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» Founded in 2000 by Gines Moreno and Pascual Julian
» History: 10 researchers (Jose Antonio Riaza) and 6 research projects
» Two decades with FASILL: “Fuzzy Aggregators and Similarity Into a Logic Language ”

» Paradigm Integration: Fuzzy Logic Programming (symbolic extensions)
» Transformations: Partial Evaluation, Folding, Unfolding and Tuning
» Applications: semantic web, neural networks, cloud computing...
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»MOTIVATION [-lI-HI
»UNFOLDING I-1I-111-1V-V-VI
» CONCLUSIONS
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General 1dea: replace a program rule by the set of new rules obtained after applying a
computational step (in all posible ways) on its body and appropriately instantiating its head.

» Original PROLOG program: P ={ p(X):-q(X). q(a).}
» Unfolded PROLOG program: P’ ={ p(a). q(a).}

» Goal p(a) Is evaluated to true in both programs:

» by means of TWO resolution steps in P using the two clauses.
» by means of just ONE resolution step in P’ using the new fact p(a).

GAINS IN EFFICIENCY!ll: computational steps applied at
unfolding time remain compiled on tranformed rules FOREVER.
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» Consider the lattice of truth degrees L = ([0,1], <) equipped with connectives &luka,
&godel, &prod, |luka, |[godel, [prod, @aver,... and the similarity relationR ={r~qg=04}

» Original FASILL program P=<7(,R,L> s.t. TU ={ p(X):-@aver(r(X),0.8). q(a).}
b b

» Unfolded FASILL program P’=<7U ,R,L> s.t. 7T ={ p(a) :- @aver(0.4,0.8). q(a).}

» Second unfolding step P”=<7I”,R,L> s.t. 713”:{ p(a) :- 0.6. q(a).}

» Goal p(a) returns 0.6 in P (tree computational steps), P’ (two steps) and P’ (one step).
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» Consider the lattice of truth degrees L = ([0,1], <) equipped with connectives &prod, |luka,
|godel, @aver,... and the SYMBOLIC similarity relation R# = { r ~ q = #s1}

» Original sSFASILL program P#=<u# R#,L> S.t. o ={ p(X) :- #752(r(X),0.8). g(a).}
» Unfolded sFASILL program P’#=<m’#R#1L> s.t. ©’#={p(a) .- #7s2(#s1,0.8). q(a).}
» Goal p(a) returns #?s2(#s1,0.8) in P (two computational steps) and P’ (one step).

WHY USING SYMBOLIC PROGRAMS? = tune fuzzy truth degrees/connectives and
similarity relations accordingly to users preferences!!!

USER1: if 0.48 - p(a) then #s1=0.6 and #?s2=&prod
USER2: if 0.9 - p(a) then #s51=0.9 and #?s2=|godel
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FORMAL DEFINITION:  Let P# = (I11#,R#,L) be a sSFASILL program and
R: (H < B) € I1# be a rule (with non-empty body B). Then, the symbolic
unfolding of rule R in program P# Is the new SFASILL program P'# =
(IT'#,R#,L), where IT# = (Il# — {R}) U {Ho « B’ | (B; id) w» (B’; 6)}.

> , specializing, debugging,...
» Transformed programs but with:
> could grow more and more when
repeteadly unfolding recursive rules...
> some replacements of symbolic cons-

tants before/after unfolding a program could produce different answers...
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<[> Program

vanguardist(ritz) <- ©.9.

elegant(hydropolis) <- #s3.

close(hydropolis,taxi) <- 0.7.

good_hotel(X) <- #@s4(elegant(X),@very(close(X, metro))).

HTTPS://DECTAU.UCLM.ES/FASILL/SANDBOX

@ Lattice

O pETuT Y UpCTuCE TS

17 | and_prod(X,Y,Z) :- Z is X*Y.

18 | and_godel(X,Y,Z) :- Z is min(X,Y).

19 | and_luka(X,Y,Z) :- Z is max(X+Y-1.0,0.0).

20 | or_prod(X,Y,Z) :- Ul is X*Y, U2 is X+Y, Z is U2-U1.
or_godel(X,Y,Z) :- Z is max(X,Y).
or_luka(X,Y,Z) :- Z is min(X+Y,1).

e Downloads Documentation Sandbox

OFASILL

Fuzzy Aggregators and Similarities Into a Logic Language

= Similarity Relation

elegant/1 ~ modern/1 = #s0.
modern/1 ~ vanguardist/1l = 0.9.
metro ~ bus = 0.5.

bus ~ taxi = #s1.

~thorm = #s2.



https://dectau.uclm.es/fasill/sandbox
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<[> Program

vanguardist(ritz) <- 0.9.
elegant(hydropolis) <- #s3.

1

2

3 | close(hydropolis,taxi) <- 0.7.

4 | good hotel(X) <- #@s4(elegant(X),@very(close(X, metro))).
5

Extend program § Unfold program
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sup{0.5, 57 &7, (s¥ &7, 0.5)}
metro

= Similarity Relation

elegant/1 ~ modern/1 = #s0@.
modern/1 ~ vanguardist/1 = 0.9.
metro ~ bus = 0.5.

bus ~ taxi = #sl.

~thorm = #s2.

elegant - . modern
sup{s’, (si &%, 0.9) &%, 0.9
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Vanguar‘dist(r'izt? <- 0.9. OriginCII
elegant(hydropolis) <- #s3.

close(hydropolis,taxi) <- 0.7. F)r<>£;r<:r71
good_hotel(X) <- #@s4(elegant(X), @very(close(X, metro))).

Extend program | Unfold program

vanguardist(rizt) <- 0.9.

elegant(hydropolis) <- #s3.
close(hydropolis,taxi) <- ©.7.

good_hotel(X) <- #@s4(elegant(X),@very(close(X,metro))).

vanguardist(ritz) <- 0.9.

elegant(hydropolis) <- #s3.

close(hydropolis,taxi) <- 0.7.

good_hotel(hydropolis) <- #@s4(#s3,@very(close(hydropolis,metro))).
good_hotel(ritz) <- #@s4(#&s2(#&s2(#s0,0.9),0.9),@very(close(ritz,metro))).
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vanguardist(ritz) <- 0.9. Final 7
elegant(hydropolis) <- #s3. P
rogram
close(hydropolis,taxi) <- 0.7. progra
good_hotel(hydropolis) <- #@s4(#s3,@very(#8&s2(#8s2(0.5,#s1),0.7))).
good_hotel(ritz) <- #@s4(#8&s2(#8&s2(#s0,0.9),0.9),0.0).

vanguardist(ritz) <- 0.9.

elegant(hydropolis) <- #s3.

close(hydropolis,taxi) <- 0.7.

good_hotel(hydropolis) <- #@s4(#s3,@very(#&s2(#8&s2(0.5,#s1),0.7))).
good_hotel(ritz) <- #@s4(#&s2(#8&s2(#s0,0.9),0.9),@very(0.0)).

vanguardist(ritz) <- 0.9.

elegant(hydropolis) <- #s3.

close(hydropolis,taxi) <- 0.7.

good_hotel(hydropolis) <- #@s4(#s3,@very(close(hydropolis,metro))).
good_hotel(ritz) <- #@s4(#8&s2(#8&s2(#s0,0.9),0.9),@very(0.0)).
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good_hctel(X)

e Original

‘ program

#@s4(elegant(ve),@very(close(Vveé,metro)))

{x/40) s Final
good_hotel(X)
/-/ i P P — program

#@s4(#s3,@very(close(hydropolis,metro))) #@s4(3&s2(#8&s52(#s0,0.9),0.9) ,@very(close(ritz,metro)))
{X/hydropolis} {X/ritz}

#@s4(#s3,@very(#8&s2(#8&s2(0.5,#51),0.7))) #as4(#8&s2(#ks2(#50,0.9),0.9),0.0)
{X/hydropolis} {X/ritz}

#@s4(#s3,@very (#8s2(#&s2(P.5,#s1),0.7))) #osd(#&s2(#&s2(#s0,0.9),0.9) ,@very(0.9))
{X/hydropolis} {X/ritz}

T

#@s4 (#8s2 (#8s2(#:0,0.9),0.9),0.0)
{X/ritz}
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» Unfolding transformation for optimizing fuzzy logic programs:

> Symbolic but

> Similarity-based but

> BOTH SYMBOLIC AND SIMILARITY-BASED
> safe applicability conditions and correctness

proofs (soundness, completeness, efficiency...)



	Diapositiva 1:  
	Diapositiva 2:  
	Diapositiva 3:  
	Diapositiva 4:  
	Diapositiva 5:  
	Diapositiva 6:  
	Diapositiva 7:  
	Diapositiva 8:  
	Diapositiva 9:  
	Diapositiva 10:  
	Diapositiva 11:  
	Diapositiva 12
	Diapositiva 13:  

