APNOMS 2005, lutorial

Introdu
Service-Oriented Computing,

Service-OrienteasArchitecture, and
Service Management

= ‘_;:;:-_ = :____: —Nf‘fl!.slﬂ llmvér”s == ——— == -
- mikio.agyama@rif / CO ﬂ‘____ |
— _hrr,,)J/www piseci s ———— — —

e ———— Jr = -

We are NISE: Network Information ard So F%w-'a&FaFE?ﬁg}FféeFan;“ _
Se0. 24, 2005
Oxinawsz, Jagar




Architecture of the Topics
(House of Service Engineering)

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

Business Applications || 5. Service Management

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

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

1. Where SOC/SOA Comes from
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Where SOC/SOA Come from
Challenges of Enterprise Systems

% Widening the Gap Between IT and Businesses
¢ Increasing IT Spending and Unclear ROI (Return On Investment)

# |Lack of Total Optimization
¢ Many Packages for Partial Optimization and Increasing Comlexity

@« Lack of Agility to Change
¢ Change of Business Model/Process, Creating New Business
¢ Change of Technology: Platform and Engineering
¢ Extending Channels: PC Client, Web, B2B, Mobile

Business Space  Change of Business

Lack of Agility
rechnalog) Sap X j
[Technology Ales T Systems _ to Change

Planning
(Computing Space)

Enginger i Manufa@;ring Lack of

5 il j |
Extending Channels % (Stg?/‘éalgitges)
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Where SOC/SOA Come from
Emerging Embedded/Ubiquitous & Network

Networked from Embedded/Ubiquitous to Enterprise
Connected Everywhere
Two Faces of Software: (Mobile Phones with e-Wallet)

3'd Wave of Software Evolution or Crisis?
Huge Demands to Embedded/Ubiguiteus, Software
Moest Embedded Developers are!NOIF Softweare Engiineering Profes;§|eﬂals

Huge Opportunitiesiand UnlimitEdNRISks)
o Web [Enterprise, Public] Serwces

Ublqmtous Embedded, Moblle Serwces

nmnm

ammn

IIIIIIIIIIIIIIIIIIIIIII
= I =

W A% bW

Down Sizing PC Era(’80~'90)

Mainframe Era” [0.1B Units/Year]
('60~"70)[10K Units/Year]
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Where SOC/SOA Come from
Challenges of Networked Enterprise Software

% 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-te-End within/across Different Organizations with Different
Platforms and Architectures

¥integration Nightmare of Spaghetti Systems
¢ Interoperability/Collaboration
Y Program Interface: OS, Languages, Middleware
¥ Semantics of Data: Ontology (Vocabulary, Relationship),
Dala Structure, Languages, Encoding

6 All Rights Reserved, Copyright Mikio Aoyama, 2005



Where SOC/SOA Come from
Vision of SOC and SOA

# Business/Society-Service-Computing Model
¢ Platform Independence: Productivity, Interoperability/Channels
¢ Business-Model Independence: Reuse, Agility

: > Architecture
Domain :
‘/ usiness/Social Space Business System

Abstractiony web H P2P || Grid | Mobile | Ubiquitous

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

All Rights Reserved, Copyright Mikio Aoyama, 2005



Where SOC/SOA Come from
Old Wine in New Bottles?

& SOC/SOA Are NOT New?: Any Essential Change
¢ Any Essential Difference from CORBA?
d “No More” Same Taste of Wine... CORBA. COM/

=0Only Concept Advocated? Distributed Object
Environment

Interoperability,
Platform
Independence, ...

SOC/Web Services
Interoperability,
Platform
Independence, ...

SOA

Web Services
CORBA

Py

"W‘»M

E-A
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Where SOC/SOA Come from
Lessons from DOES’ Mistakes

DOE, EAI/MOM
& Targeted, but Unable to Realize
¢ True Interoperability, Platform Independence

Multiple Standards j> SOC (Service-Oriented

(CORBA, COM) Computing): Unified
Computing Platform

= New Environmental Changes EVO'%?Q;&‘; SOC

¢ Web, Business Integration, Basis for SOA

On-Demand Business

Architectural Miss- SOA (Service-Oriented

J} match between J> Architecture): New
Client/Server and Architecture for Web/

Web Loosely Coupled Computing

DOE: Distributed Object Environment
EAIl. Enterprise Application Integration, MOM: Message-Oriented Middleware

CORBA Common Object Request Broker Architecture, COM: Component Object Model
All Rights Reserved, Copyright Mikio Aoyama, 2005




Where SOC/SOA Come from
From Object/Component to Web Services

%3 Driving Forces: Component, ASP, e-Business

Service=Encapsulation of Components
~ Service Provision ®Q. _A_p_p_IiE:;t_ic;p_ """ \
" AsP Service Web Service W\ E([S)ICI\EIC
(Application Requester Services Service | eMP),
Service & Service Provider |- Eal/
\' Provider) y- é/ Broker N co) ©9) - B2BI |
T A .
. Computing Component-Based System :
' Pplatform [ Component Component } :
A :
| ﬁ J [ Architecture L |
! @bje@ i Integration (Middleware) ) :

- s - e o e o o T S S S S S S B B B B S S B B B B e e e . _— - . . . . .



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

Now
""" i's't'"c';'éﬁéir'ét'fa'ri""'"'"éﬁ'd"é'éﬁé}'éfu'aﬁ'"§5"é'r'd't'§éﬁé}'§fu'6}i"'§ : 4MGeneration
(Stand Alone) (Cllent/Server) (Internet) (Web Services)
(1991)M)(1993) lb '
mt\ :
i [ vBx ][ ocx } ActiveX | [Actlvex} UPnp Service)
i [OLEL.0 || OLE2.0 || ActiveX [ WindowsDNA |ii [ .NET

COM || COM| DCOM || COM+ : : | Framework

E Windows = \Wi HEYY e
qServer | WindowsNT4.0 Windows2000 ‘YML-Based )

: i: | CORBA3.0 |::| SOAP
i CORBA1.0(91 | CORBA2.0(96) | i ¥ :
s‘ (CEDI | CORBA |ii| \wepL.

i IOP i: | Component |::
IW :fg Model  \ UDDL.../;

'JavaBeans || EJB(Enterprise e-§E§ak
~JavaBeans) Jini
Framework '

(ex San Francisco)
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Where SOC/SOA Come from
A Common Ground: Business/Social Ratianale

A Common Ground Integration and
_ Infrastructure
¢ IBM, Microsoft, Sun, Oracle;'... will be key:

L. Gerstner
(Ex-CEOQ, IBM)
at e-business

Conference

Expo., Dec.

000

12 All Rights Reserved, Copyright Mikio Aoyama, 2005



2. SO
A Common

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

7




SOC: A Common Platform
Services and Web Services

& 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]

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

i All Rights Reserved, Copyright Mikio Aoyama, 2005



SOC: A Common Platform
Services and Web Services

& Definition of Web Services [D. Booth, et al., W3C Web
Services Architecture, W3C Working Group Note 11 February
2004, http://Iwww.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 HT TP with an XML serialization in
conjunction with, other Web-related standards.

15 All Rights Reserved, Copyright Mikio Aoyama, 2005



SOC: A Common Platform

Web Services and Related Technologies

#Web Services are Core SOC Technology

on Web Services and Related Technologies

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

SOC: Web Services and Related Technologies

Infrastructure Services

Service Descriptions & Compositions Publish &

Semantics

Service Messaging (Binding)

Security
&
Policies

XML

16
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¢ Distributed Object Environment (CORBA/DCOM):

SOC: A Common Platform
Web 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]

Interoperability among Client/Server Computers inside

Firewall [Binary Protocol]

Service
Requester

Web
Browser
(People)

b

Web Service

!
{
!
!
!
!
!
!

7y

‘ Fire \
Wall

17

e e e "

(SOAP/HTTP)

\ 4

Web Server

7

with SOAP

Processor

_____ ->

Conventional
Web Server

Aemalres

GUI

Client

CORB ORB (Object
DCO Request Broker)

| —

S992IAI9S/Suoledl|ddy

Service
Provider

<>
Data
Bases
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SOC: A Common Platform
Web 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

4 SOAP {(Simple-Chjeet-Aceess-Rretecob/ XMLP (XML Protocol)

ervice
Directory
UDDI

: Service : Service :
Service Messaging Service
Requester (F)Srtsz% 1 SOAP [ . Proxy ‘I provider
7

(Skeleton)
fo e Web 5
E{ﬁard Interfacej EStandard Inte@
(Contract): WSDL Contract): WSDL

A Y

18 All Rig'hts Reserved, Copyright Mikio Aoyama, 2005




SOC: A Common Platform
Web Services and Related Technologies

% Major Technology Elements of Web Services

~~ WS-Coordination )/ WSDL, WS-BPEL

WS-Atomic Transaction WS-Addressing
WS-Resource Properties WS-Resource Properties

\__ WS-Service Group \WS-Se/rvice Group

SOC: Web Services anc\ ted Technologies
Infrastructure Services| Security

Service Descriptions & Compogitions P;Irggi?if; &
,_Service Messaging (Binding) %\ PO/IICIeS
| S XML | N/
" SOAP [ XML XML ) uDDl,

HTTP/SMTP Schema, XML ebXML-Registry || WS-Security
WS-Routing Namespace, Ontology WS-Policy
\WS-Referral /\ etc. - /\_ (DAML+OWL)

All Rights Reserved, Copyright Mikio Aoyama, 2005
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SOC: A Common Platform
Web Services and_ReIated Technologies

& Service Messaging (Binding)
¢ Message Format Binding Services

@ Service Description and Compositions

¢ Description of Web Services Interface and Composition
ofi Web Services for Business Applications

= |nfrastructure 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

All Rights Reserved, Copyright Mikio Aoyama, 2005



SOC: A Common Platform
Web Services Platform Reaching a Maturity

#Web Services Platform: 3 Core Technologies

¢ Description & Composition, Publish & Semantics, Messaging
(Binding)

@ Current Focal Point: Business Process Integration

w3c/0AIs wa|. Description & Compasition
Architectyre ' Reference Architecture | ¥ Business
= Usage [ Coordination : Ontolo
Composi-|Scenarios  WS.BPEL }BPSS : ,----_----g}/---
tion [ Service JL—— | §| —_Directory )
. . Description = ebXMLPEPXML Registry |,
Def|n|t|0n \} ____________ \_/V_Si_lj_l— _________ _l_.:.y UDDI :
y2 E l
: SOAP E :WS - |
Messaging il emantiCs
N : : X‘ML i J:’XML Schema|
—WessatHaeHteS AR eEHHAEE I
| S | m— e e —— | |
Transportation | HTTP/SMTP B _,'W I\i(l_\/l_Lﬂ?ri\?sEa_c_e/:

21 All Rights Reserved, Copyright Mikio Aoyama, 2005



Orchestration/

Choreography <

Interactions

f

Registry }[
Security <
.
Management {
Description {

Inter-mediatory
Encapsulation

Messaging & Its
Reliability

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

WS-CDL eb XML

BPSS OASIS

BTP

WS-BPEL || WS-Coordination

WS-Transaction

WS-CAF

UDDI

ebXML RR

XKMS || XRML [ XML Encryption || XML Signature

SAML

WS-Secure Conversation|| WS-Federation

WS-Authorization

WS-Policy WS-Trust WS-Privacy
WS-Security
WSDM WSMF
WS-Inspection WSDL 2.0
WS-Addressing WS-Referral WS-License
DIME BXXP ebXML TRP

SOAP v1.2 SOAP w/Attachment

WS-ReliableMessaging

All Rights Reserved, Copyright Mikio Aoyama, 2005




SOC: A Common Platform
Some Notable Standa_rds: Evolution and Status

Technology Description Developers Standardization
SOAP/ Light-weight Developmentor, | W3C: V1.1 (Apr. 2000), V1.2
XMLP messaging protocol | Microsoft, et al. | WD (Jul. 2001)
WSDL Interface definition | IBM, Microsoft |W3C: V1.1 (Mar. 2001),
language for Web (Sep. 2000) V1.2 (WD, Jun. 2003),
SEIVICES V. 2.0 (WD, May 2005)
UDDI APIs for Service BEA, IBM, UDDI Initiative (Ariba, IBM,
directory Microsoft, (Jul. | Microsoft, et al.), V1(Sep.
2002) 2000), V2(Jun. 2001),
Service-in (May 2001),
OASIS V3 (Feb. 2005)
WS-BPEL Language for IBM, Microsoft | V1.0 (Aug. 2002), V1.1 (May
(BPEL4WS) | describing service | (Aug. 2002) 2003), Submitted to OASIS
composition TC,V2.0 (WD, May 2005)
WSDM APls for managing | BEA, Fujitsu, OASIS V1.0 (Mar. 2005)
systems and Web HP, Hitachi,
services IBM, SAP, et al.

23
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SOC: A Common Platform
Some Notable Standards: Specifications

Technology

Organization

Reference URL

XML

W3C XML Specification

http://www.w3.org/XML/

XML Schema | W3C XML Schema http://lwww.w3.org/XML/Schema
SOAP/XMLP | W3C XML Protocol Working | WG Webpage with Specifications:
Group http://www.w3.0rg/2000/xp/Group/
WSDL Web Services Description WG Webpage with Specifications:
Working Group http://lwww.w3.0rg/2002/ws/desc/
UDDI OASIS UDDI Specification UDDI V 3.0 Specification:
Technical Committee http://uddi.org/pubs/uddi_v3.htm
WS-BPEL OASIS Web Services TC Webpage: http://www.oasis-
(BPEL4WS) |Business Process Execution | open.org/committees/tc_home.php?
Language (WSBPEL) TC wg_abbrev=wshpel
WSDM OASIS Web Services TC Webpage with Specifications:

Distributed Management
(WSDM) TC

http://www.oasis-open.org/
committees/tc_home.php?wg_abbr
ev=wsdm

24
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SOC: A Common Platform
SOAP: Cormunication 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

Web Service Web Service
(SOAP Sender) SOAP Intermediate (SOAP Receiver)
Message Viessane Web
Objects, Objec?sj Services| |ntermediate | SOAP
SdAP | (Router) Web IProcessor
HTTP Services
Message { (Router) Message
Generator Objects

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

http://www.w3.0rg/TR/soapl2-part0O/
25 All Rights Reserved, Copyright Mikio Aoyama, 2005



SOC: A Common Platform
SOAP: Proto_col Data Format

Obiect Callee
= SOAP Protocol Data Format | givses || endpoint nterface/
¢ Extensible Envelop Based on XML D Identifiers

= SOAP Elements
¢ SOAP Message = Protocol

[ POST/objectURI HTTP/1.
Content-Type: text/xml

Binding Header + SOAP Envelop _ SOAPMethodName:
¢ Protocol Binding Header: <Envelope>
Specifying the Transport Protocol <Header>
¢ SOAP Envelope= SOAP Header + .
SOAP Body @ Header Block N
4 SOAP Header: Control </Header>
Information on the SOAP Body, <Body>
e.g. Routing, Security, ... Body Element 1

Y% Extensions for Content-Based
4 SOAP Body: Message Body to  the j> Body element M
SOAP Receiver </Body>

26 All Rights Reserved, Copyright Mikio Aoyama, 2005




SOC: A Common Platform
SOAP: 2 Me_ssaging Models

&2 Messaging Models of SOAP

¢ Remote Procedure Call (RPC): Synchronous Messaging
¢ Documented Attachment: Asynchronous Messaging

PRC Model Document Attachment Model
Service Provider Purchase | Service Provider
Request Order _ Business
Service > Service Service Process
Requester [* (Applications) | | | Requester e N
Response |
Shipping —
TDatabasesﬁ Order |/ /
Service \ ’L
Requester FDatabasesi

27 All Rights Reserved, Copyright Mikio Aoyama, 2005
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SOC: A Common Platform

WSDL: Interface Model

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

<description>

Types (Use of XMLSchem

a to Define Message Types)

.

endpoint (URL)

% SOAP/HTTP.
MIME/SMTP

\

ndingOpeation

N
(o]

interface

Parameters

. =%
interface | operation Imput(message) 11l | fault
output(message)| A
= —— . —=
binding bindingOperation | | bindingFault | ‘
I . ‘\! II
service endpoint T ‘
operation Input message
(method getPrice price
Parameters
Bindin '
-0 \g_ — nput. Provider
Transport — outpul _ PHOEUT
(’\ Protocols output message
| getPriceResponse £e|ement]

pricﬁ
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SOC: A Common Platform
WSDL.: Interface Syntax

<?xml version="1.0" encoding="utf-8" ?>
<description
xmlns="http://www.w3.0rg/2005/08/wsdl* ... >

Cinterface name="retrieveDetailsinterface’> _ __J_Interface Defin itionﬁj
I <operation name="retrieve* pattern="http://www.w3.0rg/2005/08/wsdl/in-out"> ...
I </interface>

l
r<binding—r'1ame:"reserv'é'tionSOAPBind—i'ng" - —— ———
interface="tns:reservationinterface“ > glndlng Deflnltlonﬂj
l
l

|

..

' </binding>

I"<service name="reservationService" I
I a ] } . A L] o O " ..

I Interface="tns:reservationinterface"> }Serwce DeflnltlonJ
|

: |
|

I

|

<endpoint name="reservationEndpoint"
binding="tns:reservationSOAPBinding" |
address ="http://greath.example.com/2004/reservation" /> '
</service>
</description>

Rezgerences: Web Services Description Language (WSDL) VerS|ongﬁ%ﬁggegér\lfeg’r@oebmﬁgmﬁg%b%r)noa?.zo%
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I
N

SOC: A Common Platform

WSDL: Usage Model at Desi

% Design Time

gn Time

¢ WSDL Description is Used for Generating Service Proxies

d Describe Services:
¥ Functionality (What) in <interface>

Yinteraction (Binding) in <binding>: Ex.: SOAP binding

¥ Location of Provision (Endpoint) in <endpoint>

| Inddef)enldent otf Izlatforms PP — }‘iApaChe AxiS_| Java
and Implementation escription i Java2WSDL || Program
Programming Languages _—————— B " |
Apache AXIS |
WSDL Tool .
B | WSDL Tool (Generaton) (=0 el
“Specific to Platforms arV |
Implementation Programming Languages 1
Service Slfrr(\)’)'g/e ............ Messaging ..., SPerrc\)/)l((;e Service
Requester (Stub) PR f/\CL)eﬁP S— (Skeleton) Provider

All Rights Reserved, Copyright Mikio Aoyama, 2005



SOC: A Common Platform
WSDL.: Usage_ModeI 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.w3.0rg/Submission/ws-addressing/

Service

" WSDL Descriptﬁ
i Provider

- Service I rwimee=ns | Service
~ Service Messaging | —
- Requester Fsrt%)(b% SOAP Proxy Descri;;tion

- >~ \Wep | (Skeleton)

31 All Rights Reserved, Copyright Mikio Aoyama, 2005



SOC: A Common Platform
UDDI: 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,
g Oct. 2002: NTT Communications for Asia-Pacific

& Standardization: OASIS UDDI Spec TC
d Feb. 2005: V. 3.0 Approved as OASIS Standard
Whttps//uddi.erg/pubs/uddi_va.htm

< Status of UDDI: Not Widely Accepted Yet

Find [ T — } Publish |
Service
Bind "L Provider }

OASIS Organization for the Advancement of Structured Information Standards
All Rights Reserved, Copyright Mikio Aoyama, 2005
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SOC: A Common Platform
UDDI: Directory Structure (v. 3.0)

=3 Layers of Hierarchical Structure

publisherAssertion
(Association between

businessEntity

businessKey(UUID), authorizedName 2 businessEntities)
(Business Name), description, etc. _
businessServices (List of businessService) tModel (Technical Model)

tModelKey

Name (Name of tModel)
authorizedName (Name of
Register), description,
+.overviewDoc (Reference to

categoryBag (Business Domain, Service
Domain, Geographical Locations)

- businessService

businessKey, serviceKey(UUID), name || Detailed Doc.: WSDL)
(Service Name), description, etc. -
bindingTemplate || categoryBug

categoryBug (Same as BusinessEntity) , WSDL Description

bindingTemplate (Deployed Info.) iModellnsiancelnfo
businessKey, serviceKey, etc.
per || accessPoint (End Point (URL)) tModelKey
End- _ description,
Point tModellnstanceDetalls 1T * instanceDetails

33 UUID: Universal Unique ID All Rights Reserved, Copyright Mikio Aoyama, 2005



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

& Xmethods(www.xmethods.com)
= Bindingpoint(www.bindingpoint.com)
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SOC: A Common Platform
On-Demand 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/]
4 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
¢ IBIM: On Demand Operating Environment
W hittp: lwww-308.1bm.com/software/info/ openenvironment/
¢ Microsoft: DSI (Dynamic Systems Initiative)
Ywww.microsoeft.com/windowsserversystem/dsi/default.mspx
¢ CISCO: AON (Application-Oriented Networking)

W hittp:/fwww.cisco.com/en/US/product 1S/pSBA55/index. ntm|
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3. SOALN
A Loosely Couwl 2d

Architecture: -

)

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




SOA
SOC and SOA

% SOA: Loosely Coupled Architecture Based on the SOC

Abstractiony web H P2P || Grid || Mobile H Ubiquitous

¢ Mapping between Business/Social and Computing Spaces
¢ Encapsulating “Complexity” of the SOC Platform

: > Architecture
Doman:/ Business System

usiness/Social Space

‘ uthorlzatlo \

Q Service Space

Source: M. Aoyama, et al., Web Services Engineering: Promises and Challenges,
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SOA
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
pusiness 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
pusiness process regardless of the operating systems or
programming languages underlying those applications.

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

< An important goal of an SOA is to help align IT
capabilities with business goals.
IDC Survey of 204 IT Executive

Top Priority of IT for Business Competitiveness
Adopting Applications to Business [36%)]

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

Source: E. Newcomer and G. Lomow, Understanding SOA with Web Services,
Addison Wesley, 2005.
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SOA
OASIS SOA Reﬁence Model (Draft)

@ SOA Has no AGREED Common Definition yet

<= An Reference Model of SOA is under Discussion at OASIS
SOA Reference Model TC

Interaction Model
+data aspects |€

Discoverability

+ behavior aspects MR VEVEUENII
Service Description
+aspect of service |, Service
description Is described —
+ semantics implied by act upon
................. AN,
Service Acts Upon:
Service Policy |e . requirements |
. capabilities
describes T‘

Source: D. Nickull, An Introduction to the OASIS Reference Model for Service-Oriented
Architecture (SOA), Aug. 2005,

http://www.oasis-open. org/commlttees/tc home. php7wgﬁeabbrev =soa-rm.
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SOA
Essenials of SOA

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

% |Loosely Coupled Architecture
¢ From Client/Server to Publish/Subscribe Architecture
¢ Find Services at Run-Time instead of Design-Time:
Y Contents/Semantic-Based Lookup
¢ From Component-Ownership to Component-Usage
Y Component-Based: Dynamic Binding at Run-Time
Y Service-Based: Dynamic Finding-and-Binding at Run-Time
= Platform of SOA

¢ Platform Independent, but Web Services are at the Center Place

2l All Rights Reserved, Copyright Mikio Aoyama, 2005



SOA
Publish/Su bscribei:’u b/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.

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
PublishlSubscribﬂrchitecture: 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

d Static

¢ Ex.: Tibco Rendezvous http://www.tibco.com/software/
enterprise_backbone/rendezvous.|sp

#Content-Based Publish/Subscribe
¢ Information is Delivered Based on the Contents
¢ More Elexible and Dynamic than Topic-Based
¢ Ex.: SIENA: http://serl.cs.colorado.edu/~alw/doc/papers/
g Gryphon: http://www.research.ibm.com/
distributedmessaging/gryphon.htmi
= Type-Based
¢ Classification of Content by Type
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SOA
Implication of Publish/Subscribe Architecture

< 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

Producer

Consumer Tt
20 W =t o PN
& Am% \
5 () DG L) et
. f“) <% ' ¢
o
Find Service Registry Publish
| | (UDDI) Servi
Service St
Requester Bind Provider
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SOA
Triangle Broker Architecture on SOA

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

< Analogy to Human Society

Implementation of
Services (Components)

UDDI Server

' Publish "\vSp| Interface
(a)Find ‘UDDI Regls@ (Reglstry)L Description }
(b)Get (2)Find | (3)Get .-vRouting  Deployment

ervicel Service Prowder

(DRequest | =="""""=| (4)Request (5)Invoke(
] < 140] 4 Web

Service |(8)Response (7)Respon:5e Server [(6)Reply
Requester for

(c)Request | SOAP <(d)lnvoke

(f)Response (e)Reply
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SOA
Semantic-Based 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

" DOE

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

L —

Client =

==

RPC

—+ Server /

N/

Service-Based

46

- Attribute-Based Lookup with Rich
Metadata

- XML-Namespace

- Service Broker

rint to A Color Printer with
solution of 600dp!

—Service Bikfu

ReaDlJester Directory + MW

\

~

/
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SOA
From 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

< |mplication of Change
¢ Change of Software Business Model
¢ Different Risks: Information Security
' Dynamic Find and Bind |

l AY -
r : '
Use Serfiee : Y Service
St i
|
|
|

(Client or Server) Requestet Rﬂeque Provider
Component |Component|| | (Client or Responsg!|  Service
Platform SENED) I"N“‘T'\'l (Component)j |

| Component Ownership ] | Use of Service (Results) |
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SOA
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)
WE Leymann (IBM), Jump Onto the Bus, ICSOC (Int'l Conf. on SOC) 2003.

SOA Bus

«— Application A

WS-BPEL |} «» Application B

WS-Policy |) e Application C
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SOA
SOA Platform: WSN (Web Service Network)

% Telephone Network Model: Business Dial-tone
¢ Public Web Service Network: Network Operator
WEX.: Grand Central Communications (May 2001~)
¢ Private Web Service Network: Providing Software
WEx.: Blue Titan Software
< |nfrastructure Services of WSN

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

Private Web Service Network Public Web Service Network
A Corp.

ServiceNetwork

Sl1a1sanhay 991A18S

sl1a1sanbay ao1A18S

Service
Provider
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¢ 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 ﬁ/letadata Repository

3

SOA
SOA Platform: ESBEnterprise Service Bus)

& ESB (Enterprise Service Bus)

ESB

—

Service SPerr(\)/)i(ce
Requester (Stub)s

Service Ssrr(\)/)i(ce
Requester (Stub%

<

Service
Proxy
(Skeleton)

Regfoerence: D. A. Chappell, Enterprise Service Bus, O’'Reilly, 2

Service
Proxy

: (Skeleton)

Service

Proxy |/

(Stub)

Service
Proxy
(Stub)

Service
Proxy

N

Including Wrapped
Applications of ERP,
CRM, etc.

/

=

(Stub)

Slfrr(\)/i(;/e Service
(Skeleton) Provider

Service

Proxy Legacy
(Skeleton) |APPlications

Service Other

Proxy Integration
(Skeleton) Brokers

004. _ -
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4, SOD (Servic
Developm

4. SOD (Service-Oriented Development)

Business Applications 5. Service Management




SOD
Framework 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

EA (Enterprise | ( EAI (Enterprise }

Architecture) JSOD (Service-Oriented Development) L ﬁ\?gglyircaﬁioonr;

Development Process and Methodology

BPM (Business Process Management)
BPML (Business Process Modeling Language)

Y

N

SOA (Service-Oriented Architecture)
Loosely Coupled Architecture Integrated Platform

-
\_

SOC (Service-Oriented Computing)
SOAP || WSDL || UDDI

Web Services Peer Services Grid Services Mobile Services

Computing | Web P2P Grid Mobile
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SOD

Essenlals of SOD

< A Total Development Framework is Necessary

¢ Conventional Development Technologies Provide Only

Partial and Fragmental Solutions

I = — — — — — — - R =~ — — — — — — Bl = — — — — — — — 1
l Analysis | Design | Implementation |
o Businesg Application and Manag{ament )
. I |
: Business Process Modeling | |
— i ! <
! SOA (Ségrwce -Oriented Archltec}ure) ;
| Enterprise Architecture '
| ' )
; SOC (S'|erV|ce Oriented Comput||ng) |
I
: Object-Oriented Analysis and Design I :
|
Referendes- - —-—---—---——-- - == — - - e - i

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,

httsg://www-128.ibm.com/developerworks/webservices/librA”\P//ws-soadll
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SOD
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
Process Process Process
Modeling [Plan] | | Execution [Do] | | Monitoring [Check] Process
\ Process Process Szl
Process Model}—’ Execution «——| Execution and
Engine Monitor Reengineering
T [Action]

BAM (Business Activity Monitoring)

v
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SOD
Service 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

Y 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
Y Migration of Legacy Process and Systems

55 All Rights Reserved, Copyright Mikio Aoyama, 2005



SOD
BPML: Language Concepts

«BPML (Business Process Modeling Language)

<2 Models of BPML
d Orchestration: Inside an Organization
WEx.: WS-BPEL (Web Services Business Pro

Langurl_y)
¢ Choreography: Across Organizations

WEX.: WS-CDL (Web Services Choreography Description
Language)
% Language Mechanisms: Scope etc. [WS-BPEL]

¢ Abstract/Executable Process [ orchestration | [ Choreography |
¢ Public/Private Process

d Atomic/Complex Activity.

= Needs of New Mechanisms SOAP
d' Dynamic Participation
Y P SOAy

5SS Execution

(D
(),

WS-BPEL | WS-CDL | (WS-BPEL

SOAP

L\ _____SOAP A g
Web Service Web Service
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SOD

BPML: Languages and Standardization

& Status: Multiple Candidates
d WS-BPEL is Gaining Momentum
¢ WS-BPEL and WS-CDL are Complimentary, but ...

BPML

Developer

Standardization

WS-BPEL (Web Services
BPEL)[OASIS] = BPEL(4WS)
(Business Process Execution
Language for Web Services)

IBM, Microsoft, BEA

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

WS-CDL (Web Services
Choreography Description
Language)

BEA, SAP, Sun,
Intalio

W3C, V 1.0 WD (Mar. 2004)

BPML (Business Process
Modeling Language)

BPMI (Business
Process Modeling
Initiative) .org

V1.0 (Jun. 2002)

BPSS (Business Process
Schema Specification)

eb XML

Submitted to OASIS
OASIS V.1.1 (May 2001)

57
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SOD
WS-BPEL: Language Mechanisms

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

# Language Mechanisms
¢ Compliant to XML/ XML Schema/WSDL
g 2 lLevels 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”

References:

N. Mukhi, Reference Guide for Creating BPEL4AWS Documents, Nov. 2002,
http://lwww-128.ibm.com/developerworks/webservices/library/ws-bpws4jed/index.html
M. J. Duftler, et al., Business Process with BPEL4AWS: Learning BPEL4WS, Part 5,
Mar. 2003, http://www-128.ibm.com/developerworks/webservices/library/ws-bpelcol5/.
K. Mantell, From UML to BPEL, Sep. 2003,

httsp://WWW-128.ibm.com/developerworks/webservices/libr \R//ws -uml2bpel/
8 All Rights Reserved, Copyrlght Mikio Aoyama, 2005



SOD
An Example of WS-BPEL: BPEL Model

& |Loan Assessment Process
¢ Internal Web Service: riskAssesor for amount < 1,000,000
¢ External Web Service: loanApprover for amount 2 1,000,000

receive;

flow: Concurrent <process> 3‘,/( Accepting
& Synchronized \(<flows f InvoPcattlon
Execution of Amount <| <receive>| Amount > Rrom artners
Sfar\léfit,lftred 1,000,000 \1(’000’000 1| loalApprover
- y /Yen &l Il Loan Approver
RiskAssessor e :@ok@ - (Web Service by
Loan Assessor igh’ - Financial

(Risk Assessment k& | Institution)
U1
N ——
Invoking

Web Service)

|

' | Web Services
)} | Provided by
—————————————————————————————————————— \___ Partners ~
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SOD
An Example of WS-BPEL: BPEL Program (Part)

<process name="loanApprovalProcess" ...>

<flow>
<receive name="receivel" partner="customer"
portType="apns:loanApprover" operation="approve" variable="request* createlnstance="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>
60p All Rights Reserved, Copyright Mikio Aoyama, 2005



SOD
Value-Added Service Broker

#Value-Added Service Composition by Brokerage

¢ Service Composer: Navigation of Composition
Patterns by Value

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

~ Value-Added Service Broker I ~
Value Space B
Value Space A| | T [, . B P
. O Routing = .
Service < B I 3 S Service
Requester o || Service Composer = Provider
> with Navigator = >
\ 3 ﬁ* = =" T = | ‘j=
< =\ X alue Repository E Y.

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).
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SOD
Value-Added Service Broker: Dictionary Example

% Navigated Collaboration of 3 Dictionary Services
¢ ICD Service by @IT: Dictionary Specific to IT
YRich in IT Domain, but Narrow
¢ NetDicV06 Service by Sanseido (Dictionary Publisher):
Qualified General Dictionary by Japanese Publisher
Y Highly Reliable, Very Wide but Shallow

¢ SimpleWordBook: Developed by Students in our Laboratory
Specific to Software Engineering

W Very Narrow Dormain and Possible Incorrectness

e
— ICD

NetDicVV06

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

# |ncrease the Value (Reliability) of Information
¢ Enrich the Information by Multiple Dictionary

¢ |CD 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

Example: Search of Words Including “apple”

[T applen -‘: ..A"DB ..... CD SerV|Ce
is a fruit (Appl_g_epesktop Bus) Appleis a

R | company
A le
ap pl e “Apple Computer”

applecaﬁ = —
- applejack, etc /
NetDicV06 ~Z2PP'€l SimpleWordBook
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SOD
Asynchronous Service Composition over SMTP

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

Attaching PS File with Reply E-mail Attaching -ar?é/nchronous
SOAP over SMTP PDF
Asynchronous
Apache Axis Apache Axis (James) -:Synchronous
:Asynchronous

i

Client Application ]

JConvert PS to PDF

PDF ConverSIon

: Attach PDF File to

| Provider an E-mail and Reply
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).
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% 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
(1) Find Appropriate Web Services

65

SOD
Mobile (Web) Service

kSRR R —CR

ocketing s
pdstino R il 42l r;gmﬁﬁ; ==
: ~ e E o §
ENISERCA -~ HRZT | . ;
f mErogm: Fuelizs weo f S g -
:  [Empn ~ :
] =zE |1 DR R | —m il Er
: : — E Firo MR i Sam— éé"‘_::’f{{"ﬁﬁ]ﬁ"b  EES 4
. bt j Rl i I:_i.rAluiﬁsEHf_E. w
| e | o ;'_ | g el g R R T
= A B s | GO 0T
A ||| aiAr %— ?‘;mtﬂ = ta‘z‘: = | [Eeisrssntaeioos [+
Fv ;4:013 FEEER I I =
E = A B | | E5
|EETT ] ﬁ.@._.\.(—
E=mp 7“ Min | w4k | el BE ART H-EREET _Al-
el BE AT B-EAERT | \L{_,L,/
]im
\ R
-ﬂlaz U H-EARET _,I\—LE_J————*'
o | om [ @ | =2
‘ DynamicSearch |

(2) Download and Run

Pocketinformation

Search

User Profile

Usage Profile

Ty

Run-Time

Framework’

Prepaid
Management

het Framework

Web Service Provider

PocketinfoUI
(DLL)

(3) Service Invocation

—

Web Service \

[
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5. Service Man

5. Service Management




Web Services Distributed Management (WSDM)

“Web Services Distributed Management (WSDM) 1.0
¢ Approved as OASIS Standard in Mar. 2005
d 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

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 IIwww-128.ibom.com/developerworks/webservices/library/ws-wisdom/
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Web Services Distributed Management (WSDM)
2 Frameworks

= MUWS: Management Using Web

Services
¢ Management Application Using Web
Services
g Web Services for Describing and Access L= f/://

Manageability Capabilities
= MOUS: Management Of Web

services

¢ An Application off MUWS for Web
Services as Il Resources

¢ Integration of Management and

Business
References:
H. Kreger, A Little Wisdom about WSDM, Mar. 2005,
http://www-128.ibm.com/developerworks/
W%Sbservicesllibrary/ws-wisdom/

= ¢
— ==l 1
— s
-7

Functional: —*

Printers: Print Capability
Print

Resource Management:
Printers: Management Capability

Enable, PrintedPageCount,
AvailableTonerCartridge

Service Management:
Web Services: Management
Capability
NumberOfRequests,
Start, Stop
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WSDM
Management Architecture

& Service Management Consists of Resources and

Managers

4 SOD (Service-Oriented Development) h
Service Management (Management Applications)
Resources Managers
Manageable Resources t"’ Ma‘r:j'gers H IT
S
. Management

Manageability| | Resource Management | Pro%ess
\ . . . /
[ SOA (Service-Oriented Architecture) )
L Loosely Coupled Architecture Integrated Platform )

SOC (Service-Oriented Computing)
SOAP || WSDL || UDDI
Web Services Peer Services | | Grid Services | | Mobile Services

Computing | Web P2P Grid Mobile

e e B Ry
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WSDM
Management Architecture

& |Leverage Web Service Foundation to Enable

Interoperability between Resources and Managers
WSDM MOWS (Mgmt Of WS), |

WS-CIM, etc.
/ SOD (Service-Oriented Development) N
Service Management (Management Applications)
/ Resources Managers
V
Manageable Resources ‘K"’ Managers H IT
NG 4
" Management
Manageability| | Resource Management _ Pro%ess
Capabiljties Models Infrastructure Services
\ /// N—7 "/
WSDM MUWS SOC (Service-Oriented Computing) h
(Mgmt Using WS)
L  CIM, SNMP, WS-Notification, WS-Resource Framework,

etc WS-Addressing, WSDL, SOAP, XML
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WSDM
Resources

= Manageable Resources: Hardware/Software Resources Exposed
as Web Services

< Manageability Caﬁabilities: A Set of Descriptions to Enable a
Management Tas

% Resource Models: A Set of Information Models Defining the
Manageability of Resources

Service Management (Management Applications)
Resources Managers
Manageable Resources ‘,::" Ma:]fvgers %’J IT
" * Management
Manageability| | Resource Management pm%ess
;C@g@ilities Models N Infrastructure Services
Identity, Description, \mF CIM (Common Information Modm
Manageability Character_lstlcs, TMF (TeleManagement Forum),

Correlatable Properties IETF SNMP, OMA (Open Mobile Alliance)

Metrics, Configuration, OBIX (Open Building Information Xchange),
State, Operational Status, N\ OBD (On-Board Diagnostic), etc. =~

N Advertisement -
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WSDM
Managers

% Managers are Web Services Applications

< |everage Web Services Technologies to Describe and
Execute Management Processes
d Ex.: WS-BPEL

% Reuse of Business Process Management Infrastructure

‘ Interface and Content for |
Management Consoles

Service Management (Manag‘e\ /(pplications)

Resources \ Managers

Manageable Resources & 11" Managers H T

™~ ~ Management
o Management
Manageability| | Resource g s

Capabilities Models /In/’fr’astructure Services —
i | \

\
Metering Services, Metric and Event Change Management
Mediators, Monitoring Services, Configuration Management

System Scanning Services, Policy Release Management, etc.

Enforcers, Policy Managers, etc
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6. Challenges
SOC/SOA/S .

i 6. Challenges of SOC/SOA/SOD N\




Challenges of SOC/SOA/SOD
Needs 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/Ubiguitous Services
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Challenges of SOC/SOA/SOD

Diversifying Software Business Models
=3 Models of Software-Businesses
¢ 2 Faces of Software: Products and Services

¢ From Products to Services: Sl, Solution Businesses

Current Portfolio | Future Portfolio |
Network S a | I
(B2B, B2C) Services

’ — S eb Services,

- nterprise b SP),
Enterprise { ApNlications j_> | e (xiD(%

1 1 : N N R t / 1
Application [ ABulsint' s |6 appi 4 [Leear\]se]
Systems pplﬁca 10 [ (Ex.: ) \_ -

Functions.@ -__"“‘\;\_/
Development Package Service provision

[ Work Effort ][ Functionality ][ Usage/Effects ]
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Challenges of SOC/SOA/SOD
Communities, Confereices, Standardizing Bodies

&2 Standardizing Bodies
¢ W3C (Platform-Oriented?), OASIS (Application-Oriented?)

% Research Communities
¢ Web Services: Software Engineering, Object-Oriented
4 Semantic Web: Data Modeling, Al

& Conference on Web Services
d General Conferences
YACH OOPSLA (Object- Oriented), IC
Engineering), APSEC (Software Engi
¢ Specialized Conferences

(Software
ieering), WWW , XML

-
™) ==
Ir

WICWS(E |EEE Int’'l Conf. on Web Services) [Jul. 2005,
Orlando, USA|, nittp://conferences.computer.c J’J/ icws/2005/

WICSOC (3 ACM Int'l Conf. on Service-Oriented Computing,
[Dec. 2005, Amsterdam, Tne Netherlands],

AR/ WAWW.ICS0C.0rg/
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Summary

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

&S0OC: Web Services with XML-Based Standard Interface
4 WSDL, SOAP, (UDDI)

% SOA: Loosely Coupled Dynamic Architecture on the
SOC

¢ Publish/Subscribe Architecture

SO0D 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
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