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Motivation Swarm Intelligence 

The· a mount of" data handle d by semantic .applications. is. ex
pected to increase over .a level mamaaeble by.aw:ir.able stor
age systems.. Di:s.t n"buted semantic stor.age· solwticns a re a 
pow£!rfu1m ncept to increase storBge ca;paaty:. We· .are in the 
pcroCESs of develcpina :a 

Sw.arm I r:rtelligence can be d escribed as. deti!ntrali~d behav
io Jil of .a Ia~ nurnbe7s of indic\l idua1s. Exarn,ple: Ant ·Colo
n1e5' perfOrm efficient rood retrie\l.al ("Fc r.aSJing") .as well as. 
"&ood Sortin g" to orga n iz:e their ctfsp~ins 

Sw.arm a lgcr ilhms m<~te· use o f many virtual indi~>< iduals witlil 
llmited memol")',lim itedview, a nd limited lifespan. We hiW!! 
mode led our storage o perations to "'be" cooperatina s.warm 
individu<~ls. 

Se£f-O~~g~~niz:ed ·semantic: St:ar:J188 Sei'Yioe (541 u simg swarm 
intell]geooe to cwerecme pres>ent. limitirticns. in stol"qqe ca
pacity amd nei!Wc rt dyn.annics. 

Data Placement and Storage 

Task: write ( • ) -Where should ... • " be smred? Sw.arm Solution: Store similar dab items on me same node R@S.Uft: Clustered data storage 
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Swarm Solution: Use Yirtual pheromones to mar1c paths Result: Aleromone trails facilitate lookup 
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System Architecture 
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S4supports best-effOnforword-ct..ining reasoning: Forevery 
axiom idded to the TBox, a JNsoning individual is SPJWned. 
Axioms ana rmtdled to assertions using basic lookup o p
erations. Inferred assertions are written back to the store, 
m.aking them avail.abfe for retrieY.aL The reasoning process 
is subject to the influence of the probabilistic behavior in
herent i·n swarm algorithms. Due to constant ch.inge of the 
stored triples reasoning is also a continuous pi'Oa!ss. Thus, 
i nfert.al of new assertions can tOe some time, .and no guar
antees can be given whether inferted axioms are retrievable 
at a certain time. 

Swarm individuals folow pheromone 
trails left by previous opernions. 

RDF Storage and Retrieval Similarity Metrics 

RDFTriples are stored in the 5.4 system by usinge~ch triple 
element as • storoge1<ey" fur 'lirruol swarm individua~: 

Taslc:: Define·similarity"'for RDF resou~: 
1) Synlactic similarity meuic 

Easy to compute 
atore(S , P , O) -> wdt•CS , (P,O)) , 

write(P , (S ,O)) , writ..(O , (S , P)) 

- l oss of semantic inform.ation 

SPARQL queries lire evaluated by detennining the b.ilsic 
graph pattems within the query and dispatching an indi
vidual for each defined component: 

aia(<p: too/l>,<p: too/2.>) > 
ai...(<p: too/l>,<p:bu/!o">) 

2) Semantic similarity metric 
Chance to exploit RDF !itructures 

BZLECT 'r lUIERE ('r 0 1pl ~&V...l ' t -> 
reacl(o : p l) ~ read( ' a.V&l.') J 

As an Ullmple, consider dH! following axiom: 

p r ot .. :aor " r ... arcbar ~ a..Uor~"a.rc.Mr • • 
To generate me. inferred statemenn:, we tuve to com
pute the intersection of aU instances of the two con
cepts, this is achiewd by retrievins instances of both 

concepts using the retrieval mech.inism. Thetr inter
section can then be Cillc.ul.ited, and the inferred state-

ments are generated aDd written to the store. 

· Ontology has to be known 

n..c·~t', •dog') > at.c ·~t' , 'aa r' ) 
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