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Automated Composition of Semantic Web Services
Based on Reactive Planning

Jin Hoon™ « Kim Incheol™

ABSTRACT

Recently, there have been a lot of works trying to realize automated composition of semantic web services through application of Al
planning techniques. The traditional Al planning techniques, however, have some limitations: it is not easy to represent a web service
process with complex control constructs as an action or a plan; it is hardly possible to consider enough the rich information contained in
domain ontologies during the planning process; it is impossible to model directly the data flow from the outputs of a web service to the
inputs of another web service; it is difficult to predict and deal with uncertainty and dynamics of the environment because the plan
generation phase is supposed to be separated from the plan execution phase. In order to overcome some of these limitations, this paper
suggests a reactive planning approach to automated composition of semantic web services. Through some experiments using several
e—commerce web services, we found that the reactive planning is an effective way to realize automated composition of semantic web
services.

Key Words : Semantic Web Service, Semantic Web, Service Composition, Reactive Planner, OWL-S, Process Model, Planning
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<CONTEXT

<UTILITY

<FAILURE:

<EFFECTS:

NAME: [string]
BODY: [procedure]

<DOCUMENTATION: [stringl>

. [expressionl>

GOAL: [goal specification] or CONCLUDE: [world model relation]

<PRECONDITION: [expression]>

. [mumeric expressionl]>

<ATTRIBUTES: [string]>
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. <I-- Process description —>
<process: CompositeProcess rdf:ID= “FindCheaperBookProcess” > ...
<process:Sequence> ...
<process: composedOf> ...
<process:Split-Joir> ...
<process: Perform rdf.:ID= “FindBookInfo’ >
<process:Perform rdf:ID= “ComparePrices” > ...
<process:CompositeProcess rdf:ID= “ComparePricesProcess” > ...
<process: composedOf> ...
<process: [f-Then-Kise> ...
<process: Produce rdf:ID= “ProduceBNPrice” > ...
<process:Produce rdf:ID= “ProduceAmazonName” > ...

(22! 4) FindCheaperBook.owl
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. <!— Process description —>

<process:Input rdf:ID= “BookInfo” >
<process:parameterType

<process:AtomicProcess rdf:ID= “AmazonPriceProcess” > ...

rdf :datatype= “8xsd;anyURI” >&bibtex;Book</process:parameterType> ...
<process Output rdf:ID= “BookPrice”> ...
<grounding:WsdlGrounding rdf:ID= “AmazonPriceGrounding” > ...
<grounding:wsd1Document rdf:datatype= “4xsd;anyURI” >
http://webservices. amazon. com/ANSECommer ceService/ANSECommerceService. wsdl . ..

(32! 3) AmazonBookPrice.owl
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zz ﬂ E P20 tha OWL-S ZZ A2 A9
s 28 JAMY 5% 39 Tx2I M
e 4} °ﬂ Hate] A3 JAM 92 Al P20 tiate] wgd JAM A4S A28 &
M = WHEN: TEST(#<S 22){AL}; TEST(AAS 2AHA2)
(7) A} T2 Tteratee] W3
o A Tteratee] 93 A2 9d98 24 ZaA2 Pld Ug OWL-S Z2AA 9
e =3 JAMY & 3¢ 7xI M
e @2k Plol disle] Wz g JAM 92 Alolgt &
M = WHILE: {Al;};
(8) Ao} T2 Repeat-While, Untile] # 3+
° 97 While =€ Until®zdo] ¢ Ao thete] 8 diate] HE Tz A Pld tat OWL-S Tz A2 A9
e & JAMe B 99 TR M :
o T P1°ﬂ dizted HEe JAM #9E Alolg o
= DO{AL;} WHILE'TEST(Z¢l Z7);
s Al FRE AU o)5g dAsH, AND, EZAE pAE T S 299 A7 ET Ao ERS
DO_WHILE, DO_ALL, DO_ANY, PARALLEL, TEST, B i WeE e ?L-Er—% [BR=An)=
WHEN, WHILEZF it 2822 o|82  o]4s)e,
OWL-Se] Ao} T2ES JAM A9l Aol 722 Wial] 44 BB} ALY
A% qEe Aeletnl b Pk 289 Ak e OWL S AHIAE (29 9% #e 9
G A ST ARz AelTE WE GRS o8 AE A4 F gk oW OWL-S MulAt AR o
sl (8 4% JAM Agez WAz Zas (28 1) of g ARE AT F JrE amzau}_ AHgAe 9T
3} 2, 98 B Ane, AeAe 278 AL I 8
O olohe S22 AaAz g8 FoA B4 wd A0 BE Ae dolE o 8an BAT OWL SE
AZRE BN=AZMARA Aplze 99 PR, J)ed A8A QT8 olfsks WA o] gtk B =5
HARLE $F TRA2GA ol gdT). (@ M = e FAY A7t 5o o AWE gAu 2 e 3
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x3d 2345 94 9
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EXECUTE com.irz_ jam.primitives.GetlurrentPlanNane.execute fservice name fplanlist;

DETRIEVE FindBookInfo known $knowm;
UPDLATE

EAECUTE getCurrewtcPlan $plan;
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