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“Technologies for semantic
interoperability in SOA systems”

W Service-oriented Architecture (SOA) is an enabling
technology for interoperability between networked
enterprise systems. Further support for semantic
iInteroperability can be provided through use of common
ontologies and mediation support by semantic web
services, model-based development and agent
technologies.
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Outline

B OLF reference architecture with semantic interoperability

B COIN Integrated project — Collaboration and
Interoperability for Networked Enterprises

B Semantic web and Service web — WSMO, OWL-S
B Semantic Annotation — SAWSDL

¥ Mediation and Ontology-based reconciliation

B Semantic interoperability

® Industrial Examples:
m eProcurement (Buyer/Seller, PurchaseOrder)
B Geospatial semantic services and multilinguality

B Conclusion and outlook:
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The OLF Reference Architecture —
with semantic interoperability
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COOPERATICN

COIN, FP7-216256 Intgrated Project
“COllaboration and INteroperability for
networked enterprises ””, 2008-2010

COIN VISION: “By 2020 enterprise collaboration and interoperability services
will become an invisible, pervasive and self-adaptive knowledge and business utility at
disposal of the European networked enterprises from any industrial sector and
domain in order to rapidly set-up, efficiently manage and effectively operate different
forms of business collaborations, from the most traditional supply chains to the most
advanced and dynamic business ecosystems.”

COIN MOTTO: “Enterprise Interoperability and Enterprise Collaboration
are the two sides of the same COIN”



COIN overview
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The Web Service Modeling Ontology

(WSMO)

Objectives that a client wants to
achieve by using Web Services

Goals

Provide the
formally specified |
terminology Ontologies Web Services

of the Information
used by all other
components

Mediators

Connectors between components
with mediation facilities for handling
heterogeneities

Semantic description of
Web Services:

- Capability (functional)
- Interfaces (usage)
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The Tree of Knowledge Technologies
(Extended fromTop Quadrant)
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Supporting semantic interoperability through semantic annotations to a
reference ontology
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SAWSDL - Semantic Annotations for WSDL
and XML Schema

®m W3C Standard August, 2007

® This specification defines a set of extension attributes
for the Web Services Description Language and XML
Schema definition language that allows description of
additional semantics of WSDL components. The
specification defines how such semantic annotation is
accomplished using references to semantic models,
e.g. ontologies

® 3 constructs: modelReference,
liftingSchemaMapping, loweringSchemaMapping
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The EMPOWER Enterprise
Interoperable Services Semantic Map
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COIN Semantic toolset - streamline for
semantic interoperability
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ARGOQOS: a Transformation Rules
Building tool

A graphical environment supporting a user in defining
transformation rules
B guided by
B Document model
B Annotations
m Reference Ontology
m A set of Rule Templates

B using an abstract but expressive syntax

An intuitive interface supporls the user in parametrising

iSRRG IRIIe eaRGMesc iR tanSRfR@BYARGOS into

executable code (Jena rules) for the reconciliation engine (ARES)

SINTEF Telecom and Informatics




ARGOS: Rule Templates

® The most common kinds of interoperability clashes
occurring within documents have been analysed

® Clashes can be solved applying Transformations
consisting of one ore more Rule Templates

® Main ARGOS Rule Templates:
Merge

Split

Map

MapValue

Convert

Sum

Mult
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Ontology-based reconciliation
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Example of Mismatch

EnterprA (Buyer)

EnterprB (Supplier)

Purchase Order

e Order_Number
¢ Order_Date
*  Buyer_Info

Address

—  Telephone

*  Products_Info
—  Product_Code
—  Description
—  Quantity
—  Price (unitary)
e Currency (Dollar, Euro, Pound)
*  Charge
*  RequestedDeliveryDate

[

Sale Order

Date
Organization_Name

Country

Phone_Number
—  Area_Code
—  Number
- Ext

Client_Order_Number

Order_Lines
—  Product_Code
—  Description
- Quantity
—  Price (total per line)

Currency (USD, Euro, Yen)
Total

SINTEF
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Ontology-based Reconciliation Approach

N P

Address

Country

Street_Name

City-Post_Code//

Street Number -~

d

Street Snum City  Zip_Code Country
Reference Ontology
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From Semantic Annotation to Transformation Rules

AIDIMA buyerOrderNumber _,—I RO @
orgName

order supplier
'] info —u

address|
.._. details _EI

I

'

v

Split

productCode

|| products | | product
info record

order.has_orderHeader.has_buyerInfo.has_organisationinfo.has_contactPerson.has_name

> SSAX

PurchaseOrder_BOD.relTo_Buyer.relTo_ContactPerson. hasPart FirstName @
PurchaseOrder BOD.relTo_Buyer.relTo_ContactPerson.hasPart Surname

SPLIT
order.has_orderHeader.has_buyerInfo.has_organisationinfo.has_contactPerson.has_name
INTO
PurchaseOrder_BOD.relTo_Buyer.relTo_ContactPerson.hasPart FirstName Forwa rd

PurchaseOrder_BOD.relTo_Buyer.relTo_ContactPerson.hasPart Surname Tran Sf
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An example of Transformation Rule in the Jena2 syntax

SPLIT
order.has_orderHeader.has_buyerInfo.has_organisationinfo.has_contactPerson.has_name
INTO
PurchaseOrder_BOD.relTo_Buyer.relTo_ContactPerson.hasPart FirstName Forward
PurchaseOrder_ BOD.relTo_Buyer.relTo_ContactPerson.hasPart Surname Transf Rule

NameSplitting:

[(?x0 rdf:type ai:order)

(?x0 ai:has_orderHeader ?x1) (?x1 rdf:type ai:orderHeader)

(?x1 ai:has_buyerinfo ?x2) (?x2 rdf:type ai:buyerinfo)

(?x2 ai:has_organizationIinfo ?x3) (?x3 rdf:type ai:organizationinfo)

(?x3 ai:has_contactPerson ?x4) (?x4 rdf:type ai:contactPerson) -

(?x4 ai:has_name ?x5)] Rule in the

N Jena2 syntax

[(?X0 rdf:type ro:PurchaseOrder_BOD)

(?x0 ro:relTo_Buyer ?x2) (?x2 rdf:type ro:Buyer_BA)

(?x2 ro:relTo_ContactPerson ?x4) (?x4 rdf:type ro:ContactPerson_BA)
Split(?x4, “ ", ?yl, ?y2, 'http:/lwww.w3.0rg/2001/XMLSchemat#string')
(?x4 ro:hasPart_ FirstName ?y1) (?x4 ro:hasPart Surname ?y?2)]
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@ Géescienoes pour une Temme durable SWing PrOj ect
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http://swing.brgm.fr/

Conclusion and outlook

B Support for semantics with ontologies and mediation is
available now

B Short term benefit can be gained in the area of services
for semantic interoperability — through the use of
ontologies, and use of mappings and transformations for
iInformation and service interoperability

W |.e. — start here from an industrial perspective, establish
ontologies, use these directly or mediate through semantic
annotation.

B Semantic Web Services and Service-oriented Semantic
Architectures (SESA) is a promising future technology

B Longer term benefits can be expected related to matching
goals with services for process and service compaosition
and process interoperability
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