x, fgp) A /\EeEnDE(’E”D)

for every R € N with R € R and E € N/
CC3dR.D » C(C(x) = R(x,tp) A D(1p)

RCS = R(x,y) = RS y), R7(x,y) = (RTAS57)(,y)
for every R € N with R e R

CCla} » Cx)>x=~a



Materialisation Step: Horn-ALCHOIQ

CC<<IR.Dw—

Forall R,Se Ny withReRandRe S, and all E,Fe N,
D) ART(y,x) AC(x) AR(x,2) AD(x) AN(z) = y =~ 2
C(x) AR(x, 1) A D(te) A S(x, 1) A Fltg) > ROS)(x tgrp) A\ X(tgre)
XeEknk

D(y) AR™(y,x) A C(x) A S(x, tg) A D(t) = /\ X)) ARTOS)(y,x)
Xel
D) AR (y,x) A C(x) AN(x) = N(y)



Materialisation Step: Horn-ALCHOIQ

CC<L<IR.Dm

Forall R,Se Ny withReRandRe S, and all E,Fe N,
D) ART(y,x) AC(x) AR(x,2) AD(x) AN(z) = y =~ 2

C(x) AR(x, 1) A D(te) A S(x, 1) A Fltg) > ROS)(x tgrp) A\ X(tgre)
Xelknk

D(y) AR™(y,x) A Cx) A S(x, 1) A D(tg) = [\ X(») A (R S7)(3, %)
Xelk
D(y) A R™(y,x) A C(x) AN(x) = N(y)
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Materialisation Step: Horn-ALCHOIQ

CC<L<IR.Dwv—
Forall R,S e Ny withReRandR € S, and all E,Fe N,

C(x) ARG, 1) A D(tg) A S(x, 1) A F(tg) > (ROS)(x tgrp) A f\ X(tgrp)
Xeknrk



Materialisation Step: Horn-ALCHOIQ

CC<L<IR.Dwv—
Forall R,S e Ny withReRandR € S, and all E,Fe N,

C(x) ARG, 1) A D(tg) A S(x, 1) A F(tg) > (ROS)(x tgrp) A f\ X(tgrp)
Xeknrk

terp : B, D

RMAS ta : A,D



Materialisation Step: Horn-ALCHOIQ

CCLIR.Dwm
Forall R,S e Ny withReRandR € S, and all E,Fe N,

C(x) ARG, 1) A D(tg) A S(x, 1) A F(tg) > (ROS)(x tgrp) A f\ X(tgrp)

Xelknk
C(x) A (R T S)(X, tgrp) A D(tgrp)

A R(x,t4) A D(ty) = (RTTS)(X, tarpgnp) A Altanpnp) A B(tangnp) A D(tanpnp)

terp : B, D
¢ ta : A,D
A . ’
RMS R
a:C
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Materialisation Step: Horn-ALCHOIQ

CCLIR.Dwm
Forall R,S e Ny withReRandR € S, and all E,Fe N,

C(x) ARG, 1) A D(tg) A S(x, 1) A F(tg) > (ROS)(x tgrp) A f\ X(tgrp)

Xelknk
C(x) A (R T S)(X, tgrp) A D(tgrp)

A R(x,t4) A D(ty) = (RTTS)(X, tarpgnp) A Altanpnp) A B(tangnp) A D(tanpnp)

tarsp : A,B,D
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Evaluation



Seconds

Seconds

Materialisation Step: Implementation and Evaluation

No. of Assertions

100
LUBM
80
60
40
20
0 .l II
2.4M 4.8M 7.1M 9.5M
No. of Assertions
1,000
Reactome
800
600
400
200
m= W
1.7M 3.1M 4.4M 5.6M

Seconds

Seconds

120

UOBM

100

80

60

40

i
0

1.OM 4.0M 5.9M 7.9M
No. of Assertions
700
600 Uniprot
500
400
300
200
100 |I.
0
4™ 9.3M 13.6M 17.7M

No. of Assertions
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Seconds

Seconds

Materialisation Step: Implementation and Evaluation

100 120

LUBM UOBM

80 100

B Materialisation Step

60 80
10 II II 7] Konclude
al || I “

! 7.9M

Seconds

0
2.4M 4.8M 7.1M 9.5M 1.9M 4.0M 5.9M
No. of Assertions No. of Assertions
700
1,000 .
Reactome 600 Uniprot
800
500
600 3400
15)
3
v 300
400
200
200
100
0 ..- .. 0
1.7M 3.1M 4.4M 5.6M 4.7M 9.3M 13.6M 17.7M
No. of Assertions No. of Assertions
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Materialisation Step: Implementation and Evaluation

100 = 120 -
LUBM UOBM
80 100
_ B Materialisation Step
3B 60 ] ':’E
3 2 60

Konclude

40
) H I I ) IH
L I ! 0

2.4M 4.8M 7.1M 9.5M 1.9M 4.0M 59M 7.9M *

No. of Assertions No. of Assertions Use RDFOX aS a Datalog englne and add
oo B 700 rules on demand
Reactome - Uniprot
)
800
500
3600 g 400
S S
2 2
» “2 300
400
200
200 I
100
0 o 0 |_|
1.7M 3. 1M 4.4M 5.6M 4.7M 9.3M 13.6M 17.7M
No. of Assertions No. of Assertions
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Materialisation Step: Implementation and Evaluation

100 ]

LUBM

80

60 ]

Seconds

40

) {l I|I “\

2.4M 4.8M 7.1M 9.5M
No. of Assertions

1,000 —
Reactome

800

600

Seconds

400

200
0 —

1.7M 3. 1M 4.4M 5.6M
No. of Assertions

Seconds

Seconds
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20
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400
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ul

UOBM

1.9M 4.0M 5.9M 7.9M
No. of Assertions
Uniprot
4.7M 9.3M 13.6M 17.7M

No. of Assertions
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B Materialisation Step

Konclude

* Use RDFox as a Datalog engine and add
rules on demand

* Rule count per ontology:

108+6 (LUBM), 254+19 (UOBM),
481+14 (Reactome),317+59 (Uniprot)
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Materialisation Step: Implementation and Evaluation
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B Materialisation Step

Konclude

* Use RDFox as a Datalog engine and add
rules on demand

* Rule count per ontology:
108+6 (LUBM), 254+19 (UOBM)),
481+14 (Reactome),317+59 (Uniprot)

* RDFox uses renaming to deal with equality.
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