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: Background - Context & Shortcomings & Contribution

SAP

Industry Needs
B Dynamic markets - Demand business flexibility & interoperability

Solution: Web Services
B Define software components using standardized interface language
B \WSDL: Inputs & outputs — Business processes: Demand behavior

Semantic Web Service Approaches
B Integrate many aspects (eg. inputs, outputs, behavi  or)
B Rich constructs (eg. subclasses, subproperties, qua ntifiers, restrictions)
B Powerful reasoner (consistency, subsumption, instan ce classification)
B Do not leverage standard reasoning for main tasks (  eg. matchmaking)

Contribution
B Describe Web services behavior by  description logic (DL) expressions
B Formulate DL expressions in a way that reasoner can do matchmaking
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: Objectives - Aspects of Web Service Behavior

SAP

Web Service Behavior

B Explanation
¢ Causal constraints between operations
¢ Required for successful invocation

W Constituents
¢ Inputs —
¢ Outputs
¢ Sequence
¢ Fork & Join
¢ Decision & Merge
¢ Other complex patterns

= Web service behavior as workflow
& Cp. YAWL
¢ Cp. UML v2.0 activity diagrams
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: Objectives - Requests vs. Services

Use Case
M Existing business process
B Qutsourcing of one step

B Find a new service fitting the hole
the removed service left behind

Request
B Defines indispensable constraints
B All possibilities must be followed

Service
B Defines all possibile interactions

B Must be able to follow all possible
interactions offered

=» Examples to follow...
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: Objectives - Inputs vs. Outputs

Use Case
B Qutsourcing of one process step

B Find services that
only take provided inputs while
serving all required outputs

Inputs L
B Request Ig
< Inputs that can be used

B Service Ig
& Inputs that are required

Outputs | |OR| - ‘OS‘
B Request (}p
< Outputs that are required

W Service Og
< Outputs that can be used
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: Modeling - Inputs

Inputs (repeated)

B Request Ig
¢ Inputs that can be used

M Service Ig
< Inputs that are required

Implementation

ml, = {1510, IF

3> Cp = Jhas. (leuclgu...uclg)

Wl = {1515, 19

-)CSEHh&S.(CIfUCIQSI_I...I_ICIf)

Analysis
B Checkfor Cr O Cg
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: Modeling — Outputs

Outputs (repeated) Or| < |0g| Co

B Request Op
< Outputs that are required

W Service Og
¢ Outputs that can be used

Implementation

IOR:{O{%,Og,...,OﬁL}

-)CREEIhaS.(CO{zI_ICogl_I...

mOs={07,05,...,05}

QCSEHhaS(CofHCOQSH

Analysis
B Check for Cr J Cg
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: Modeling - Inputs & Outputs

SAP

Implementation
P N 0g| < |0

B0 =1,U0Op

> Cpr = dhas. {(le |_|C12R |_|...|_|CIkR) [ (COf |_|C02R I‘l...I‘ICOﬁ)}

B [0Og =15UO0Og

3> Cg = Jhas. [(leuclg |_|...|_|Clls) a (Cof 1 Cos m...mcog)}

Cq

1

1 w
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: Modeling - Sequence of Inputs

SAP

Implementation
P Ir| > |Ts|

B transitive (then)
u Squ:hHIQH...HIk

2 C=dJhas.[(Cy, UC, U...UCy,)
M(Vthen. (Cy, UVthen. (Cp, UVthen.(...UVthen.Cy,))))]
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: Modeling - Sequence of Outputs

SAP

Implementation
P |Or| < |Og]

B transitive (then)

u Seq0201H02H...HOm

2 C=dhas.|[(Co, MCo, M...MCo, )
M(3then. (Co, MIthen.(Cp, MIthen.(...MIthen.Co ))))]
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: Modeling - Sequence of Inputs & Outputs

SAP
Implementation 1z > |Is| |IOgr| < |0g]|

B transitive (then)

m S =Xy —»Xo—...—X,,, where X e{I,0)}

9> C = Jhas.[(C, UCL U...UC)MN(Co, MCo, M...MCo,)

[ (Ql then . (Cxl Al QQ then . (CX2 AQ Qg then
(o A1 Qpthen. Cx, )]

_ \V/, CX»L — CIz’ _
where QZ—{ 3, Cx, = Co. kK+1=m
L, Cx, = Cy, :
e ¢ ¢ <7 <
and A; { N, Cx, = Co, 1<i<m

= Example to follow...
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: Modeling - Sequence of Inputs & Outputs

SAP RESEARCH
Example
H Re Ordering'® = login' der! Datal fO
quest rdering - = login +— order +— userbData” +— con
B Services Store!©® = login' — wMsg® — order' — conf®
Fraud'® = userData' — login' — order! — conf®
owl: Thing owl. Thing owl:Thing owl: Thing
A J Data v Data v Data v Data
conf conf conf conf
|Dgin |Clgin |°gin |Ugirl
order order order order
userData - userData LD userData
WMSg whisg whilsg whsg
Frauc v Ordering Fraud Fraud
Ordering Fraud Ordering v Ordering
Store Stare Store Store
Fig. 1. Inference considering Interactions Fig. 2. Inference considering Behavior
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: Conclusion — Wrap-up

sSummary

B DL models for service interactions
¢ Correct and complete if not otherwise stated

B Restricting inputs
B Requiring outputs
B Restricting inputs and requiring outputs

B Sequence of inputs
B Sequence of outputs

B Seqguence of mixed inputs and outputs
¢ Correct (matches returned are never wrong)
¢ Not complete (does not find all possible matches)
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: Conclusion - Features, Limitations & Open Questions
SAP
Features
B Robustness — Facilitation of existing reasoner compo nent
B Integrability — Can reference other semantic Web res  ources
B Extendabiliy — Easily extendable by other facettes o  f Web services

Limitations
B At least one input and output, respectively
B No disjoint concepts allowed
B Expressivity

Open Questions
B Complex interaction patterns (eg. fork, decision, | oop)
B Proof of properties (eg. correctness & completeness )
B Comparison with other “dynamic” approaches (eg. petr | nets)
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