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Lack of Total Optimization Lack of Total Optimization 
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IT Systems
(Computing Space)

IT SystemsIT Systems
(Computing Space)(Computing Space)

Business Space

SalesSales

Extending ChannelsExtending Channels

EngineeringEngineering ManufacturingManufacturing

PlanningPlanning

Lack of Lack of 
TotalityTotality

(Stove Pipes)(Stove Pipes)

Lack of Agility Lack of Agility 
to Changeto Change

Change of BusinessChange of Business

Change ofChange of
TechnologyTechnology

GapGap
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Where SOC/SOA Come from Where SOC/SOA Come from 
Emerging Embedded/Ubiquitous Emerging Embedded/Ubiquitous & Network& Network

Networked from Embedded/Ubiquitous to EnterpriseNetworked from Embedded/Ubiquitous to Enterprise
Diverse/Dense SoftwareDiverse/Dense Software ““SeamlesslySeamlessly”” Connected EverywhereConnected Everywhere
Two Faces of Software: Two Faces of Software: Products and Services Products and Services (Mobile Phones with e(Mobile Phones with e--Wallet)Wallet)

33rdrd Wave of Software Evolution or Crisis?Wave of Software Evolution or Crisis?
Huge Demands to Embedded/Ubiquitous SoftwareHuge Demands to Embedded/Ubiquitous Software
Most Embedded Developers are NOT Software Engineering ProfessionMost Embedded Developers are NOT Software Engineering Professionalsals

Huge Opportunities and Unlimited RisksHuge Opportunities and Unlimited Risks
Web [Enterprise, Public] ServicesWeb [Enterprise, Public] ServicesWeb [Enterprise, Public] Services

Ubiquitous, Embedded, Mobile ServicesUbiquitous, Embedded, Mobile ServicesUbiquitous, Embedded, Mobile Services

PC Era(PC Era(’’80~80~’’90)90)
[0.1B Units/Year][0.1B Units/Year]

Ubiquitous
Network Era

(2000~)
[10B Units/Year]

UbiquitousUbiquitous
Network EraNetwork Era

(2000~)(2000~)
[10B Units/Year][10B Units/Year]

Mainframe EraMainframe Era
((’’60~60~’’70)[10K Units/Year]70)[10K Units/Year]

Down Sizing
Down Sizing
Down Sizing

Web/Ubiquitous
Web/Ubiquitous
Web/Ubiquitous
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Evolution onto Open and Decentralized Network 
Web is Boundary-less, Center-less
Evolution is Dynamic, and (Locally) Autonomic

From System to System-of-Systems 
End-to-End within/across Different Organizations with Different 
Platforms and Architectures

Integration Nightmare of Spaghetti Systems
Interoperability/Collaboration  

Program Interface: OS, Languages, Middleware
Semantics of Data: Ontology (Vocabulary, Relationship), 
Data Structure, Languages, Encoding 
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Web is BoundaryWeb is Boundary--less, Centerless, Center--lessless
Evolution is Dynamic, and (Locally) AutonomicEvolution is Dynamic, and (Locally) Autonomic

From System to SystemFrom System to System--ofof--Systems Systems 
EndEnd--toto--End within/across Different Organizations with Different End within/across Different Organizations with Different 
Platforms and ArchitecturesPlatforms and Architectures

Integration Nightmare of Spaghetti SystemsIntegration Nightmare of Spaghetti Systems
Interoperability/Collaboration  Interoperability/Collaboration  

Program Interface: OS, Languages, MiddlewareProgram Interface: OS, Languages, Middleware
Semantics of Data: Ontology (Vocabulary, Relationship), Semantics of Data: Ontology (Vocabulary, Relationship), 
Data Structure, Languages, Encoding Data Structure, Languages, Encoding 



All Rights Reserved, Copyright Mikio Aoyama, 20057

SOC (ServiceSOC (Service--Oriented Computing)Oriented Computing)

SOA (ServiceSOA (Service--Oriented Architecture)Oriented Architecture)

Where SOC/SOA Come from 
Vision of SOC and SOA

Where SOC/SOA Come from Where SOC/SOA Come from 
Vision of SOC and SOAVision of SOC and SOA

Business/Society-Service-Computing Model
Platform Independence: Productivity, Interoperability/Channels
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Business/SocietyBusiness/Society--ServiceService--Computing ModelComputing Model
Platform Independence: Productivity, Interoperability/ChannelsPlatform Independence: Productivity, Interoperability/Channels
BusinessBusiness--Model Independence: Reuse, AgilityModel Independence: Reuse, Agility

ArchitectureArchitectureDomainDomain

Computing Space
(Components, etc)
Computing Computing Space
(Components, etc)

SearchSearch
ProfileProfile

CataloguingCataloguing
NegotiationNegotiation

AuthorizationAuthorization

Business System

Service System

Computing System 

Business/Social Space

Service Space

AbstractionAbstraction
References: M. Aoyama, Web Services Engineering, Engineering Information Systems in the 
Internet Context, Kluwer Academic, Sep. 2002, pp. 1-8. 

WebWebWeb P2PP2PP2P GridGridGrid MobileMobileMobile UbiquitousUbiquitousUbiquitous
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SOC/SOA Are NOT New?: Any Essential ChangeSOC/SOA Are NOT New?: Any Essential Change
Any Essential Difference from CORBA?Any Essential Difference from CORBA?
““No MoreNo More”” Same Taste of WineSame Taste of Wine……

Only Concept Advocated?Only Concept Advocated?
CORBA, COM/ CORBA, COM/ 

Distributed Object Distributed Object 
EnvironmentEnvironment

Interoperability, Interoperability, 
Platform Platform 

Independence, Independence, ……SOC/SOC/WebWeb ServicesServices
Interoperability,Interoperability,

Platform Platform 
Independence, Independence, ……

Web ServicesWeb Services

SOASOA
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Lessons from Lessons from DOEsDOEs’’ Mistakes Mistakes 

Targeted, but Unable to Realize
True Interoperability, Platform Independence

Targeted, but Unable to RealizeTargeted, but Unable to Realize
True Interoperability, Platform IndependenceTrue Interoperability, Platform Independence

Architectural Miss-
match between 
Client/Server and 
Web

Architectural MissArchitectural Miss--
match between match between 
Client/Server and Client/Server and 
WebWeb

DOE, EAI/MOMDOE, EAI/MOMDOE, EAI/MOM

New Environmental Changes 
Web, Business Integration, 
On-Demand Business

New Environmental Changes New Environmental Changes 
Web, Business Integration, Web, Business Integration, 
OnOn--Demand BusinessDemand Business

SOC (ServiceSOC (Service--Oriented Oriented 
Computing): Unified Computing): Unified 
Computing PlatformComputing Platform

Multiple Standards
(CORBA, COM)
Multiple StandardsMultiple Standards
(CORBA, COM)(CORBA, COM)

SOSOAA (Service(Service--Oriented Oriented 
ArchitectureArchitecture): New ): New 
Architecture for Web/ Architecture for Web/ 
Loosely Coupled ComputingLoosely Coupled Computing

DOE: Distributed Object Environment
EAI: Enterprise Application Integration, MOM: Message-Oriented Middleware
CORBA: Common Object Request Broker Architecture, COM: Component Object Model

Evolution of SOCEvolution of SOC
Created Created 

Basis for SOABasis for SOA
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Where SOC/SOA Come from Where SOC/SOA Come from 
FromFrom Object/Component to Web ServicesObject/Component to Web Services

3 Driving Forces: Component, ASP, e-Business3 Driving Forces: Component, ASP, e3 Driving Forces: Component, ASP, e--BusinessBusiness

Web 
Services
Web 

Services
Service

Requester

ObjectObject

ASP
(Application

Service 
Provider)

ASP
(Application

Service 
Provider)

Service
Broker
Service
Broker

ServiceService
Service
Provider
Service
Provider

Component-Based SystemComponent-Based System

Integration (Middleware)Integration (Middleware)

ComponentComponent ComponentComponent

Architecture

Service=Encapsulation of ComponentsService=Encapsulation of Components

Computing
Platform

Service Provision Application
EDI, EC
(SCM,
eMP),
EAI/
B2BI
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4th Generation
(Web Services)

3rd Generation
(Internet)

2nd Generation
(Client/Server)

1st Generation:
(Stand Alone)
199119911991 199319931993

OCXOCXOCX ActiveXActiveXActiveX

1996-719961996--77

ActiveXActiveXActiveX

1998-919981998--99

ActiveXActiveXActiveX
COMCOMCOM DCOMDCOMDCOM

WindowsNT4.0WindowsNT4.0WindowsNT4.0WindowsWindowsWindows

JavaBeansJavaBeansJavaBeans EJB(Enterprise
JavaBeans)

EJB(EnterpriseEJB(Enterprise
JavaBeans)JavaBeans)

Framework
(ex. San Francisco) 

FrameworkFramework
(ex. San Francisco) (ex. San Francisco) 

CORBA1.0(91)CORBA1.0(91)CORBA1.0(91) CORBA2.0(96)
IIOP

CORBA2.0(96)CORBA2.0(96)
IIOPIIOP

CORBA3.0
CORBA 

Component
Model

CORBA3.0CORBA3.0
CORBA CORBA 

ComponentComponent
ModelModel

JiniJiniJini

UPnPUPnPUPnP
WindowsDNAWindowsDNAWindowsDNA
COM+COM+COM+
Windows2000Windows2000Windows2000

ClienetClienetClienet

ServerServerServer

NetworkNetworkNetwork

.NET 
Framework

.NET .NET 
FrameworkFramework

VBXVBXVBX
OLE1.0OLE1.0OLE1.0 OLE2.0OLE2.0OLE2.0

COMCOMCOM

XMLXML--BasedBased
SOAP,SOAP,
WSDL, WSDL, 
UDDI,UDDI,……

e-speakee--speakspeak

ServiceServiceService

Now

2000-20002000--

Where SOC/SOA Come from 
Merging to a Single Platform of SOC

Where SOC/SOA Come from Where SOC/SOA Come from 
Merging to a Single Platform of SOCMerging to a Single Platform of SOC



All Rights Reserved, Copyright Mikio Aoyama, 200512

Where SOC/SOA Come from 
A Common Ground: Business/Social Rationale
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A Common Ground: Business/Social RationaleA Common Ground: Business/Social Rationale

Integration and 
infrastructure 

will be key: 
L. Gerstner

(Ex-CEO, IBM)
at e-business 
Conference 
Expo., Dec. 

2000

A Common Ground
IBM, Microsoft, Sun, Oracle, …

A Common GroundA Common Ground
IBM, Microsoft, Sun, Oracle, IBM, Microsoft, Sun, Oracle, ……
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Definition of Service
A service is a set of functions accessible via a prescribed 
interface

Definition of Service [D. Nickull, An Introduction to the 
OASIS Reference Model for Service-Oriented Architecture 
(SOA), OASIS SOA Reference Model TC, http://www.oasis-
open.org/committees/tc_home.php?wg_abbrev=soa-rm]

A service is a set of behaviors accessible via a prescribed 
interface

Definition of Definition of ServiceService
A service is a set of functions accessible via a prescribed A service is a set of functions accessible via a prescribed 
interfaceinterface

Definition of Definition of ServiceService [D. [D. NickullNickull, An Introduction to the , An Introduction to the 
OASIS Reference Model for ServiceOASIS Reference Model for Service--Oriented Architecture Oriented Architecture 
(SOA), OASIS SOA Reference Model TC, (SOA), OASIS SOA Reference Model TC, http://www.oasishttp://www.oasis--
open.org/committees/tc_home.php?wg_abbrevopen.org/committees/tc_home.php?wg_abbrev==soasoa--rmrm]]

A service is a set of behaviors accessible via a prescribed A service is a set of behaviors accessible via a prescribed 
interfaceinterface
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Definition of Web Services [D. Booth, et al., W3C Web 
Services Architecture, W3C Working Group Note 11 February 
2004, http://www.w3.org/TR/ws-arch/]

A Web service is a software system designed to support 
interoperable machine-to-machine interaction over a 
network. 
It has an interface described in a machine-processable
format (specifically WSDL). 
Other systems interact with the Web service in a manner 
prescribed by its description using SOAP messages, 
typically conveyed using HTTP with an XML serialization in 
conjunction with other Web-related standards.

Definition of Definition of Web ServicesWeb Services [D. Booth, et al., W3C Web [D. Booth, et al., W3C Web 
Services Architecture, W3C Working Group Note 11 February Services Architecture, W3C Working Group Note 11 February 
2004, http://www.w3.org/TR/ws2004, http://www.w3.org/TR/ws--arch/]arch/]

A Web service is a software system designed to support A Web service is a software system designed to support 
interoperable interoperable machinemachine--toto--machinemachine interaction over a interaction over a 
networknetwork. . 
It has It has an interface described in a machinean interface described in a machine--processableprocessable
format (specifically WSDL)format (specifically WSDL). . 
Other systems interact with the Web service in a manner Other systems interact with the Web service in a manner 
prescribed by its description using prescribed by its description using SOAPSOAP messages, messages, 
typically conveyed using HTTP with an XML serialization in typically conveyed using HTTP with an XML serialization in 
conjunction with other Webconjunction with other Web--related standards.related standards.
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Web Services and Related TechnologiesWeb Services and Related Technologies
Web Services are Core SOC TechnologyWeb Services are Core SOC TechnologyWeb Services are Core SOC Technology

2. SOC (Service-Oriented Computing): Standard Platform Based 
on Web Services and Related Technologies  

2. SOC (Service-Oriented Computing): Standard Platform Based 
on Web Services and Related Technologies  

3. SOA (Service-Oriented Architecture): Loosely-Coupled 
Architecture and Development Technologies on SOC  

3. SOA (Service-Oriented Architecture): Loosely-Coupled 
Architecture and Development Technologies on SOC  

Service-Based ApplicationsService-Based Applications
Business ApplicationsBusiness Applications 4. Service Management4. Service Management

SOC: Web Services and Related TechnologiesSOC: Web Services and Related Technologies

Service Messaging (Binding)Service Messaging (Binding)
Service Descriptions & CompositionsService Descriptions & Compositions

Infrastructure ServicesInfrastructure Services
Publish &
Semantics
Publish &
Semantics

Security
&

Policies

Security
&

Policies

XMLXML



All Rights Reserved, Copyright Mikio Aoyama, 200517

SOC: A Common Platform 
Web Services, Web and DOE

SOC: A Common Platform SOC: A Common Platform 
Web Services, Web and DOEWeb Services, Web and DOE

Difference in Interoperability
Web Services: Interoperability among Computers across 
Firewall [over HTTP]
Web: Web Access by People across Firewall [over HTTP]
Distributed Object Environment (CORBA/DCOM): 
Interoperability among Client/Server Computers inside 
Firewall [Binary Protocol]

Difference in InteroperabilityDifference in Interoperability
Web ServicesWeb Services: Interoperability among Computers across : Interoperability among Computers across 
Firewall [over HTTP]Firewall [over HTTP]
WebWeb: Web Access by People across Firewall [over HTTP]: Web Access by People across Firewall [over HTTP]
Distributed Object Environment (CORBA/DCOM)Distributed Object Environment (CORBA/DCOM): : 
Interoperability among Client/Server Computers inside Interoperability among Client/Server Computers inside 
Firewall [Binary Protocol]Firewall [Binary Protocol]

ServiceService
ProviderProvider

Data
Bases
DataData

BasesBases
ConventionalConventional
Web ServerWeb Server

WebWeb
BrowserBrowser
(People)(People)

WebWeb
(HTTP)

Web ServerWeb Server
with SOAPwith SOAP
ProcessorProcessor

ClientClient

CORBACORBA
DCOMDCOM

Web ServiceWeb Service
(SOAP/HTTP)

GUIGUI

ServiceService
RequesterRequester

FireFire
WallWall

ORB (ObjectORB (Object
Request Broker)Request Broker)

~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~

G
atew

ay
G

atew
ay

A
pplications/Services

A
pplications/Services
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WebWeb

SOC: A Common Platform
Web Services: 3 Core Technologies

SOC: A Common PlatformSOC: A Common Platform
Web Services: 3 Core TechnologiesWeb Services: 3 Core Technologies

Service Description: Standard Interface Definition Language
WSDL (Web Services Description Language)

Publish and Discovery: Directory of Service Interfaces and 
Attributes

UDDI (Universal Description, Discovery, and Integration)
Messaging and Binding: Standard Messaging Format for Service 
Invocation

SOAP (Simple Object Access Protocol)/ XMLP (XML Protocol)

Service Description: Standard Interface Definition LanguageService Description: Standard Interface Definition Language
WSDL (Web Services Description Language)WSDL (Web Services Description Language)

Publish and Discovery: Directory of Service Interfaces and Publish and Discovery: Directory of Service Interfaces and 
AttributesAttributes

UDDI (Universal Description, Discovery, and Integration)UDDI (Universal Description, Discovery, and Integration)
Messaging and Binding: Standard Messaging Format for Service Messaging and Binding: Standard Messaging Format for Service 
InvocationInvocation

SOAP (Simple Object Access Protocol)/ XMLP (XML Protocol)SOAP (Simple Object Access Protocol)/ XMLP (XML Protocol)

ServiceService
RequesterRequester

ServiceService
ProviderProvider

ServiceService
ProxyProxy
(Stub)(Stub)

ServiceService
ProxyProxy

(Skeleton)(Skeleton)
MessagingMessaging

SOAPSOAP

ServiceService
DirectoryDirectory

UDDIUDDI

Standard InterfaceStandard Interface
(Contract): WSDL(Contract): WSDL

Standard InterfaceStandard Interface
(Contract): WSDL(Contract): WSDL
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SOC: A Common PlatformSOC: A Common Platform
Web Services and Related TechnologiesWeb Services and Related Technologies

Major Technology Elements of Web ServicesMajor Technology Elements of Web ServicesMajor Technology Elements of Web Services

SOC: Web Services and Related TechnologiesSOC: Web Services and Related Technologies

Service Messaging (Binding)Service Messaging (Binding)
Service Descriptions & CompositionsService Descriptions & Compositions

Infrastructure ServicesInfrastructure Services
Publish &
Semantics
Publish &
Semantics

Security
&

Policies

Security
&

Policies

XMLXML

SOAPSOAP
HTTP/SMTP
WS-Routing
WS-Referral

WS-Security
WS-Policy

XML, XML XML, XML 
Schema, XML Schema, XML 
NamespaceNamespace, 

etc. 

WS-Coordination
WS-Atomic Transaction

WS-Resource Properties
WS-Service Group

WSDL, WSWSDL, WS--BPELBPEL
WS-Addressing

WS-Resource Properties
WS-Service Group

UDDI,
ebXML-Registry 

Ontology 
(DAML+OWL)
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SOC: A Common Platform
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SOC: A Common PlatformSOC: A Common Platform
Web Services and Related TechnologiesWeb Services and Related Technologies

Service Messaging (Binding)
Message Format Binding Services

Service Description and Compositions
Description of Web Services Interface and Composition 
of Web Services for Business Applications 

Infrastructure Services
Common Services Supporting to Develop Applications 

Publish and Semantics
Publishing the Information of the Services over the Web 
and Describing the Semantics of the Information 

Security and Policies
Mechanisms to Control Security and Policies

Service Messaging (Binding)Service Messaging (Binding)
Message Format Binding ServicesMessage Format Binding Services

Service Description and CompositionsService Description and Compositions
Description of Web Services Interface and Composition Description of Web Services Interface and Composition 
of Web Services for Business Applications of Web Services for Business Applications 

Infrastructure ServicesInfrastructure Services
Common Services Supporting to Develop Applications Common Services Supporting to Develop Applications 

Publish and SemanticsPublish and Semantics
Publishing the Information of the Services over the Web Publishing the Information of the Services over the Web 
and Describing the Semantics of the Information and Describing the Semantics of the Information 

Security and PoliciesSecurity and Policies
Mechanisms to Control Security and PoliciesMechanisms to Control Security and Policies
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ArchitectureArchitectureArchitecture

SOC: A Common Platform
Web Services Platform Reaching a Maturity

SOC: A Common PlatformSOC: A Common Platform
Web Services Platform Reaching a MaturityWeb Services Platform Reaching a Maturity

Web Services Platform: 3 Core Technologies
Description & Composition, Publish & Semantics, Messaging 
(Binding)

Current Focal Point: Business Process Integration 

Web Services Platform: Web Services Platform: 3 Core Technologies3 Core Technologies
Description & CompositionDescription & Composition, , Publish & SemanticsPublish & Semantics, , Messaging Messaging 
(Binding)(Binding)

Current Focal Point: Business Process Integration Current Focal Point: Business Process Integration 

TransportationTransportationTransportation HTTP/SMTPHTTP/SMTPHTTP/SMTP

MessagingMessagingMessaging
SOAPSOAPSOAP

Composi-
tion
ComposiComposi--
tiontion

DefinitionDefinitionDefinition WSDLWSDLWSDL

XML SchemaXML SchemaXML Schema

Business 
Ontology 
Business Business 
Ontology Ontology 
Directory Directory 

ebXMLebXMLebXML ebXML RegistryebXMLebXML RegistryRegistry
UDDIUDDIUDDI

WS-BPELWSWS--BPELBPEL

XMLXMLXML

BPSSBPSSBPSS

Messaging (Binding)Messaging (Binding)

Usage
Scenarios

UsageUsage
ScenariosScenarios

Service
Description

ServiceService
DescriptionDescription

Reference ArchitectureReference ArchitectureReference Architecture
CoordinationCoordinationCoordination

W3C/OAIS WGW3C/OAIS WGW3C/OAIS WG

XML NamespaceXML NamespaceXML Namespace

Description & CompositionDescription & Composition

Publish & Publish & 
SemanticsSemantics
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WS-BPEL

Messaging & Its 
Reliability SOAP v1.2 SOAP w/Attachment

WS-Secure Conversation WS-Federation WS-Authorization

XKMS XRML

SOC: A Common Platform
An Snapshot of Web Services Technology Stack

SOC: A Common PlatformSOC: A Common Platform
An Snapshot of Web Services Technology StackAn Snapshot of Web Services Technology Stack

UDDI

WS-Policy

WS-Security

WS-Inspection

WS-Addressing

DIME

OASIS BTP

WS-Coordination WS-Transaction WS-CAF

Orchestration/
Choreography
Interactions
Registry

Security

Description

Inter-mediatory
Encapsulation 

ebXML RR

XML Encryption XML Signature SAML

WS-Trust WS-Privacy

WSDL 2.0

WS-Referral WS-License

ebXML TRPBXXP

WS-ReliableMessaging

WS-CDL ebXML BPSS

WSDMManagement WSMF
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SOC: A Common Platform
Some Notable Standards: Evolution and Status

SOC: A Common PlatformSOC: A Common Platform
Some Notable Standards: Evolution and StatusSome Notable Standards: Evolution and Status

OASIS V1.0 (Mar. 2005)OASIS V1.0 (Mar. 2005)BEA, Fujitsu, BEA, Fujitsu, 
HP, Hitachi, HP, Hitachi, 
IBM, SAP, et al.IBM, SAP, et al.

APIs for managing APIs for managing 
systems and Web systems and Web 
services services 

WSDMWSDM

V1.0 (Aug. 2002), V1.1 (May V1.0 (Aug. 2002), V1.1 (May 
2003), Submitted to OASIS 2003), Submitted to OASIS 
TC,V2.0 (WD, May 2005) TC,V2.0 (WD, May 2005) 

IBM, MicrosoftIBM, Microsoft
(Aug. 2002)(Aug. 2002)

Language for Language for 
describing service describing service 
composition composition 

WSWS--BPELBPEL
(BPEL4WS)(BPEL4WS)

UDDI Initiative (UDDI Initiative (AribaAriba, IBM, , IBM, 
Microsoft, et al.), V1(Sep. Microsoft, et al.), V1(Sep. 
2000), V2(Jun. 2001), 2000), V2(Jun. 2001), 
ServiceService--in (May 2001), in (May 2001), 
OASIS V3 (Feb. 2005)OASIS V3 (Feb. 2005)

BEA, IBM, BEA, IBM, 
Microsoft, (Jul. Microsoft, (Jul. 
2002)2002)

APIs for Service APIs for Service 
directory directory 

UDDIUDDI

W3C: V1.1 (Mar. 2001)W3C: V1.1 (Mar. 2001), , 
V1.2 (WD, Jun. 2003)V1.2 (WD, Jun. 2003),,
V. 2.0 (WD, V. 2.0 (WD, MayMay 20020055))

IBM, MicrosoftIBM, Microsoft
(Sep. 2000)(Sep. 2000)

Interface definition Interface definition 
language for Web language for Web 
servicesservices

WSDLWSDL

W3C: V1.1 (Apr. 2000), V1.2 W3C: V1.1 (Apr. 2000), V1.2 
WD (Jul. 2001)WD (Jul. 2001)

DevelopmentorDevelopmentor, , 
Microsoft, et al.Microsoft, et al.

LightLight--weight weight 
messaging protocolmessaging protocol

SOAP/SOAP/
XMLPXMLP

StandardizationStandardizationDevelopersDevelopersDescriptionDescriptionTechnologyTechnology
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SOC: A Common PlatformSOC: A Common Platform
Some Notable Standards: SpecificationsSome Notable Standards: Specifications

TC Webpage with Specifications:TC Webpage with Specifications:
http://www.oasishttp://www.oasis--open.orgopen.org/ / 
committees/committees/tc_home.php?wg_abbrtc_home.php?wg_abbr
evev==wsdmwsdm

OASIS Web Services OASIS Web Services 
Distributed Management Distributed Management 
(WSDM) TC(WSDM) TC

WSDMWSDM

http://www.w3.org/XML/Schemahttp://www.w3.org/XML/SchemaW3C XML SchemaW3C XML SchemaXML SchemaXML Schema
http://www.w3.org/XML/http://www.w3.org/XML/W3C XML SpecificationW3C XML SpecificationXMLXML

TC Webpage: TC Webpage: http://www.oasishttp://www.oasis--
open.org/committees/tc_home.php?open.org/committees/tc_home.php?
wg_abbrevwg_abbrev==wsbpelwsbpel

UDDI V 3.0 Specification:UDDI V 3.0 Specification:
http://uddi.org/pubs/uddi_v3.htmhttp://uddi.org/pubs/uddi_v3.htm

WG Webpage with Specifications:WG Webpage with Specifications:
http://www.w3.org/2002/ws/desc/http://www.w3.org/2002/ws/desc/

WG Webpage with Specifications:WG Webpage with Specifications:
http://www.w3.org/2000/xp/Group/http://www.w3.org/2000/xp/Group/

Reference URLReference URL

OASIS Web Services OASIS Web Services 
Business Process Execution Business Process Execution 
Language (WSBPEL) TC Language (WSBPEL) TC 

WSWS--BPELBPEL
(BPEL4WS)(BPEL4WS)

OASIS UDDI Specification OASIS UDDI Specification 
Technical CommitteeTechnical Committee

UDDIUDDI

Web Services Description Web Services Description 
Working GroupWorking Group

WSDLWSDL

W3C XML Protocol Working W3C XML Protocol Working 
GroupGroup

SOAP/XMLPSOAP/XMLP

OrganizationOrganizationTechnologyTechnology
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SOC: A Common Platform
SOAP: Communication Model

SOC: A Common PlatformSOC: A Common Platform
SOAP: Communication ModelSOAP: Communication Model

SOAP (Used be Acronym of “Simple Object Access Protocol”, 
but No Longer be)

SOAP is Messaging Protocol (Envelopes) between 
Applications/Web Services
MEP (Message Exchange Pattern): One-Way

SOAP (Used be Acronym of SOAP (Used be Acronym of ““Simple Object Access ProtocolSimple Object Access Protocol””, , 
but No Longer be)but No Longer be)

SOAP is Messaging Protocol (Envelopes) between SOAP is Messaging Protocol (Envelopes) between 
Applications/Web ServicesApplications/Web Services
MEP MEP ((Message Exchange Pattern): OneMessage Exchange Pattern): One--WayWay

SOAP
Message
Objects

References: XML Protocol WG, http://www.w3.org/2000/xp/Group/.
N. Mitra (ed.), SOAP Version 1.2 Part 0: Primer, W3C Recommendation, Jun. 2003, 
http://www.w3.org/TR/soap12-part0/  

Web Service
(SOAP Sender)

Message
Objects

SOAP
Message
Generator

Intermediate
Web 

Services
(Router)

Web Service
(SOAP Receiver)

SOAP
Processor

Message
Objects

HTTP
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SOC: A Common PlatformSOC: A Common Platform
SOAP: Protocol Data FormatSOAP: Protocol Data Format

SOAP Protocol Data Format
Extensible Envelop Based on XML

SOAP Elements
SOAP Message = Protocol 
Binding Header + SOAP Envelop
Protocol Binding Header: 
Specifying the Transport Protocol 
for each Hop: HTTP, SMTP, …
SOAP Envelope= SOAP Header + 
SOAP Body
SOAP Header: Control 
Information on the SOAP Body, 
e.g. Routing, Security, …

Extensions for Content-Based
SOAP Body: Message Body to the 
SOAP Receiver

SOAP Protocol Data FormatSOAP Protocol Data Format
Extensible Envelop Based on XMLExtensible Envelop Based on XML

SOAP ElementsSOAP Elements
SOAP Message = Protocol SOAP Message = Protocol 
Binding Header + SOAP EnvelopBinding Header + SOAP Envelop
Protocol Binding Header: Protocol Binding Header: 
Specifying the Transport Protocol Specifying the Transport Protocol 
for each Hop: HTTP, SMTP, for each Hop: HTTP, SMTP, ……
SOAP Envelope= SOAP Header + SOAP Envelope= SOAP Header + 
SOAP BodySOAP Body
SOAP Header: Control SOAP Header: Control 
Information on the SOAP Body, Information on the SOAP Body, 
e.g. Routing, Security, e.g. Routing, Security, ……

Extensions for ContentExtensions for Content--BasedBased
SOAP Body: Message Body to the SOAP Body: Message Body to the 
SOAP ReceiverSOAP Receiver

POST/objectURI HTTP/1.1
Content-Type: text/xml
POST/objectURI HTTP/1.1
Content-Type: text/xml
SOAPMethodName：SOAPMethodName：

<Envelope><Envelope>
<Header>

…..

</Header>

<Header>

…..

</Header>
<Body>

…..

</Body>

<Body>

…..

</Body>

Object 
Endpoint 

ID

Object 
Endpoint 

ID

Header Block 1Header Block 1

Callee
Interface/
Method 

Identifiers

Callee
Interface/
Method 

Identifiers

Header Block NHeader Block N

Body Element 1Body Element 1

Body element MBody element M

Protocol
Bindings
Protocol
Bindings
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SOC: A Common PlatformSOC: A Common Platform

SOAP: 2 Messaging ModelsSOAP: 2 Messaging Models

2 Messaging Models of SOAP
Remote Procedure Call (RPC): Synchronous Messaging
Documented Attachment: Asynchronous Messaging

2 Messaging Models of SOAP2 Messaging Models of SOAP
Remote Procedure Call (RPC): Synchronous MessagingRemote Procedure Call (RPC): Synchronous Messaging
Documented Attachment: Asynchronous MessagingDocumented Attachment: Asynchronous Messaging

Service
Requester

Service
Requester

Service Provider

Service
(Applications)

Service
(Applications)

DatabasesDatabases

Request

Response

Service
Requester

Service
Requester

Service Provider
Business 
Process

Business 
Process

DatabasesDatabases
Service

Requester
Service

Requester

Purchase
Order

Shipping
Order

PRC ModelPRC Model Document Attachment Model Document Attachment Model 
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SOC: A Common PlatformSOC: A Common Platform
WSDL: Interface ModelWSDL: Interface Model

WSDL(Web Services Description Language) v 2.0
Description of Service Interfaces (Like CORBA IDL)

WSDL(Web Services Description Language) v 2.0WSDL(Web Services Description Language) v 2.0
Description of Service Interfaces (Like CORBA IDL)Description of Service Interfaces (Like CORBA IDL)

MIME/SMTP

SOAP/HTTP Binding
with 

Transport 
Protocols

endpoint (URL)endpoint (URL)
priceprice

interfaceinterface
bindingOpeationbindingOpeation

operation
(method)R
equester

R
equester

R
equester

<description><description>
Types (Use of XMLSchema to Define Message Types)Types (Use of XMLSchema to Define Message Types)

interfaceinterface operationoperationoperation

ProviderProviderProviderinputinput
outputoutput ProgramProgramProgram

input messageinput message
getPricegetPrice
ParametersParameters

priceprice

output message
getPriceResponse
Parameters priceprice

element

bindingbinding

serviceservice endpointendpoint

input(messageinput(message))
output(messageoutput(message))

faultfaultfault

bindingOperationbindingOperation bindingFaultbindingFault
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<?xml version="1.0" encoding="utf-8" ?> 
<description 

xmlns="http://www.w3.org/2005/08/wsdl“ … >
. . .
<types>

<xs:schema xmlns="http://www.w3.org/2001/XMLSchema“>  … </xs:schema>       
</types>

<interface name="retrieveDetailsInterface">
<operation name="retrieve“ pattern="http://www.w3.org/2005/08/wsdl/in-out"> …

</interface>
<binding name="reservationSOAPBinding" 

interface="tns:reservationInterface“ . . . >
. . .

</binding>
<service name="reservationService" 

interface="tns:reservationInterface">
<endpoint name="reservationEndpoint" 

binding="tns:reservationSOAPBinding"
address ="http://greath.example.com/2004/reservation"/>

</service>
</description>

<?xml version="1.0" encoding="utf-8" ?> 
<description 

xmlns="http://www.w3.org/2005/08/wsdl“ … >
. . .
<types>

<xs:schema xmlns="http://www.w3.org/2001/XMLSchema“>  … </xs:schema>       
</types>

<interface name="retrieveDetailsInterface">
<operation name="retrieve“ pattern="http://www.w3.org/2005/08/wsdl/in-out"> …

</interface>
<binding name="reservationSOAPBinding" 

interface="tns:reservationInterface“ . . . >
. . .

</binding>
<service name="reservationService" 

interface="tns:reservationInterface">
<endpoint name="reservationEndpoint" 

binding="tns:reservationSOAPBinding"
address ="http://greath.example.com/2004/reservation"/>

</service>
</description>

SOC: A Common Platform
WSDL: Interface Syntax

SOC: A Common PlatformSOC: A Common Platform
WSDL: Interface SyntaxWSDL: Interface Syntax

References: Web Services Description Language (WSDL) Version 2.0 Part 0: Prime, W3C, Aug. 2005.

Types Definition

Interface Definition

Binding Definition

Service Definition
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SOC: A Common PlatformSOC: A Common Platform
WSDL: Usage Model at Design TimeWSDL: Usage Model at Design Time

Design Time
WSDL Description is Used for Generating Service Proxies 
Describe Services:

Functionality (What) in <interface>
Interaction (Binding) in <binding>: Ex.: SOAP binding
Location of Provision (Endpoint) in <endpoint>

Design TimeDesign Time
WSDL Description is Used for Generating Service Proxies WSDL Description is Used for Generating Service Proxies 
Describe Services:Describe Services:

Functionality (What) in <interface>Functionality (What) in <interface>
Interaction (Binding) in <binding>: Ex.: SOAP bindingInteraction (Binding) in <binding>: Ex.: SOAP binding
Location of Provision (Endpoint) in <endpoint>Location of Provision (Endpoint) in <endpoint>

WSDL Description

WSDL Tool (Generator)

WebWeb

ServiceService
RequesterRequester

ServiceService
ProviderProvider

ServiceService
ProxyProxy
(Stub)(Stub)

ServiceService
ProxyProxy

(Skeleton)(Skeleton)
MessagingMessaging

SOAPSOAP

Independent of Platforms 
and Implementation
Programming Languages

Specific to Platforms and 
Implementation Programming Languages

Java
Program

Apache AXIS
Java2WSDL

Apache AXIS
WSDL2Java
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SOC: A Common PlatformSOC: A Common Platform
WSDL: Usage Model at Run TimeWSDL: Usage Model at Run Time

2 Usage Patterns of WSDL Description at Run Time
Get WSDL Description from UDDI Registry
Get WSDL Description from Service Provider

Usage (at Present)
Binding and Endpoint Information for Messaging

Dynamic Message Addressing with WS-Addressing 
http://www.w3.org/Submission/ws-addressing/

2 Usage Patterns of WSDL Description at Run Time2 Usage Patterns of WSDL Description at Run Time
Get WSDL Description from UDDI RegistryGet WSDL Description from UDDI Registry
Get WSDL Description from Service ProviderGet WSDL Description from Service Provider

Usage (at Present)Usage (at Present)
Binding and Endpoint Information for MessagingBinding and Endpoint Information for Messaging

Dynamic Message Addressing with WSDynamic Message Addressing with WS--Addressing Addressing 
http://www.w3.org/Submission/wshttp://www.w3.org/Submission/ws--addressing/addressing/

UDDI Registry
WSDL Description

WebWeb

ServiceService
RequesterRequester

ServiceService
ProviderProvider

ServiceService
ProxyProxy
(Stub)(Stub)

ServiceService
ProxyProxy

(Skeleton)(Skeleton)
MessagingMessaging

SOAPSOAP
WSDL 

Description
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SOC: A Common PlatformSOC: A Common Platform
UDDI: OverviewUDDI: Overview

UDDI(Universal Description, Discovery, and Integration) 
Directory for Service Interfaces

Functions of UDDI
Service Registration (Publish), Service Search (Find/Discovery)

Usage of UDDI: Publish-Find-Bind Pattern (Same as DNS)
Open Global UDDI Service

Sep. 2000: IBM, Microsoft, 2001: SAP Jointed, 
Oct. 2002: NTT Communications for Asia-Pacific

Standardization: OASIS UDDI Spec TC
Feb. 2005: V. 3.0 Approved as OASIS Standard

http://uddi.org/pubs/uddi_v3.htm
Status of UDDI: Not Widely Accepted Yet

UDDI(Universal Description, Discovery, and Integration) UDDI(Universal Description, Discovery, and Integration) 
Directory for Service InterfacesDirectory for Service Interfaces

Functions of UDDIFunctions of UDDI
Service Registration (Publish), Service Search (Find/Discovery)Service Registration (Publish), Service Search (Find/Discovery)

Usage of UDDI: PublishUsage of UDDI: Publish--FindFind--Bind Pattern (Same as DNS)Bind Pattern (Same as DNS)
Open Global UDDI ServiceOpen Global UDDI Service

Sep. 2000: IBM, Microsoft, 2001: SAP Jointed, Sep. 2000: IBM, Microsoft, 2001: SAP Jointed, 
Oct. Oct. 20022002:: NTT Communications for AsiaNTT Communications for Asia--PacificPacific

Standardization: OASIS UDDI Spec TCStandardization: OASIS UDDI Spec TC
Feb. 2005: V. 3.0 Approved as OASIS StandardFeb. 2005: V. 3.0 Approved as OASIS Standard

http://uddi.org/pubs/uddi_v3.htmhttp://uddi.org/pubs/uddi_v3.htm
Status of UDDI: Not Widely Accepted YetStatus of UDDI: Not Widely Accepted Yet

PublishPublishFindFind
Service

Requester
Service

Provider

UDDI Registry

OASIS: Organization for the Advancement of Structured Information Standards
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SOC: A Common PlatformSOC: A Common Platform
UDDI: Directory Structure (v. 3.0)UDDI: Directory Structure (v. 3.0)

businessEntitybusinessEntity
businessKey(UUID), authorizedName
(Business Name), description, etc.   
businessServices (List of businessService)

businessKey(UUID), authorizedName
(Business Name), description, etc.   
businessServices (List of businessService)

businessServicebusinessService

categoryBag (Business Domain, Service 
Domain, Geographical Locations)           
categoryBag (Business Domain, Service 
Domain, Geographical Locations)           

businessKey, serviceKey(UUID), name 
(Service Name), description, etc.
bindingTemplate

businessKey, serviceKey(UUID), name 
(Service Name), description, etc.
bindingTemplate

categoryBug (Same as BusinessEntity)          categoryBug (Same as BusinessEntity)          

tModelInstanceInfotModelInstanceInfo

tModel (Technical Model)tModel (Technical Model)

アクセスポイントアクセスポイント

bindingTemplate (Deployed Info.)bindingTemplate (Deployed Info.)
businessKey, serviceKey, etc.
accessPoint (End Point (URL))
businessKey, serviceKey, etc.
accessPoint (End Point (URL))
tModelInstanceDetailstModelInstanceDetails

tModelKey
description,
instanceDetails

tModelKey
description,
instanceDetails

tModelKey
Name (Name of tModel)
authorizedName (Name of 
Register), description,
overviewDoc (Reference to 
Detailed Doc.: WSDL)

tModelKey
Name (Name of tModel)
authorizedName (Name of 
Register), description,
overviewDoc (Reference to 
Detailed Doc.: WSDL)

categoryBugcategoryBug

per
End-
Point

perper
EndEnd--
PointPoint

publisherAssertion
(Association between 

2 businessEntities)

publisherAssertionpublisherAssertion
(Association between (Association between 

2 2 businessEntitiesbusinessEntities))

WSDL DescriptionWSDL Description

UUID: Universal Unique ID

3 Layers of Hierarchical Structure3 Layers of Hierarchical Structure3 Layers of Hierarchical Structure
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Examples of Web Services: Portals of Web Services

SOC: A Common Platform SOC: A Common Platform 
Examples of Web Services: Portals of Web ServicesExamples of Web Services: Portals of Web Services

Xmethods(www.xmethods.com)
Bindingpoint(www.bindingpoint.com)
Xmethods(www.xmethods.comXmethods(www.xmethods.com))
Bindingpoint(www.bindingpoint.comBindingpoint(www.bindingpoint.com))

Amazon, Google

eBayWatchereBayWatcher
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SOC: A Common Platform SOC: A Common Platform 
OnOn--Demand Web Service ProvidersDemand Web Service Providers

Salesforce.com [http://www.salesforce.com]
On-Demand CRM: On-Demand Service Provider of CRM & SFA
Number of Clients: 15,500[As of August 1, 2005 from the Web]

RightNow Technologies [http://www.rightnow.com/]
On-Demand CRM

CORIO [http://www.corio.com/] (Acquired by IBM in Mar. 2005)
On-Demand ERP (Enterprise Resource Planning), etc

On-Demand Service Technologies 
IBM: On Demand Operating Environment

http://www-306.ibm.com/software/info/ openenvironment/
Microsoft: DSI (Dynamic Systems Initiative)

www.microsoft.com/windowsserversystem/dsi/default.mspx
CISCO: AON (Application-Oriented Networking)

http://www.cisco.com/en/US/products/ps6455/index.html

Salesforce.comSalesforce.com [http://[http://www.salesforce.comwww.salesforce.com]]
OnOn--Demand CRM: OnDemand CRM: On--Demand Service Provider of CRM & SFADemand Service Provider of CRM & SFA
Number of Clients: 15,500[As of August 1, 2005 from the Web]Number of Clients: 15,500[As of August 1, 2005 from the Web]

RightNowRightNow Technologies [http://Technologies [http://www.rightnow.comwww.rightnow.com/]/]
OnOn--Demand CRMDemand CRM

CORIO [http://CORIO [http://www.corio.comwww.corio.com/] (Acquired by IBM in Mar. 2005)/] (Acquired by IBM in Mar. 2005)
OnOn--Demand ERP (Enterprise Resource Planning), etcDemand ERP (Enterprise Resource Planning), etc

OnOn--Demand Service Technologies Demand Service Technologies 
IBM: On Demand Operating EnvironmentIBM: On Demand Operating Environment

http://wwwhttp://www--306.ibm.com/software/info/ 306.ibm.com/software/info/ openenvironmentopenenvironment//
Microsoft: DSI (Dynamic Systems Initiative)Microsoft: DSI (Dynamic Systems Initiative)

www.microsoft.com/www.microsoft.com/windowsserversystem/dsi/default.mspxwindowsserversystem/dsi/default.mspx
CISCO: AON (ApplicationCISCO: AON (Application--Oriented Networking)Oriented Networking)

http://www.cisco.com/en/US/products/ps6455/index.htmlhttp://www.cisco.com/en/US/products/ps6455/index.html
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3. 3. SOASOA: : 
A Loosely Coupled A Loosely Coupled 

ArchitectureArchitecture

2. SOC (Service-Oriented Computing): 
Standard Platform Based on

Web Services and Related Technologies  

2. SOC (Service-Oriented Computing): 
Standard Platform Based on

Web Services and Related Technologies  

3. SOA (Service-Oriented Architecture): 
Loosely-Coupled Architecture and Development 

Technologies on SOC  

3. SOA (Service-Oriented Architecture): 
Loosely-Coupled Architecture and Development 

Technologies on SOC  

1. Where SOC/SOA Comes from1. Where SOC/SOA Comes from

6. Challenges of SOC/SOA/SOD 6. Challenges of SOC/SOA/SOD 
4. SOD (Service-Based Applications)4. SOD (Service-Based Applications)

Business ApplicationsBusiness Applications 5. Service Management5. Service Management
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SOC (ServiceSOC (Service--Oriented Computing)Oriented Computing)

SOA (ServiceSOA (Service--Oriented Architecture)Oriented Architecture)

SOA 
SOC and SOA

SOA SOA 
SOC and SOASOC and SOA

SOA: Loosely Coupled Architecture Based on the SOC
Mapping between Business/Social and Computing Spaces
Encapsulating “Complexity” of the SOC Platform

SOA: Loosely Coupled Architecture Based on the SOCSOA: Loosely Coupled Architecture Based on the SOC
Mapping between Business/Social and Computing SpacesMapping between Business/Social and Computing Spaces
Encapsulating Encapsulating ““ComplexityComplexity”” of the SOC Platformof the SOC Platform

ArchitectureArchitectureDomainDomain

Computing Space
(Components, etc)
Computing Computing Space
(Components, etc)

SearchSearch
ProfileProfile

CataloguingCataloguing
NegotiationNegotiation

AuthorizationAuthorization

Business System

Service System

Computing System 

Business/Social Space

Service Space

AbstractionAbstraction
Source: M. Aoyama, et al., Web Services Engineering: Promises and Challenges,

Proc. ICSE 2002, May 2002, Orlando, pp. 647-648. 

WebWebWeb P2PP2PP2P GridGridGrid MobileMobileMobile UbiquitousUbiquitousUbiquitous
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Definition of SOA (1/2)

SOASOA
Definition of SOA (1/2)Definition of SOA (1/2)

SOA is: 

A Service-Oriented Architecture (SOA) is a style of 
design that guides all aspects of creating and using 
business services throughout their lifecycle (from 
conception to retirement), as well as defining and 
provisioning the IT infrastructure that allows different 
applications to exchange data and participate in 
business process regardless of the operating systems or 
programming languages underlying those applications. 

SOA is: SOA is: 

A ServiceA Service--Oriented Architecture (SOA) is Oriented Architecture (SOA) is a style of a style of 
design that guides all aspects of creating and using design that guides all aspects of creating and using 
business services throughout their lifecyclebusiness services throughout their lifecycle (from (from 
conception to retirement), as well as conception to retirement), as well as defining and defining and 
provisioning the IT infrastructure that allows different provisioning the IT infrastructure that allows different 
applications to exchange data and participate in applications to exchange data and participate in 
business processbusiness process regardless of the operating systems or regardless of the operating systems or 
programming languages underlying those applications. programming languages underlying those applications. 

Source: E. Newcomer and G. Lomow, Understanding SOA with Web Services, 
Addison Wesley, 2005. 
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Definition of SOA (2/2)

SOASOA
Definition of SOA (2/2)Definition of SOA (2/2)

An important goal of an SOA is to help align IT 
capabilities with business goals. 

Another goal of an SOA is to  provide an agile technical 
infrastructure that can be quickly and easily reconfigured 
as business requirements change.  

An important goal of an SOA is to help An important goal of an SOA is to help align IT align IT 
capabilities with business goalscapabilities with business goals. . 

Another goal of an SOA is to  provide Another goal of an SOA is to  provide an agile technical an agile technical 
infrastructure that can be quickly and easily reconfigured infrastructure that can be quickly and easily reconfigured 
as business requirements changeas business requirements change.  .  

Source: E. Newcomer and G. Lomow, Understanding SOA with Web Services, 
Addison Wesley, 2005. 

IDC Survey of 204 IT Executive
Top Priority of IT for Business Competitiveness
Adopting Applications to Business [36%]

IDC Survey of 204 IT Executive
Top Priority of IT for Business Competitiveness
Adopting Applications to Business [36%]
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OASIS SOA Reference Model (Draft)

SOASOA
OASIS SOA Reference Model (Draft)OASIS SOA Reference Model (Draft)

SOA Has no AGREED Common Definition yet
An Reference Model of SOA is under Discussion at OASIS 
SOA Reference Model TC

SOA Has no AGREED Common Definition yetSOA Has no AGREED Common Definition yet
An Reference Model of SOA is under Discussion at OASIS An Reference Model of SOA is under Discussion at OASIS 
SOA Reference Model TCSOA Reference Model TC

Service

Interaction Model
+data aspects

+ behavior aspects

Service Description
+aspect of service

description
+ semantics implied

Service Policy

Discoverability
+availability

Service Acts Upon
requirements
capabilities

is described 
by

has

act upon

describes
Source: D. Nickull, An Introduction to the OASIS Reference Model for Service-Oriented 

Architecture (SOA), Aug. 2005, 
http://www.oasis-open.org/committees/tc_home.php?wg_abbrev=soa-rm. 
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SOA
Essentials of SOA

SOASOA
Essentials of SOAEssentials of SOA

4 Key Elements of SOA
Loosely Coupled
Well-Defined Service Interface 
Meaningful Abstraction of Service
Standard-Based 

Loosely Coupled Architecture
From Client/Server to Publish/Subscribe Architecture
Find Services at Run-Time instead of Design-Time:

Contents/Semantic-Based Lookup 
From Component-Ownership to Component-Usage

Component-Based: Dynamic Binding at Run-Time
Service-Based: Dynamic Finding-and-Binding at Run-Time

Platform of SOA
Platform Independent, but Web Services are at the Center Place

4 Key Elements of SOA4 Key Elements of SOA
Loosely CoupledLoosely Coupled
WellWell--Defined Service Interface Defined Service Interface 
Meaningful Abstraction of ServiceMeaningful Abstraction of Service
StandardStandard--Based Based 

Loosely Coupled ArchitectureLoosely Coupled Architecture
From Client/Server to Publish/Subscribe ArchitectureFrom Client/Server to Publish/Subscribe Architecture
Find Services at RunFind Services at Run--Time instead of DesignTime instead of Design--Time:Time:

Contents/SemanticContents/Semantic--Based Lookup Based Lookup 
From ComponentFrom Component--Ownership to ComponentOwnership to Component--UsageUsage

ComponentComponent--Based: Dynamic Binding at RunBased: Dynamic Binding at Run--TimeTime
ServiceService--Based: Dynamic Based: Dynamic FindingFinding--andand--Binding at RunBinding at Run--TimeTime

Platform of SOAPlatform of SOA
Platform Independent, but Web Services are at the Center PlacePlatform Independent, but Web Services are at the Center Place
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Publish/Subscribe (Pub/Sub) Architecture

SOASOA
Publish/Subscribe (Pub/Sub) ArchitecturePublish/Subscribe (Pub/Sub) Architecture

Model
Many-to-Many Application-Level Communication 
Architecture

Decoupling: Architectural Characteristics
Space Decoupling (Anonymity): Interacting Parties Do Not 
Need to Know Each Other
Time Decoupling: Interacting Partners Do Not Need to be 
Active at the Same Time
Synchronization Decoupling (Decoupling in Flow): 
Sending and Receipt Do Not Happen in the Main Flow of 
Control of the Publisher and Subscriber, and Do Not 
Happen in a Synchronous Manner

ModelModel
ManyMany--toto--Many Many ApplicationApplication--Level Level Communication Communication 
ArchitectureArchitecture

Decoupling: Architectural CharacteristicsDecoupling: Architectural Characteristics
Space Decoupling (Anonymity)Space Decoupling (Anonymity): Interacting Parties Do Not : Interacting Parties Do Not 
Need to Know Each OtherNeed to Know Each Other
Time DecouplingTime Decoupling: Interacting Partners Do Not Need to be : Interacting Partners Do Not Need to be 
Active at the Same TimeActive at the Same Time
Synchronization Decoupling (Decoupling in Flow)Synchronization Decoupling (Decoupling in Flow): : 
Sending and Receipt Do Not Happen in the Main Flow of Sending and Receipt Do Not Happen in the Main Flow of 
Control of the Publisher and Subscriber, and Do Not Control of the Publisher and Subscriber, and Do Not 
Happen in a Synchronous MannerHappen in a Synchronous Manner

References: 
P. TH. Eugster, The Many Faces of Publish/Subscribe, ACM Computing Survey, Vol. 35, 
No. 2, Jun. 2003, pp. 114-131. 
R. Baldoni, et al., The Evolution of Publish/Subscribe Communication Systems, Future 
Directions of Distributed Computing, LNCS Vol. 2584, Springer Verlag, 2003, pp. 137-141.
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SOA
Publish/Subscribe Architecture: 3 Types

SOASOA
Publish/Subscribe Architecture: 3 TypesPublish/Subscribe Architecture: 3 Types

3 Types: Topic-Based, Content-Based, and Type-Based
Topic-Based Publish/Subscribe

Exchange Information through a Topic (a Set of Predefined 
Subjects) Distinguishing Logical Channels
Static
Ex.: Tibco Rendezvous http://www.tibco.com/software/ 
enterprise_backbone/rendezvous.jsp

Content-Based Publish/Subscribe
Information is Delivered Based on the Contents 
More Flexible and Dynamic than Topic-Based
Ex.: SIENA: http://serl.cs.colorado.edu/~alw/doc/papers/

Gryphon: http://www.research.ibm.com/ 
distributedmessaging/gryphon.html

Type-Based
Classification of Content by Type

3 Types: Topic3 Types: Topic--Based, ContentBased, Content--Based, and TypeBased, and Type--BasedBased
TopicTopic--Based Publish/SubscribeBased Publish/Subscribe

Exchange Information through a Topic (a Set of Predefined Exchange Information through a Topic (a Set of Predefined 
Subjects) Distinguishing Logical ChannelsSubjects) Distinguishing Logical Channels
StaticStatic
Ex.: Ex.: TibcoTibco Rendezvous http://Rendezvous http://www.tibco.comwww.tibco.com/software/ /software/ 
enterprise_backbone/rendezvous.jspenterprise_backbone/rendezvous.jsp

ContentContent--Based Publish/SubscribeBased Publish/Subscribe
Information is Delivered Based on the Contents Information is Delivered Based on the Contents 
More Flexible and Dynamic than TopicMore Flexible and Dynamic than Topic--BasedBased
Ex.: SIENA: http://Ex.: SIENA: http://serl.cs.colorado.edu/~alw/doc/papersserl.cs.colorado.edu/~alw/doc/papers//

Gryphon: http://Gryphon: http://www.research.ibm.comwww.research.ibm.com/ / 
distributedmessaging/gryphon.htmldistributedmessaging/gryphon.html

TypeType--BasedBased
Classification of Content by TypeClassification of Content by Type
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SOA
Implication of Publish/Subscribe Architecture

SOASOA
Implication of Publish/Subscribe ArchitectureImplication of Publish/Subscribe Architecture

BindBindBind

Publish/Subscribe Architecture for Loosely Coupled Computing
Decoupling: No Direct  Interactions between Requester and 
Provider
Discovery at Run-Time (when Buying) rather than Design-
Time (Plan)

Analogy to Social Architecture

Publish/Subscribe Architecture for Loosely Coupled ComputingPublish/Subscribe Architecture for Loosely Coupled Computing
Decoupling: No Direct  Interactions between Requester and Decoupling: No Direct  Interactions between Requester and 
ProviderProvider
Discovery at RunDiscovery at Run--Time (when Buying) rather than DesignTime (when Buying) rather than Design--
Time (Plan)Time (Plan)

Analogy to Social ArchitectureAnalogy to Social Architecture

PublishPublishPublishFindFindFind
Service

Requester
Service
Provider

Service Registry
(UDDI)

ProducerProducerConsumerConsumer
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SOA
Triangle Broker Architecture on SOA

SOASOA
Triangle Broker Architecture on SOATriangle Broker Architecture on SOA

Broker/Intermediary Architecture 
Decoupling between Requester and Provider
Better Binding between Requester and Provider

Analogy to Human Society

Broker/Intermediary Architecture Broker/Intermediary Architecture 
Decoupling between Requester and ProviderDecoupling between Requester and Provider
Better Binding between Requester and ProviderBetter Binding between Requester and Provider

Analogy to Human SocietyAnalogy to Human Society

(2)Find

WSDL InterfaceWSDL Interface
DescriptionDescription

Service
Requester

ServiceService
RequesterRequester

Service
Broker
ServiceService
BrokerBroker

Service ProviderService ProviderService Provider

Web
Server

for
SOAP

WebWeb
ServerServer

forfor
SOAPSOAP

UDDI ServerUDDI ServerUDDI Server
UDDI RegistryUDDI Registry

Deployment

PublishPublish
(Registry)(Registry)

Implementation ofImplementation of
Services (Components)Services (Components)

((a)Finda)Find

((b)Getb)Get (3)Get

(1)Request

((c)Requestc)Request ((d)Invoked)Invoke

((f)Responsef)Response ((e)Replye)Reply

(4)Request (5)Invoke
(6)Reply(7)Response(8)Response

Routing

Services
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SOA
Semantic-Based Service Lookup

SOASOA
SemanticSemantic--Based Service LookupBased Service Lookup

Semantic-Based: Service Lookup and Routing Based on 
Service and Content

Abstraction: From Address-Based to Attribute-Based
Dynamic Lookup: From Design-Time to Run-Time

Tradeoff of Flexibility and Performance

SemanticSemantic--Based: Service Lookup and Routing Based on Based: Service Lookup and Routing Based on 
Service and ContentService and Content

Abstraction: From AddressAbstraction: From Address--Based to AttributeBased to Attribute--BasedBased
Dynamic Lookup: From DesignDynamic Lookup: From Design--Time to RunTime to Run--TimeTime

Tradeoff of Flexibility and PerformanceTradeoff of Flexibility and Performance

DOE
- Direct Lookup at Client
- Address-Based 
- Lack of Brokerage

ClientClientClient

ServerServerServerDirectoryDirectory

Service-Based
- Attribute-Based Lookup with Rich 
Metadata
- XML-Namespace
- Service Broker

RequesterRequesterRequester

RPCRPCRPC

p1.print(x)p1.print(x)

Directory + MetadataDirectory + Metadata

Service BrokerService BrokerService Broker

Print to A Color Printer with Print to A Color Printer with 
Resolution of 600dpiResolution of 600dpi
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User
(Client or Server)

SOA
From Component Ownership to Service Use

SOASOA
From Component Ownership to Service UseFrom Component Ownership to Service Use
From Ownership to Use

Component-Based: Composition at User machine
Service-Oriented: Component Use (Remote Computing) 
at Service Providers/Brokers

Implication of Change
Change of Software Business Model
Different Risks: Information Security

From Ownership to UseFrom Ownership to Use
ComponentComponent--Based: Composition at User machineBased: Composition at User machine
ServiceService--Oriented: Component Use (Remote Computing) Oriented: Component Use (Remote Computing) 
at Service Providers/Brokersat Service Providers/Brokers

Implication of ChangeImplication of Change
Change of Software Business ModelChange of Software Business Model
Different Risks: Information SecurityDifferent Risks: Information Security

ComponentComponent ComponentComponent
PlatformPlatform

Service
Requester
(Client or
Server)

Service
Provider

Service
(Component)

Component Ownership

Request

Response

Dynamic Find and Bind

Use of Service (Results)
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Application A

Application B

SOA
SOA Platform: Complicated SOC Standards 

SOASOA
SOA Platform: Complicated SOC Standards SOA Platform: Complicated SOC Standards 

SOC Standards Get Complicated
Too Many Standards: Technical Barrier to Application Developers
Deviation from the Simplicity Philosophy behind of SOC/SOA

Need of Common Platform to Integrate Technologies for 
Application Development and Application Integration

Platform for Packaging Underlying Technologies
Platform for (Enterprise) Application Integration

Platforms
Based on Network Architecture: WSN (Web Services Network)
Based on Bus Architecture: ESB (Enterprise Service Bus)

F. Leymann (IBM), Jump Onto the Bus, ICSOC (Int’l Conf. on SOC) 2003.

SOC Standards Get ComplicatedSOC Standards Get Complicated
Too Many Standards: Technical Barrier to Application DevelopersToo Many Standards: Technical Barrier to Application Developers
Deviation from the Simplicity Philosophy behind of SOC/SOADeviation from the Simplicity Philosophy behind of SOC/SOA

Need of Common Platform to Integrate Technologies for Need of Common Platform to Integrate Technologies for 
Application Development and Application IntegrationApplication Development and Application Integration

Platform for Packaging Underlying TechnologiesPlatform for Packaging Underlying Technologies
Platform for (Enterprise) Application IntegrationPlatform for (Enterprise) Application Integration

PlatformsPlatforms
Based on Network Architecture: WSN (Web Services Network)Based on Network Architecture: WSN (Web Services Network)
Based on Bus Architecture: ESB (Enterprise Service Bus)Based on Bus Architecture: ESB (Enterprise Service Bus)

F. F. LeymannLeymann (IBM), Jump Onto the Bus, ICSOC (Int(IBM), Jump Onto the Bus, ICSOC (Int’’l Conf. on SOC) 2003.l Conf. on SOC) 2003.

WS-BPEL

WS-Policy

WS-Routing

WS-** Application C

SOA BusSOA Bus Application A

Application B

Application C

WS-BPEL

WS-Policy
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SOA
SOA Platform: WSN (Web Service Network)

SOASOA
SOA Platform: WSN (Web Service Network)SOA Platform: WSN (Web Service Network)

Telephone Network Model: Business Dial-tone
Public Web Service Network: Network Operator

Ex.: Grand Central Communications (May 2001~)
Private Web Service Network: Providing Software

Ex.: Blue Titan Software
Infrastructure Services of WSN

Security, Access Control，Message Routing, Service Directory and Service 
Version Control, Monitoring, Data Format Conversion (EDI, XML, CSV, etc.) 

Telephone Network Model: Telephone Network Model: Business DialBusiness Dial--tonetone
Public Web Service Network: Network OperatorPublic Web Service Network: Network Operator

Ex.: Grand Central Communications (May 2001~)Ex.: Grand Central Communications (May 2001~)
Private Web Service Network: Providing SoftwarePrivate Web Service Network: Providing Software

Ex.: Blue Titan SoftwareEx.: Blue Titan Software
Infrastructure Services of WSNInfrastructure Services of WSN

Security, Access ControlSecurity, Access Control，，Message Routing, Service Directory and Service Message Routing, Service Directory and Service 
Version Control, Monitoring, Data Format Conversion (EDI, XML, CVersion Control, Monitoring, Data Format Conversion (EDI, XML, CSV, etc.) SV, etc.) 

Public Web Service NetworkPublic Web Service NetworkPrivate Web Service NetworkPrivate Web Service Network

Service
Switch

Service
Control

Service Network
Mgmt

Service
Provider

Service R
equesters

Service R
equesters

Service Providers

Service
Control

Service Network
Mgmt

Service
Switch

A Corp.A Corp.

X Corp.X Corp.

Y Corp.Y Corp.

Z Corp.Z Corp.

W Corp.W Corp.
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ESBESB

SOA
SOA Platform: ESB (Enterprise Service Bus)

SOASOA
SOA Platform: ESB (Enterprise Service Bus)SOA Platform: ESB (Enterprise Service Bus)

ESB (Enterprise Service Bus)
An Integration Broker for SOC/SOA

Characteristics of ESB
Metadata Centric: Repository of Service Interface and its Dynamic Change
Support of Transformation/Conversion Rules: e.g. Protocol, Data Format 
Content-Based Routing

Vendor Support
Expected in 2005

ESB (Enterprise Service Bus)ESB (Enterprise Service Bus)
An Integration Broker for SOC/SOAAn Integration Broker for SOC/SOA

Characteristics of ESBCharacteristics of ESB
Metadata Centric: Repository of Service Interface and its DynamiMetadata Centric: Repository of Service Interface and its Dynamic Changec Change
Support of Transformation/Conversion Rules: e.g. Protocol, Data Support of Transformation/Conversion Rules: e.g. Protocol, Data Format Format 
ContentContent--Based RoutingBased Routing

Vendor SupportVendor Support
Expected in 2005Expected in 2005

ServiceService
RequesterRequester

ServiceService
ProxyProxy
(Stub)(Stub)

OtherOther
IntegrationIntegration

BrokersBrokers

ServiceService
ProxyProxy

(Skeleton)(Skeleton)

Metadata RepositoryMetadata Repository

LegacyLegacy
ApplicationsApplications

ServiceService
ProxyProxy

(Skeleton)(Skeleton)

ServiceService
ProviderProvider

ServiceService
ProxyProxy

(Skeleton)(Skeleton)ServiceService
ProxyProxy
(Stub)(Stub)

ServiceService
ProxyProxy

(Skeleton)(Skeleton)
ServiceService

RequesterRequester
ServiceService
ProxyProxy
(Stub)(Stub)

ServiceService
ProxyProxy

(Skeleton)(Skeleton) ServiceService
ProxyProxy
(Stub)(Stub)

ServiceService
ProxyProxy
(Stub)(Stub)

Including Wrapped Including Wrapped 
Applications of ERP, Applications of ERP, 

CRM, etc.CRM, etc.

Reference: D. A. Chappell, Enterprise Service Bus, O’Reilly, 2004.



4. SOD (Service-Oriented 
Development)

4. SOD (Service-Oriented 
Development)

2. SOC (Service-Oriented Computing): 
Standard Platform Based on

Web Services and Related Technologies  

2. SOC (Service-Oriented Computing): 
Standard Platform Based on

Web Services and Related Technologies  

3. SOA (Service-Oriented Architecture): 
Loosely-Coupled Architecture and Development 

Technologies on SOC  

3. SOA (Service-Oriented Architecture): 
Loosely-Coupled Architecture and Development 

Technologies on SOC  

1. Where SOC/SOA Comes from1. Where SOC/SOA Comes from

6. Challenges of SOC/SOA/SOD 6. Challenges of SOC/SOA/SOD 
4. SOD (Service-Oriented Development)4. SOD (Service-Oriented Development)

Business ApplicationsBusiness Applications 5. Service Management5. Service Management
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SOD (ServiceSOD (Service--Oriented Development)Oriented Development)

ComputingComputingComputing

SOC (ServiceSOC (Service--Oriented Computing)Oriented Computing)

SOD
Framework of SOD

SODSOD
Framework of SODFramework of SOD

SOD (Service-Oriented Development): Engineering Businesses 
with Services (Based on SOA/SOC) 

BPM (Business Process Management): Developing Business Application 
with Services

SOD is NOT Yet Commonly Recognized

SOD (ServiceSOD (Service--Oriented Development): Engineering Businesses Oriented Development): Engineering Businesses 
with Services (Based on SOA/SOC) with Services (Based on SOA/SOC) 

BPM (Business Process Management): Developing Business ApplicatiBPM (Business Process Management): Developing Business Application on 
with Serviceswith Services

SOD is NOT Yet Commonly RecognizedSOD is NOT Yet Commonly Recognized

WebWebWeb P2PP2PP2P GridGridGrid MobileMobileMobile
Peer ServicesPeer ServicesPeer Services Grid ServicesGrid ServicesGrid Services Mobile ServicesMobile ServicesMobile Services

SOA (ServiceSOA (Service--Oriented Architecture)Oriented Architecture)
Loosely Coupled ArchitectureLoosely Coupled ArchitectureLoosely Coupled Architecture

WSDLWSDLWSDLSOAPSOAPSOAP UDDIUDDIUDDI
Web ServicesWeb ServicesWeb Services

EA (Enterprise EA (Enterprise 
Architecture)Architecture)

EAI (EnterpriseEAI (Enterprise
Application Application 
Integration)Integration)

Integrated PlatformIntegrated PlatformIntegrated Platform

Development Process and MethodologyDevelopment Process and MethodologyDevelopment Process and Methodology
BPM (Business Process Management)BPM (Business Process Management)BPM (Business Process Management)

BPML (Business Process Modeling Language)BPML (Business Process Modeling Language)BPML (Business Process Modeling Language)
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SOD
Essentials of SOD

SODSOD
Essentials of SODEssentials of SOD

A Total Development Framework is Necessary
Conventional Development Technologies Provide Only 
Partial and Fragmental Solutions

A Total Development Framework is NecessaryA Total Development Framework is Necessary
Conventional Development Technologies Provide Only Conventional Development Technologies Provide Only 
Partial and Fragmental SolutionsPartial and Fragmental Solutions

Business Application and ManagementBusiness Application and Management

SOC (ServiceSOC (Service--Oriented Computing)Oriented Computing)

SOA (ServiceSOA (Service--Oriented Architecture)Oriented Architecture)

Analysis Design Implementation

Business Process ModelingBusiness Process Modeling

Enterprise ArchitectureEnterprise Architecture

Object-Oriented Analysis and DesignObject-Oriented Analysis and Design

References: 
M. Aoyama, Web Services Engineering, Engineering Information Systems in the Internet 
Context, Kluwer Academic, Sep. 2002, pp. 1-8. 
O. Zimmermann, et al., Elements of Service-Oriented Analysis and Design, Jun. 2004, 
http://www-128.ibm.com/developerworks/webservices/library/ws-soad1/
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BPMBPM

SOD
BPM (Business Process Management)

SODSOD
BPM (Business Process Management)BPM (Business Process Management)

BPM (Business Process Management)
BPM Framework

Process Modeling: Description of Business Process 
Process Execution: Execution of Process in WS-BPEL
Process Monitoring: Collecting Process Execution Statistics 
BAM (Business Activity Monitoring): Business Analysis and Reporting 
Based on Process Execution Statistics

BPM (Business Process Management)BPM (Business Process Management)
BPM FrameworkBPM Framework

Process Modeling: Description of Business Process Process Modeling: Description of Business Process 
Process Execution: Execution of Process in WSProcess Execution: Execution of Process in WS--BPELBPEL
Process Monitoring: Collecting Process Execution Statistics Process Monitoring: Collecting Process Execution Statistics 
BAM (Business Activity Monitoring): Business Analysis and ReportBAM (Business Activity Monitoring): Business Analysis and Reporting ing 
Based on Process Execution StatisticsBased on Process Execution Statistics

ProcessProcess
Modeling [Plan]Modeling [Plan]

ProcessProcess
Execution [Do]Execution [Do]

Process Process 
Monitoring [Check]Monitoring [Check]

Process ModelProcess Model
ProcessProcess

ExecutionExecution
EngineEngine

Process Process 
Execution Execution 

MonitorMonitor

BAM (Business Activity Monitoring)BAM (Business Activity Monitoring)

ProcessProcess
AnalysisAnalysis

and and 
ReengineeringReengineering

[Action][Action]
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SOD
Service Composition

SODSOD
Service CompositionService Composition

Technologies for Composing Web Services
Mechanisms for Composing Web Services

Dynamic Composition of Web Services through Static and 
Stateless WSDL Interface 

Systematic Mapping Business Process to (Composite) 
Services

Aligning Web Services with Business Goals
Separating Business Process and Business Logic (Rules)

Make Business Process Reconfigurable and Agile
Automate Business Process

Productivity of Business Process
Incremental and Evolvable 

Migration of Legacy Process and Systems

Technologies for Composing Web ServicesTechnologies for Composing Web Services
Mechanisms for Composing Web ServicesMechanisms for Composing Web Services

Dynamic Composition of Web Services through Static and Dynamic Composition of Web Services through Static and 
Stateless WSDL Interface Stateless WSDL Interface 

Systematic Mapping Business Process to (Composite) Systematic Mapping Business Process to (Composite) 
ServicesServices

Aligning Web Services with Business GoalsAligning Web Services with Business Goals
Separating Business Process and Business Logic (Rules)Separating Business Process and Business Logic (Rules)

Make Business Process Reconfigurable and AgileMake Business Process Reconfigurable and Agile
Automate Business ProcessAutomate Business Process

Productivity of Business ProcessProductivity of Business Process
Incremental and Evolvable Incremental and Evolvable 

Migration of Legacy Process and SystemsMigration of Legacy Process and Systems
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SOD
BPML: Language Concepts

SODSOD
BPML: Language ConceptsBPML: Language Concepts

BPML (Business Process Modeling Language)
2 Models of BPML

Orchestration: Inside an Organization
Ex.: WS-BPEL (Web Services Business Process Execution 
Language) 

Choreography: Across Organizations
Ex.: WS-CDL (Web Services Choreography Description 
Language)

Language Mechanisms: Scope etc. [WS-BPEL]
Abstract/Executable Process
Public/Private Process 
Atomic/Complex Activity

Needs of New Mechanisms 
Dynamic Participation

BPML (Business Process Modeling Language)BPML (Business Process Modeling Language)
2 Models of BPML2 Models of BPML

OrchestrationOrchestration: Inside an Organization: Inside an Organization
Ex.: WSEx.: WS--BPEL (Web Services Business Process Execution BPEL (Web Services Business Process Execution 
Language) Language) 

ChoreographyChoreography: Across Organizations: Across Organizations
Ex.: WSEx.: WS--CDL (Web Services Choreography Description CDL (Web Services Choreography Description 
Language)Language)

Language Mechanisms: Scope etc. [WSLanguage Mechanisms: Scope etc. [WS--BPEL]BPEL]
Abstract/Executable ProcessAbstract/Executable Process
Public/Private Process Public/Private Process 
Atomic/Complex ActivityAtomic/Complex Activity

Needs of New Mechanisms Needs of New Mechanisms 
Dynamic ParticipationDynamic Participation

WSWS--BPELBPEL

Web ServiceWeb Service Web ServiceWeb Service

WSWS--BPELBPELWSWS--CDLCDL

SOAPSOAP
SOAPSOAP

SOAPSOAP

SOAPSOAP

Orchestration Choreography
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SOD
BPML: Languages and Standardization

SODSOD
BPML: Languages and StandardizationBPML: Languages and Standardization

Status: Multiple Candidates
WS-BPEL is Gaining Momentum
WS-BPEL and WS-CDL are Complimentary, but …

Status: Multiple CandidatesStatus: Multiple Candidates
WSWS--BPEL is Gaining MomentumBPEL is Gaining Momentum
WSWS--BPEL and WSBPEL and WS--CDL are Complimentary, but CDL are Complimentary, but ……

W3C, V 1.0 WD (Mar. 2004) W3C, V 1.0 WD (Mar. 2004) BEA, SAP, Sun, BEA, SAP, Sun, 
IntalioIntalio

WSWS--CDL (Web Services CDL (Web Services 
Choreography Description Choreography Description 
Language)Language)

Submitted to OASISSubmitted to OASIS
OASIS V.1.1 (May 2001)OASIS V.1.1 (May 2001)

ebXMLebXMLBPSS (Business Process BPSS (Business Process 
Schema Specification)Schema Specification)

V1.0 (Jun. 2002)V1.0 (Jun. 2002)BPMI (Business BPMI (Business 
Process Modeling Process Modeling 
Initiative) .orgInitiative) .org

BPML (Business Process BPML (Business Process 
Modeling Language)Modeling Language)

OASISOASIS WSWS--BPEL: V. 1.0 BPEL: V. 1.0 
(Aug. 2002) V. 1.1 (May (Aug. 2002) V. 1.1 (May 
2003), Submitted to OASIS 2003), Submitted to OASIS 
TC,V2.0 (WD, May 2005) TC,V2.0 (WD, May 2005) 

IBM, Microsoft, BEAIBM, Microsoft, BEAWSWS--BPEL (Web Services BPEL (Web Services 
BPEL)[OASIS] = BPEL(4WS) BPEL)[OASIS] = BPEL(4WS) 
(Business Process Execution (Business Process Execution 
Language for Web Services)Language for Web Services)

StandardizationStandardizationDeveloperDeveloperBPMLBPML
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SOD
WS-BPEL: Language Mechanisms

SODSOD
WSWS--BPEL: Language MechanismsBPEL: Language Mechanisms

Architecture
Business Process = Composite Web Services
Process Execution: Workflow Model (Procedure-Oriented)

Language Mechanisms
Compliant to XML/XML Schema/WSDL
2 Levels of Abstractions: Abstract and Executable Processes
Recursive and Type-Based Composition: Composed at 
portType Not at the port (i.e. Instance) Level
4 Binding Schemes: Static and Dynamic Binding
Content-Based Messaging: No Object Reference, but Explicit 
Use of Content by “Properties and Correlation Sets”

ArchitectureArchitecture
Business Process = Composite Web ServicesBusiness Process = Composite Web Services
Process Execution: Workflow Model (ProcedureProcess Execution: Workflow Model (Procedure--Oriented)Oriented)

Language MechanismsLanguage Mechanisms
Compliant to XML/XML Schema/WSDLCompliant to XML/XML Schema/WSDL
2 Levels of Abstractions: Abstract and Executable Processes2 Levels of Abstractions: Abstract and Executable Processes
Recursive and TypeRecursive and Type--Based Composition: Composed at Based Composition: Composed at 
portTypeportType Not at the port (i.e. Instance) LevelNot at the port (i.e. Instance) Level
4 Binding Schemes: Static and Dynamic Binding4 Binding Schemes: Static and Dynamic Binding
ContentContent--Based Messaging: No Object Reference, but Explicit Based Messaging: No Object Reference, but Explicit 
Use of Content by Use of Content by ““Properties and Correlation SetsProperties and Correlation Sets””

References: 
N. Mukhi, Reference Guide for Creating BPEL4WS Documents, Nov. 2002,
http://www-128.ibm.com/developerworks/webservices/library/ws-bpws4jed/index.html
M. J. Duftler, et al., Business Process with BPEL4WS: Learning BPEL4WS, Part 5, 
Mar. 2003, http://www-128.ibm.com/developerworks/webservices/library/ws-bpelcol5/.
K. Mantell, From UML to BPEL, Sep. 2003, 
http://www-128.ibm.com/developerworks/webservices/library/ws-uml2bpel/
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SOD
An Example of WS-BPEL: BPEL Model

SODSOD
An Example of WSAn Example of WS--BPEL: BPEL ModelBPEL: BPEL Model

RiskAssessorRiskAssessor
Loan AssessorLoan Assessor

(Risk Assessment(Risk Assessment
Web Service)Web Service)

<process><process>
<flow><flow>

<receive><receive><receive>

<reply><reply><reply>

<invoke><invoke><invoke> <invoke><invoke><invoke>

Amount <Amount <
1,000,0001,000,000
YenYen

<assign><assign><assign>

loalApproverloalApprover
Loan ApproverLoan Approver

(Web Service by (Web Service by 
Financial Financial 

Institution) Institution) 

Amount Amount ≥≥
1,000,0001,000,000
YenYen

Risk= Risk= ““HighHigh””RiskRisk
= = ““LowLow””

invoke:invoke:
InvokingInvoking

Web Services Web Services 
Provided by Provided by 

PartnersPartners

receive: receive: 
Accepting Accepting 
Invocation Invocation 

from Partnersfrom Partners
flow: Concurrent flow: Concurrent 
& Synchronized & Synchronized 

Execution of Execution of 
Structured Structured 

ActivityActivity

Loan Assessment Process
Internal Web Service: riskAssesor for amount < 1,000,000
External Web Service: loanApprover for amount ≥ 1,000,000 

Loan Assessment ProcessLoan Assessment Process
Internal Web Service: Internal Web Service: riskAssesorriskAssesor for amount < 1,000,000for amount < 1,000,000
External Web Service: External Web Service: loanApproverloanApprover for amount for amount ≥≥ 1,000,000 1,000,000 
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SOD
An Example of WS-BPEL: BPEL Program (Part)

SODSOD
An Example of WSAn Example of WS--BPEL: BPEL Program (Part)BPEL: BPEL Program (Part)

<process name="loanApprovalProcess" ...>
...

<flow> 
<receive name="receive1" partner="customer" 

portType="apns:loanApprover" operation="approve" variable="request“ createInstance="yes">
<source linkName="receive-to-assess"

transitionCondition="bpws:getVariableData('request', 'amount')<1000000"/>
…
</receive>
<invoke name="invokeAssessor" partner="assessor" portType="asns:riskAssessor" 

operation="check" inputVariable="request"  outputVariable="riskAssessment">
<target linkName="receive-to-assess"/>
<source linkName="assess-to-setMessage" 

transitionCondition="bpws:getVariableData('riskAssessment', 'risk'=‘Low‘)"/>
…

</invoke>
<assign name="assign">

<target linkName="assess-to-setMessage"/>
<source linkName="setMessage-to-reply"/>

…
</assign>

...
</flow>
</process>



All Rights Reserved, Copyright Mikio Aoyama, 200561

SOD 
Value-Added Service Broker

SOD SOD 
ValueValue--Added Service BrokerAdded Service Broker

Value-Added Service Composition by Brokerage
Service Composer: Navigation of Composition 
Patterns by Value

Meta-model: Ontology of Value
Content-Based Service Routing with WS-Routing

ValueValue--Added Service Composition by BrokerageAdded Service Composition by Brokerage
Service Composer: Navigation of Composition Service Composer: Navigation of Composition 
Patterns by ValuePatterns by Value

MetaMeta--model: Ontology of Valuemodel: Ontology of Value
ContentContent--Based Service Routing with WSBased Service Routing with WS--RoutingRouting

Value Space BValue Space A
Service

Requester
Service 
Provider

Value-Added Service Broker

Provider Proxy
Provider Proxy

R
equester Proxy

R
equester Proxy

RoutingRouting

Service Composer 
with Navigator

Service Composer 
with Navigator

Value Repository

References: K. Nakamura, A. Tsuge, and M. Aoyama, Value-Based Dynamic Collaboration of
Web Services, IPSJ SIGSE, Vol. 2003-SE-144, Mar. 2004, pp. 123-130 (In Japanese).



All Rights Reserved, Copyright Mikio Aoyama, 200562

SOD 
Value-Added Service Broker: Dictionary Example

SOD SOD 
ValueValue--Added Service Broker: Dictionary ExampleAdded Service Broker: Dictionary Example

Navigated Collaboration of 3 Dictionary Services
ICD Service by @IT: Dictionary Specific to IT

Rich in IT Domain, but Narrow
NetDicV06 Service by Sanseido (Dictionary Publisher): 
Qualified General Dictionary by Japanese Publisher 

Highly Reliable, Very Wide but Shallow
SimpleWordBook: Developed by Students in our Laboratory 
Specific to Software Engineering 

Very Narrow Domain and Possible Incorrectness

Navigated Collaboration of 3 Dictionary ServicesNavigated Collaboration of 3 Dictionary Services
ICD Service by @IT: Dictionary Specific to ITICD Service by @IT: Dictionary Specific to IT

Rich in IT Domain, but NarrowRich in IT Domain, but Narrow
NetDicV06 Service by NetDicV06 Service by SanseidoSanseido (Dictionary Publisher): (Dictionary Publisher): 
Qualified General Dictionary by Japanese Publisher Qualified General Dictionary by Japanese Publisher 

Highly Reliable, Very Wide but ShallowHighly Reliable, Very Wide but Shallow
SimpleWordBookSimpleWordBook: Developed by Students in our Laboratory : Developed by Students in our Laboratory 
Specific to Software Engineering Specific to Software Engineering 

Very Narrow Domain and Possible IncorrectnessVery Narrow Domain and Possible Incorrectness

SimpleWordBook

ICD

NetDicV06

Dictionary Service
Requester
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SOD 
Value-Added Service Broker: Dictionary Example

SOD SOD 
ValueValue--Added Service Broker: Dictionary ExampleAdded Service Broker: Dictionary Example

Increase the Value (Reliability) of Information
Enrich the Information by Multiple Dictionary
ICD Service and SimpleWordBook: Possible to Search 
Technical Terms: e.g. “Apple Computer”
ICD Service: Provide Rich Information: Company History 
NetDicV06 Service: “Apple” and its Associated Idioms

Increase the Value (Reliability) of InformationIncrease the Value (Reliability) of Information
Enrich the Information by Multiple Dictionary
ICD Service and SimpleWordBook: Possible to Search 
Technical Terms: e.g. “Apple Computer”
ICD Service: Provide Rich Information: Company History 
NetDicV06 Service: “Apple” and its Associated Idioms

ADB 
(Apple Desktop Bus)

apple,    
applecart,
applejack, etc.

ICD Service

NetDicV06 SimpleWordBook

Apple

Example: Search of Words Including “apple”Example: Search of Words Including “apple”

““appleapple””
is a fruitis a fruit Apple is a Apple is a 

company company 
““Apple ComputerApple Computer””
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SOD
Asynchronous Service Composition over SMTP

SODSOD
Asynchronous Service Composition over SMTPAsynchronous Service Composition over SMTP

A Prototype of Asynchronous Composition of Web Services
Application Protocol: SOAP over SMTP 
An Example: PDF Conversion: Attaching Documents to be Converted

A Prototype of Asynchronous Composition of Web ServicesA Prototype of Asynchronous Composition of Web Services
Application Protocol: SOAP over SMTP Application Protocol: SOAP over SMTP 
An Example: An Example: PDFPDF Conversion: Attaching Documents to be ConvertedConversion: Attaching Documents to be Converted

Requester 

Client Application

E-Mail Client
Provider 

Apache Axis (James)

PDF Conversion

Apache Axis

Axis Client
(Axis Engine) N

etw
ork

:Synchronous

:Asynchronous

Attaching PS File with 
SOAP over SMTP

Reply E-mail Attaching 
PDF

Convert PS to PDF

Attach PDF File to 
an E-mail and Reply

Axis Server
(Axis Engine)

References: A. Mori and M. Aoyama, Asynchronous Web Services Architecture over SMTP 
and its Evaluation, IPSJ SIGSE, Vol. 2005-SE-147, Mar. 2005, pp. 73-80 (In Japanese). 

: Synchronous 
and 
Asynchronous
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SOD
Mobile (Web) Service

SODSOD
Mobile (Web) ServiceMobile (Web) Service

PocketInformation: A Prototype 
System for Mobile Web Services

2nd Prize Awarded at Software Design 
Competition in Japan of Imagine Cup 
2005 (Sponsor: Microsoft) [Mar. 2005]

Concept: Context-Aware Service 
Provisioning

PocketInformationPocketInformation: A Prototype : A Prototype 
System for Mobile Web ServicesSystem for Mobile Web Services

22ndnd Prize Awarded at Software Design Prize Awarded at Software Design 
Competition in Japan of Imagine Cup Competition in Japan of Imagine Cup 
2005 (Sponsor: Microsoft) [Mar. 2005]2005 (Sponsor: Microsoft) [Mar. 2005]

Concept: ContextConcept: Context--Aware Service Aware Service 
ProvisioningProvisioning

DynamicSearchDynamicSearch
ServiceService

WebWeb Service ProviderService Provider

WebWeb Service Service 
.net .net FFramework ramework 

PrepaidPrepaid
ManagementManagement

Search Search 
PocketInfoUIPocketInfoUI

(DLL)(DLL)

(3) Service Invocation (3) Service Invocation 

(2) Download and Run(2) Download and Run

RunRun--TimeTime
FFrameworkrameworkUser Profile User Profile 

Usage Profile Usage Profile 

PocketInformationPocketInformation

(1) Find Appropriate Web Services  (1) Find Appropriate Web Services  



5. Service Management5. Service Management

2. SOC (Service-Oriented Computing): 
Standard Platform Based on

Web Services and Related Technologies  

2. SOC (Service-Oriented Computing): 
Standard Platform Based on

Web Services and Related Technologies  

3. SOA (Service-Oriented Architecture): 
Loosely-Coupled Architecture and Development 

Technologies on SOC  

3. SOA (Service-Oriented Architecture): 
Loosely-Coupled Architecture and Development 

Technologies on SOC  

1. Where SOC/SOA Comes from1. Where SOC/SOA Comes from

6. Challenges of SOC/SOA/SOD 6. Challenges of SOC/SOA/SOD 
4. SOD (Service-Oriented Development)4. SOD (Service-Oriented Development)

Business ApplicationsBusiness Applications 5. Service Management5. Service Management
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Web Services Distributed Management (WSDM)Web Services Distributed Management (WSDM)Web Services Distributed Management (WSDM)

Web Services Distributed Management (WSDM) 1.0
Approved as OASIS Standard in Mar. 2005
Developers: HP, IBM, CA, etc.

Why Web Services
Common Management Solution of Global IT Resources
Heterogeneity, and Scalability from Simple to Enterprise
Integration of Management and Business with Multiple 
Industry Standards

Web Services Distributed Management (WSDM) 1.0Web Services Distributed Management (WSDM) 1.0
Approved as OASIS Standard in Mar. 2005Approved as OASIS Standard in Mar. 2005
Developers: HP, IBM, CA, etc.Developers: HP, IBM, CA, etc.

Why Web ServicesWhy Web Services
Common Management Solution of Global IT ResourcesCommon Management Solution of Global IT Resources
Heterogeneity, and Scalability from Simple to EnterpriseHeterogeneity, and Scalability from Simple to Enterprise
Integration ofIntegration of Management and Business with Multiple Management and Business with Multiple 
Industry StandardsIndustry Standards

References:
OASIS Web Services Distributed Management TC, 
http://www.oasis-open.org/committees/tc_home.php?wg_abbrev=wsdm
B. Murray (ed.), Web Services Distributed Management: Primer, WD, OASIS, Jul. 2005
http://www.oasis-open.org/committees/download.php/13872/wd-wsdm-primer-08.doc
B. Murray, et al., Management Using Web Services: A Proposed Architecture and Roadmap, 
Jun. 2005, http://devresource.hp.com/drc/resources/muwsarch/index.jsp
H. Kreger, A Little Wisdom about WSDM, Mar. 2005, 
http://www-128.ibm.com/developerworks/webservices/library/ws-wisdom/
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Web Services Distributed Management (WSDM)
2 Frameworks

Web Services Distributed Management (WSDM)Web Services Distributed Management (WSDM)
2 Frameworks2 Frameworks

MUWS: Management Using Web 
Services

Management Application Using Web 
Services
Web Services for Describing and Access 
Manageability Capabilities

MOUS: Management Of Web 
Services

An Application of MUWS for Web 
Services as IT Resources
Integration of Management and 
Business

MUWS:MUWS: MManagement anagement UsingUsing WWeb eb 
SServiceservices

Management Application Using Web Management Application Using Web 
ServicesServices
Web Services for Describing and Access Web Services for Describing and Access 
Manageability CapabilitiesManageability Capabilities

MOUS:MOUS: MManagement anagement OfOf WWeb eb 
SServiceservices

An Application of MUWS for Web An Application of MUWS for Web 
Services as IT Services as IT ResourcesResources
Integration ofIntegration of Management and Management and 
BusinessBusiness

Functional:Functional:
Printers: Print Capability

Print
Resource Management:Resource Management:

Printers: Management Capability
Enable, PrintedPageCount, 

AvailableTonerCartridge
Service Management:Service Management:

Web Services: Management 
Capability

NumberOfRequests, 
Start, Stop

References:
H. Kreger, A Little Wisdom about WSDM, Mar. 2005, 
http://www-128.ibm.com/developerworks/ 
webservices/library/ws-wisdom/
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SOD (ServiceSOD (Service--Oriented Development)Oriented Development)
Service Management (Management Applications)

Resources

ComputingComputingComputing

WSDM
Management Architecture

WSDMWSDM
Management ArchitectureManagement Architecture

Service Management Consists of Resources and 
Managers
Service Management Consists of Resources and Service Management Consists of Resources and 
ManagersManagers

SOC (ServiceSOC (Service--Oriented Computing)Oriented Computing)

WebWebWeb P2PP2PP2P GridGridGrid MobileMobileMobile
Peer ServicesPeer ServicesPeer Services Grid ServicesGrid ServicesGrid Services Mobile ServicesMobile ServicesMobile Services

SOA (ServiceSOA (Service--Oriented Architecture)Oriented Architecture)
Loosely Coupled ArchitectureLoosely Coupled ArchitectureLoosely Coupled Architecture

WSDLWSDLWSDLSOAPSOAPSOAP UDDIUDDIUDDI
Web ServicesWeb ServicesWeb Services

Integrated PlatformIntegrated PlatformIntegrated Platform

Manageable ResourcesManageable ResourcesManageable Resources

Manageability
Capabilities

ManageabilityManageability
CapabilitiesCapabilities

Resource
Models

ResourceResource
ModelsModels

Managers

Management
Infrastructure Services

ManagementManagement
Infrastructure ServicesInfrastructure Services

ManagersManagersManagers IT
Management

Process

ITIT
ManagementManagement

ProcessProcess
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SOD (ServiceSOD (Service--Oriented Development)Oriented Development)

SOC (ServiceSOC (Service--Oriented Computing)Oriented Computing)

WSDM
Management Architecture

WSDMWSDM
Management ArchitectureManagement Architecture

Leverage Web Service Foundation to  Enable 
Interoperability between Resources and Managers
Leverage Web Service Foundation to  Enable Leverage Web Service Foundation to  Enable 
Interoperability between Resources and ManagersInteroperability between Resources and Managers

Service Management (Management Applications)
Resources

Manageable ResourcesManageable ResourcesManageable Resources

Manageability
Capabilities

ManageabilityManageability
CapabilitiesCapabilities

Resource
Models

ResourceResource
ModelsModels

Managers

Management
Infrastructure Services

ManagementManagement
Infrastructure ServicesInfrastructure Services

ManagersManagersManagers IT
Management

Process

ITIT
ManagementManagement

ProcessProcess

CIM, SNMP, CIM, SNMP, 
etcetc

WSDM WSDM MOWSMOWS (Mgmt Of WS), (Mgmt Of WS), 
WSWS--CIM, etc.CIM, etc.

WSDM WSDM MUWSMUWS
(Mgmt Using WS)(Mgmt Using WS)

WSWS--Notification, WSNotification, WS--Resource Framework, Resource Framework, 
WSWS--Addressing, WSDL, SOAP, XMLAddressing, WSDL, SOAP, XML
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WSDM
Resources 

WSDMWSDM
Resources Resources 

Manageable Resources: Hardware/Software Resources Exposed 
as Web Services
Manageability Capabilities: A Set of Descriptions to Enable a 
Management Task
Resource Models: A Set of Information Models Defining the 
Manageability of Resources

Manageable Resources: Hardware/Software Resources Exposed Manageable Resources: Hardware/Software Resources Exposed 
as Web Servicesas Web Services
Manageability Capabilities: A Set of Descriptions to Enable a Manageability Capabilities: A Set of Descriptions to Enable a 
Management TaskManagement Task
Resource Models: A Set of Information Models Defining the Resource Models: A Set of Information Models Defining the 
Manageability of ResourcesManageability of Resources

Service Management (Management Applications)
Resources

Manageable ResourcesManageable ResourcesManageable Resources

Manageability
Capabilities

ManageabilityManageability
CapabilitiesCapabilities

Resource
Models

ResourceResource
ModelsModels

Managers

Management
Infrastructure Services

ManagementManagement
Infrastructure ServicesInfrastructure Services

ManagersManagersManagers IT
Management

Process

ITIT
ManagementManagement

ProcessProcess

Identity, Description,Identity, Description,
Manageability Characteristics, Manageability Characteristics, 

CorrelatableCorrelatable Properties Properties 
Metrics, Configuration,Metrics, Configuration,

State, Operational Status,State, Operational Status,
AdvertisementAdvertisement

DMTF CIM (Common Information Model),DMTF CIM (Common Information Model),
TMF (TMF (TeleManagementTeleManagement Forum),Forum),

IETF SNMP, OMA (Open Mobile Alliance)IETF SNMP, OMA (Open Mobile Alliance)
OBIX (Open Building Information OBIX (Open Building Information XchangeXchange),),

OBD (OnOBD (On--Board Diagnostic), etc.Board Diagnostic), etc.
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WSDM
Managers

WSDMWSDM
ManagersManagers

Managers are Web Services Applications
Leverage Web Services Technologies to Describe and 
Execute Management Processes 

Ex.: WS-BPEL
Reuse of Business Process Management Infrastructure

Managers are Web Services ApplicationsManagers are Web Services Applications
Leverage Web Services Technologies to Describe and Leverage Web Services Technologies to Describe and 
Execute Management Processes Execute Management Processes 

Ex.: WSEx.: WS--BPELBPEL
Reuse of Business Process Management InfrastructureReuse of Business Process Management Infrastructure

Service Management (Management Applications)
Resources

Manageable ResourcesManageable ResourcesManageable Resources

Manageability
Capabilities

ManageabilityManageability
CapabilitiesCapabilities

Resource
Models

ResourceResource
ModelsModels

Managers

Management
Infrastructure Services

ManagementManagement
Infrastructure ServicesInfrastructure Services

ManagersManagersManagers IT
Management

Process

ITIT
ManagementManagement

ProcessProcess

Metering Services, Metric and Event Metering Services, Metric and Event 
Mediators, Monitoring Services, Mediators, Monitoring Services, 

System Scanning Services, Policy System Scanning Services, Policy 
Enforcers, Policy Managers, etc.   Enforcers, Policy Managers, etc.   

Interface and Content for Interface and Content for 
Management ConsolesManagement Consoles

Change Management, Change Management, 
Configuration Management, Configuration Management, 
Release Management, etc.Release Management, etc.
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6. Challenges of 
SOC/SOA/SOD 

2. SOC (Service-Oriented Computing): 
Standard Platform Based on

Web Services and Related Technologies  

2. SOC (Service-Oriented Computing): 
Standard Platform Based on

Web Services and Related Technologies  

3. SOA (Service-Oriented Architecture): 
Loosely-Coupled Architecture and Development 

Technologies on SOC  

3. SOA (Service-Oriented Architecture): 
Loosely-Coupled Architecture and Development 

Technologies on SOC  

1. Where SOC/SOA Comes from1. Where SOC/SOA Comes from

6. Challenges of SOC/SOA/SOD 6. Challenges of SOC/SOA/SOD 
4. SOD (Service-oriented Development)4. SOD (Service-oriented Development)

Business ApplicationsBusiness Applications 5. Service Management5. Service Management
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Challenges of SOC/SOA/SOD
Needs of Research and Development

Challenges of SOC/SOA/SODChallenges of SOC/SOA/SOD
Needs of Research and DevelopmentNeeds of Research and Development

Need of SOD: Bridging Business Goals and IT   
Development of Total Methodology
Business Engineering

Analysis and Design of Business
Fusion of Communications and Software

Service Networking
Encapsulating Technologies Complexity

ESB 
Lightweight Web Services (SOC/SOA)

Emerging Services and Competitiveness
Value-Added Service Broker
Mobile and Embedded/Ubiquitous Services

Need of SOD: Bridging Business Goals and IT   Need of SOD: Bridging Business Goals and IT   
Development of Total MethodologyDevelopment of Total Methodology
Business EngineeringBusiness Engineering

Analysis and Design of BusinessAnalysis and Design of Business
Fusion of Communications and SoftwareFusion of Communications and Software

Service NetworkingService Networking
Encapsulating Technologies ComplexityEncapsulating Technologies Complexity

ESB ESB 
Lightweight Web Services (SOC/SOA)Lightweight Web Services (SOC/SOA)

Emerging Services and CompetitivenessEmerging Services and Competitiveness
ValueValue--Added Service BrokerAdded Service Broker
Mobile and Embedded/Ubiquitous ServicesMobile and Embedded/Ubiquitous Services
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Challenges of SOC/SOA/SOD
Diversifying Software Business Models

Challenges of SOC/SOA/SODChallenges of SOC/SOA/SOD
Diversifying Software Business ModelsDiversifying Software Business Models

3 Models of Software Businesses
2 Faces of Software: Products and Services
From Products to Services: SI, Solution Businesses

3 Models of Software Businesses3 Models of Software Businesses
2 Faces of Software: Products and Services2 Faces of Software: Products and Services
From Products to Services: SI, Solution BusinessesFrom Products to Services: SI, Solution Businesses

ProgramsPrograms

Business
Applications

Business
Applications

Application
Systems

Enterprise

Network
(B2B, B2C)

Development Package

Application Packages
(Ex.： Sales Mgmt)

Application Packages
(Ex.： Sales Mgmt)

Enterprise Packages
(Ex.：ERP)

Enterprise Packages
(Ex.：ERP)

Services
Web Services,

ASP(xSP),
BPO, iDC
[Rental/
Lease]

Services
Web Services,

ASP(xSP),
BPO, iDC
[Rental/
Lease]

Service provision

Functions

B2B Packages
(Ex.： SCM)

B2B Packages
(Ex.： SCM)

Enterprise
Applications
Enterprise

Applications

Current Portfolio Future PortfolioFuture Portfolio

Work Effort Functionality Usage/Effects
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Challenges of SOC/SOA/SOD
Communities, Conferences, Standardizing Bodies

Challenges of SOC/SOA/SODChallenges of SOC/SOA/SOD
Communities, Conferences, Standardizing BodiesCommunities, Conferences, Standardizing Bodies
2 Standardizing Bodies

W3C (Platform-Oriented?), OASIS (Application-Oriented?)
Research Communities

Web Services: Software Engineering, Object-Oriented 
Semantic Web: Data Modeling, AI

Conference on Web Services
General Conferences

ACM OOPSLA (Object-Oriented), ICSE (Software 
Engineering), APSEC (Software Engineering), WWW , XML

Specialized Conferences 
ICWS(3rd IEEE Int’l Conf. on Web Services) [Jul. 2005, 
Orlando, USA], http://conferences.computer.org/icws/2005/
ICSOC (3rd ACM Int’l Conf. on Service-Oriented Computing, 
[Dec. 2005, Amsterdam, The Netherlands], 
http://www.icsoc.org/ 

2 Standardizing Bodies2 Standardizing Bodies
W3C (PlatformW3C (Platform--Oriented?), OASIS (ApplicationOriented?), OASIS (Application--Oriented?)Oriented?)

Research CommunitiesResearch Communities
Web Services: Software Engineering, ObjectWeb Services: Software Engineering, Object--Oriented Oriented 
Semantic Web: Data Modeling, AISemantic Web: Data Modeling, AI

Conference on Web ServicesConference on Web Services
General ConferencesGeneral Conferences

ACM OOPSLA (ObjectACM OOPSLA (Object--Oriented), ICSE (Software Oriented), ICSE (Software 
Engineering), APSEC (Software Engineering), WWW , XMLEngineering), APSEC (Software Engineering), WWW , XML

Specialized Conferences Specialized Conferences 
ICWS(3ICWS(3rdrd IEEE IntIEEE Int’’l Conf. on Web Services) [Jul. 2005, l Conf. on Web Services) [Jul. 2005, 
Orlando, USA], http://conferences.computer.org/icws/2005/Orlando, USA], http://conferences.computer.org/icws/2005/
ICSOC (3ICSOC (3rdrd ACM IntACM Int’’l Conf. on Servicel Conf. on Service--Oriented Computing, Oriented Computing, 
[Dec. 2005, Amsterdam, The Netherlands], [Dec. 2005, Amsterdam, The Netherlands], 
http://http://www.icsoc.orgwww.icsoc.org/ / 
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SummarySummarySummary

Where SOC/SOA Comes from: Integration is the Key
From Distributed Object Computing/Components to Services

SOC: Web Services with XML-Based Standard Interface
WSDL, SOAP, (UDDI)

SOA: Loosely Coupled Dynamic Architecture on the 
SOC

Publish/Subscribe Architecture
SOD Align IT with Business the SOC/SOA 

BPML (WS-BPEL, etc.): Mapping Business to SOC/SOA
Service Management

Emerging Standard WSDM to Unify the Resource Management 
over the Web

Many Opportunities and Challenges

Where SOC/SOA Comes from: Integration is the KeyWhere SOC/SOA Comes from: Integration is the Key
From Distributed Object Computing/Components to ServicesFrom Distributed Object Computing/Components to Services

SOC: Web Services with XMLSOC: Web Services with XML--Based Standard InterfaceBased Standard Interface
WSDL, SOAP, (UDDI)WSDL, SOAP, (UDDI)

SOA: Loosely Coupled Dynamic Architecture on the SOA: Loosely Coupled Dynamic Architecture on the 
SOCSOC

Publish/Subscribe ArchitecturePublish/Subscribe Architecture
SOD Align IT with Business the SOC/SOA SOD Align IT with Business the SOC/SOA 

BPML (WSBPML (WS--BPEL, etc.): Mapping Business to SOC/SOABPEL, etc.): Mapping Business to SOC/SOA
Service ManagementService Management

Emerging Standard WSDM to Unify the Resource Management Emerging Standard WSDM to Unify the Resource Management 
over the Webover the Web

Many Opportunities and ChallengesMany Opportunities and Challenges
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