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Introduction: Web Services

= \What is a Web Service?

= “\WWeb Services can be accessed and executed via the
web"” (Dieter Fensel)

= Why are Web Services important?

= |Integration of software components

= Companies can share their web applications among
each other and save costs

e
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Service-oriented Architecture (SOA)

= \\ely Services follow! a service-oriented architecture:

< > Serv_ice
Bind Provider,
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Motivation

= \What Is the problend?

= automated localization of Welb services in the
Internet

= WWhy:Is that a proolem?

= Jechnologies used to support the application o
\Welb Services are not suiiicient: UbDI, WSDILL

= Current state: manual search for \Wel Services
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Research Approach

e —Matchingprocess
: \4

Common

Language
Area ..........) SEI’VICG
............... Provider

< 1. Common language area for Service Requestor and Service Provider >

2. Service Provider: Semantic description of the Web Service he wants to offer

3. Service Requestor: Semantic description of the Web Service he is looking for
4. Service Registry: starts the Matching process

Matching process: automated comparison of both se
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Ontologies: A short introduction

= \What Is ani onitelogy?

= “An ontology is an explicit specification of a
conceptualization™ (Gruner, 1993)

= For whait do we need Ontologies?

= |n compuier science: Tormalization of domain knowledge,
knowledge representation anal exchange

= Here: common language area between Service Providers and
Service Requestors in order to describe the semantic of
provided and requested Web Services

o
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Ontologies: Representation languages

= Vlodel-based representation:
= UML Class diagrams

= XNIL-based representation:
= \W3IC standards; RDES and OWL
= Both RDES anal OWI are widely used

= Tool support Is avallable, I.e. Protege, Racer, Jena, Sesame,
etc.

=S \WWe use class diagrams and OWI
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Ontologies: An introductory example

= Graphical representation of aniontology: for anionline book
snop: through ar UML class diagram:

CorporateCustomer PrivateCustomer

livesin
Address , Customer Order

1w 1w

paysWith contains
1 1..n

Payment Book

AN

OnAccount BankCollection CreditCard
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Research Approach

e —Matchingprocess
: \4

Common

Language
Area ..........) SEI’VICG
............... Provider

1. Common language area for Service Requestor and Service Provider

mice Provider: Semantic description of the Web Service he wants toD

wice Requestor: Semantic description of the Web Service he is looking for

4. Service Regqistry: starts the Matching process
@J Matching process: automated compariso
AIM
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Semantic Description of Web Services

= \We can descripe the semantic ol WEeD: Services wWith pre
and post conditions.

= Semantic Description of Web Services using Visual
Contracts:
= graphical representation of pre and post conditions

= Pre and post conditions are typed over the class diagram
representing the ontology

=> Pre and post conditions are valid instances, that Is they

Tulfill the restrictions given: by, tiﬁﬁ'ﬁ_
LS| E
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Visual Contracts

= Different Views:

= Service Reguestor:
= Pre condition contains data the Service Requestor is willing to provide
= Post condition descrilbes the expectations

= Senvice Provider:

= Pre condition contains data the Service Provider expects fromia Service
Reguestor

= Post condition contains data the Service Provider is willing to provide
= Example:

P1:PrivateCustomer P1:PrivateCustomer RS O1:Order
paysWith ’ \ paysWith

C1:CreditCard C1:CreditCard

g
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Research Approach

e —Matchingprocess
: \4

Common

Language
Area ..........) SerV|Ce

............... Provider

1. Common language area for Service Requestor and Service Provider

2. Service Provider: Semantic description of the Web Service he wants to offer
3. Service Requestor: Semantic description of the Web Service he is looking for

@vice Registry: starts the Matching process
atching process: automated comparison of both semantic descriptio

OL
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Matching Process: Example (1)

= The Matching Process is based upon the approach “Design by

Contract™ (Meyer, 1988)

O1:Order

Left hand side:
L1) Book3 — = = > Bookl

Comparison of the mappings:
L1), R2): = Conflict!

@ i sHape

contains
_ (©Dorder BookBook

T ~
- | contains : Effects
.
|
|
_____________________________ |_ - — = = = = — o
l
contains
(02)0rder ook
Right hand side: Effects
R1) O1 =--% 02

R2) Book2 - -2 Book3

— Service Provider does NOT provide the Web Service
the Service Requestor is looking for!!!
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Matching Process: Example (2)

A1:Address

A

A1:Address Effects

livesin

:CorporateCustomer
\4

(\ r@ orporateCustomer

paysWith ==

C1:CrediCard

|
ServicejRequestor :

L

ServicelProvider o _____I ____________________ ': """
|
AV

B (O comorzscusons: [N M ST e, IEEEN 250

Left hand side: Right hand side: >
ects
L1) €C2====>CCL R1) CC1- - - ->CC2
- . e
Comparison of the Mappings: A B2
L1), R1): O.K. : : :
= Service Provider does support the Web Service the
) AmisHAPE

~ Service Requestor is looking for!!
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Technical Realization

= Development of an exchnange rormat for visual
contracts based on OWIL, since OWIL does not support
packages.

= Realization oii the sub-graph relations:

= Usage or the query language RDOL from the Jena AP
version 2.0

= RDQOL gueries represent RDE graphs with variables
= [ for each variable a concrete value can be found, then the

SUBL-graph relation Is given
g
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Prototypical Tool Chain

= Technically, the visual contracts are exchanged on the
pasis of XML
= Objective:

= Support users in defining pre andl post conditions visually
(Visual contracts)

= Usage oi the tooll AGG (Attributed Graph Grammar
System):
= developed by Technical University: oii Berlin
= rule-based visual programming language
= sUpports the formulation of pre and post conditions oni the

pasis off AGG type agraphs
@ chmei YPE grap
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Paacc vi.3.0_1

File Edit Mode Transform Parser Analyzer Preferences Help

%l o & r | Me/[5¢] I X3¢

o[l om ][V | BB S[A[+]]-] [(m][&(=) [s]iHAlo] [ ]

GraGras : Node Type Edge Type
? @ GraGra ] Order |E| — makes |E|
% * Graph I
SampleVisualContract ¢ SamplelisualCantract of GraGra
B ald -
; el ¢ |~ |
1:Private Customer i o makes
B:payswWith paysWith ' 1
2 CreditCard 2 CreditCard | 4
| EE I
o L

-| Graph of GraGra

rF 9
CorporateCustomer
livesin makes 3
Adresse Customer D-|Order
paysWith Lontains
L
Book
BankCollection CreditCard

Click on the background to get a node; on a source node and a target node to get an edge.

1]




Conceptual design of the prototypical tool chain

17 OWL representation : XML documents
of the ontology

\L : Tools

OWL2Typegraph.java

/

Attributed Graph Grammar
/ AGG type graph —>| | System (AGG)

!

/ Visual Contracts are
<—— available in the AGG-XML
format

AGGContract2MyContract.java

!

/ Visual Contracts are
available in our OWL-based
exchange format
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Integration of the tool chain in the SOA

Matchin

Prototypical tool chain: Prototypical tool chain:
v

Service
v B > Provider
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Summary & Outlook

= \What was the problen?
= Autiomated Senvice Discovery.

= Research Approach (Concept)
= Usage ol Ontologies as a common language area for Service
Reguestor and Service Provider
= Description of the semantic of the welb services on the basis
o commonly: used Ontologies
= Automated comparison of semantically: described service

descriptions
@ﬂ_
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Summary & Outlook

= Research Approach (Realization):

= pre condition of the Service Provider must be a sub-graph of
the pre condition of the Service Requestor

= effiects of the Service Reguestor must be aisub-graph or the
effiects of the Service Provider

= gutomated comparson ol the Mmappings

= gutomated decision making regarding the outcome ol the
Matching process

= Creation o a prototypicall tool chain to enable Users to
SPECITy the semantic o Welb Services visually:and to

test tEhe IMBatching| pProcess
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= |nclusion of disjunctions ini order to support
alternatives, in semantic descriptions, ol WED, SErVices
= |nclusion of multi-ojects

= Example: “Who can deliver me n Dooks?”
= The concept of the Matching process will change
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Viore Questions 7.7
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