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Vision: Software over the Web
From Computing.to.Collaboration

(=

&

What Software Engineering Can Do for the Web ?

Computing Information/Data
#Web Services #Semantic Web
u.._—.....- | - — —_—
i I ]
ero—— e - !:

/7 Internet Context=\_1;e_l;- h "\
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Vision: Software over the Web
Evolution of Information Systems

\ Task
= ) Ex: Data Entry)

&

&

~What Customers Want? ~

Business Unit
Ex: Sales, Warehouse

Enterprise

(Integration)
Ex: ERP

Networked
Enterprise
(Integration)
Ex: SCM, CRM

C-Corp
Distributor] |Supplier

—_




Vision: Software over the Web
Information Systems.on the Web

¢ Boundary-less, No Central Control (De-centralized)
¢ Dynamic and Autonomous Evolution

&

¢ From Enterprise to Collaborative Enterprises

¢ End-to-End Process Integration on Heterogeneous Platforms
and Architectures across Organizations

%Program: OS, Language, Middleware
¥“Data: Language, Semantics, Data Structure
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Vision: Software over the Web
What’s Wrong with Distributed Objects

e ————sm

¢ Client/Server Architecture
%Closed Network Model: Clients Know the Server
% Tightly Couples with State-full Model

¢ Interoperability across Different Platforms
% Similar but Different Protocol

¢ Collaboration across Organizations
%Interoperability across Firewalls

E> “Service”
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Vision: Software over the Web

(My) Vision of Services
&

4 Platform Independenceg Productivity, Interoperability

¢ Business-Model Independence 5 Requirements,
Evolution/Agility

. Architecture
Domain .
/ Business Space Business System
o S
........ - o

....
o .,
o N

Lo

..... ;4 Service System

otlatlo b
e \{)'3'00 of
Service Space N Web Services
\ N Computing System
\ —_
&> Computing Space e—%

<— = (Components, etc) <2

-
Apstraction =
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Vision: Software over the Web
What are Web_Services ?

&

¢ Internet-based applications fulfilling a specific task or
a set of tasks, that can be combined with other.*
¢ Variations

Y% Peer Services, Service Grid, Mobile Web Services

Buy Goods On-Line
Search Goods
Price Negotiation
Pay by Credit Card

| Payment by
URI= | Credit Card
L'
*Reference: Web Services: Taking e-business to the Next Level, White Paper, IBM, 2000,
http IIwww-3.ibm.com/services/uddi/papers/e-businessj.pdf
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Vision: Software over the Web
Business/Socjal.Rationale

&

¢ IBM, Microsoft, Sun, Oracle, ...
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& (3)Network-Centric: Process-Integration
4§
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Vision: Software over the Web
Enabling_Softwwakesceliaboration

¢ GUI Component: COM/OLE, JavaBeans
¢ Composition by GUI (Visual Development Environment)
% Productivity and Intuitive Comprehension

¢ Transaction Processing/Business Rules: COM&MTS, J2EE/JTS
¢ Structural Composition: Architecture/Pattern

%Quality and Performance

¢ Workflow/Process and Data Q ,;D,,
¢ Semantic Composition: Brokerage

= -

s
I

%Value-Creation and Evolution/Agility
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Vision: Software over the Web
Summary: Evolution.to-\Web Services

Service=Encapsulation of Components
/""" Service Provision T Application >

Web ~ EDI, EC

Service (SCM,

Provider ||| €MP),
EAI/

(Application
Service

1
1
|
|
|
|
1
|
|
|
\

Provider) =St
i B2BI ),
Computing ( Component-Based System

Platform Component Component
O O J < J

J_C Architecture I_C

ﬁ Integration (Middleware)
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Vision: Software over the Web
Summary: Evolution.-to-Web Services

(Stand Alone) i (Client/Server) ii  (Internet) i(Web Services)é

Cliene EH H
TLvex J[ocx )i [Activex] ilActiveX] pnp |
: [OLE1.0 ][ OLE2.0 |%[ActiveX| :i[ WindowsDNA |} NET 5
coM [i| com| bcom |ii|com+ | i i [Framework]| :
’\Sem WindowsNT4.0 Windows2000 YML-Based
{CORBAL.0(91)] i|CORBA2.0(96)] i nggéi-o :i| SOAP, |
: i 1HOP i Component P WSDL,

JavaBeans)

Framework
(ex. San Francisco) |-
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Scenario

Technology: Status of Web Services
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Technology: Status of Web Services
Web_Senvices-Platform

&

¢ 3 Major Technology Stacks
¢ Description, Publish & Search, Binding & Execution
W3C WG | --------------- Descr i-p—tj-Q n WOL

Archltectpre Reference Architecture) \- Business
Composidls Usage . — |Coordination i Ontology
cenario | | =—=—= ———=L
tion (Serics w-fBPEL\(WSFL/XLANG)l BPSSl, ! I b)l?':/ll’ﬁcéory . :
. Description ) = ebXMLPF-#€ egistryj
Definition WSIL |jWSDL A
e - 0 T1_UDDI :
I y L - -
y | _SOAP/XMLP_| | Publish & Search
SFELS | XML XML Schema| |
—'—Biﬂdi-ﬁﬂ-&—%(-eél:l-t-leﬁ : ’)(|\/||_ Namespacel
Transportation|___ _HTTP/SMTP. ____ |__-| -~ Veta=Dat
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Technology: Status of Web Services
__JArchitecture

&

¢ Broker (Pattern)

%Decouple between Requester and Provider

¢ UDDI: Publish Subscribe Pattern{

Implementation of
Services (Components)

J

15

UDDI Ser.ver Registryf Interface
UDDI Reglstry% Description
(a)l:i% _ with WSDL
(b)Get (2)Find (3)G(§ ..... .«Routlngm ‘Deprl)oyrr‘uTnt
Carvical: Service Provider
(1)Reguest jdrrovlizf (4)Request Web (5)Invoke(
N D \e e
Service (8)Response (7)Response|Server | (6)Reply g
Requester (c)Request ) Sg)Ar\P (d)Invoke| &
~ < (7]
(flResponse (e)Reply
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Technology: Status of Web Services
SOARMessaging-Models

&

¢ Procedure-Oriented (RPC) and Document-Oriented

‘ Asynchronous Massaging
by a Document

Service Provider
Reqguest
Requester [ ] Application
Response Program
Simple Database
Remote
Procedure
Call of

Sate-less

16

Order

L Service Provi

der

Requester A

Shipping
Order

Requester B

Business Process

Database
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Scenario

Engineering: Web Services Engineering

17
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Engineering: Web Services Engineering
Web Services Engineering Process

Business Modelin

ystem Analysis Analysis

\Rea] World

) =)=
Service Service Ontology Service Architecture
A Analysis Analysis

Modeling
4 ii N\
Service Service Service || Service

Implementation Reque§ter Bro!<er Provider Service
and Execution L Service Execution Platform | Directory

J
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Engineering: Web Services Engineering
Changing the Software Process & Delivery

&
¢ Lookup and Composition (Use) at Run-Time
Deliver
Custom ) .
Development g Design | €°4INY ?n'i Integ. [System
Model Analysis eS| Test | Test
Productivity & Qualj Delivery
:
Component-Based
Development Req. |/Design| Component || Integ. |[System
Model Analysis Composition|| Test Test
Seyvice Deliver
Oriented Req. | Design W
Model Analysis V&V |[Lookup & Use
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Engineering: Web Services Engineering

Changing Software _Dgyvelepment/Deployment/Delivery

Network r'E’nt—er‘pﬁs‘e‘ e DY
(B2B/ ,»{’ X S Web
B2C) . Rglatlon (SCM) i~ ~Services

Er,u.e’r:p ',e \Eh e]r_prrise 2qd
. [is

Enterprise o [ XSPIASP
Anplication, jilPackage (ERP) T (ahpjicatign
ﬁ < Service \
. i Business Business ~ Provider)‘
Business Unit Application = - -Package _ _[\s Z " ’]/

Custom Development  package Service

(Build) (Buy) (Lease/Rental)
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Engineering: Web Services Engineering
Many Ms for Many As

d “M”s: Multiple Business Models, Multiple Stakeholders, Multiple
Contexts, ...

¢ “A”s: Anybody, Anywhere, Anytime
&

Assuming
No Single Unchanging System

ﬂx Auction |5
— Service &
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Engineering: Web Services Engineering
Business ProcessModeling-Languages

¢ Underlying Model: Workflow(?)

¢ Encapsulation and Modularization

¢ Collaboration/Choreography/Orchestration
¢ Transaction: Long-Life

¢ Exceptions

¢ Timing

¢ Security, Safety, and Trust

&
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Engineering: Web Services Engineering
Underlying Models for BPM Language

&

¢ Process Model: Workflow in a Organization for
Control the Process Enaction

¥ Ex: BPEL(4WS)[WSFL, XLANG], BPML

¢ Conversational Model: Interaction Protocol
among the Organizations for Dynamic B2B
Integration

“EXx: Ninja (##) Gateway and Ninja Process
Broker with cpXML_(Conversation Policy XML)

Process Model [ Conversationzt = Process
= Model

—ZT=%=

Process A Process B
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&

24

Engineering: Web Services Engineering
Encapsulation and_Modularization

¢ Public Process: Process across Processes

¢ Support of Public/Private Process in BPM Languages
YWSFL: Support of Public/Private Process
% XLANG: Support of Public Process and Exceptions

Sales (Public Process)
’ Buyer Seller

Selling Process (Private Process)
Order Mgmt — Warehouse Mgmt [~ Accounting

Warehouse Mgmt (Private Process)
Assignment | Shipping
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Engineering: Web Services Engineering

Broker is the Key Player

&=

¢ (Dynamic) Design: Find and Composition
% Find Qualified Web Services
% Composition and Evaluation
¢ Execution
%Execution, Control of Scope, Protocol Binding
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Engineering: Web Services Engineering

Dynamic e-Business by Collaborating Brokers
&

¢ Dynamic Composition of Web Services

¢ Value Network: Collaborate Web Services to
Augment Business Value

¢ Brokerage is the Pivot to Collaborative e-Businesses
& Collaborating Brokers [Broker Network]
¥%Dynamics by Changing Collaboration Patterns
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Engineering: Web Services Engineering
Business Models on Broker Architecture

(3)Bidding (2)Cataloguing

(Buy)_(3)Bidding (3)Bidding (Sell) (Buy)

(2)Cataloguing (2)Cataloguing

Grokeif—(Sai) B)

(4)Selection (4)Selection

(1)Join (1)Join (1)Join (1)J0in

Forward Auction Reverse Auction Exchange

(Double Auction)
(3)Selection
(2)Cataloguing @ @

(3)Selection

ineSell c|

(1)Join (1)Join (1)Join
Forward Aggregator Reverse Aggregator Supply Chain
[MRO Hub/Catalogue Hub] [MRO Hub/Catalogue Hub] [SCM]
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Engineering: Web Services Engineering
Requirements to Dynamic Brokerage

¢ (Dynamic) Positioning
¥%Sell, Buy
¢ (Dynamic) Change of Scope
%Scope of Call-for-Bid: Open, Close, etc.
¢ Negotiation
¥%Dynamic Pricing, Changing Conditions
¢ (Dynamic) Change of Business Protocols

%0One-to-One (for MRO), One-to-Many (for Auction), Many-to-
Many (for Double Auction/Exchange)

&

¢ Performance, Reliability, Security and Trust
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Engineering: Web Services Engineering

Drama(tic). Model

¢ Introduction of Role and Scene to Use Cases to
Enabling Dynamic Collaboration across
Business Scenarios

¥Brokerage could be a Role
%A Scene Defines a Business Context and a
Scope
¢ Service could be a High-Level Use Case

&

Reference: M. Aoyama, A Business-Driven Web Service Creation Methodology, Proc. WebSE 2002
(International Workshop on Web Services Engineering) in Proc. IEEE/IPSJ SAINT 2002 (2002

Symposium on Applications and the Internet), Feb. 2002, Nara, pp. 225-228.
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Engineering: Web Services Engineering
Drama(tic) Model of e-Business

&
&
&
&
&
Role(Buy) Role(Sell)
Scene )
Role O—D Cataloguing
(Broker) . Role(Broker)
Role(Buy) (4)Selection

Business Scenario S |Role(Sell)
Auction for
Domain A [(Z)Cataloguing

Actor d
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Engineering: Web Services Engineering
Drama(tic) Model of e-Business

¢ Composing MRO with Spot Procurement for Varying Demands
&

¢ SCM: Actor b plays both Buyer and Broker
Scene t
Business Scenario 2
@ [Spot Procurement
by Auction for
Domain x]

Scene s
Business
Scenario 1
[MRO by
Aggregation
\J for Domain x]

Business
Scenario 3
[SCM for

31
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Scenario

Research Challenges
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Research Challenges
Platform Technology

&

¢ Variation of Underlying Computing Architectures

%Peer Services and Service Grid: Symmetric Web
Services

%Mobile Web Services

¢ Overcome Vulnerability and Cost of Decentralization
% Security, Safety and Trust
Y Transaction Processing and Performance

¢ Migration of Legacy Applications and Components
to Web Services

%Wrapping
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Research Challengess
Development Technology:

¢ Process and Methodology
%New Process for Development and Delivery
& SOD (Service-On-Demand)?

& Mapping Real-World (Business) to Web
Services

%Design and V&YV of Dynamic Behavior

¢ Modeling Networked Enterprises/Businesses
%BPM Language and Methodology
%Visual Modeling Language  UML 2 ++ ?
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Research Challenges
Development Technology

¢ Architecture
%Broker Architecture
¢ Design for Non-Functional Requirements
Y%SLA (Service Level Agreement) and SLM
%AOSD (Aspect-Oriented Software Development)
% Security, Safety and Truth
¢ Semantics: Ontology and Semantic Web
% (Business) Ontology, Domain Engineering
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Research Challenges

Business Jechnology

& A-Corp B-Corp

¢ Re-thinking of Workplace

¢ Selection of Core Business
and Business Outsourcing

%Outsourcing Business as
Web Services

¢ Social Implication? i Manufac-|
LUo;

Reference: J. Hagel Ill and J. S. Brown, Your Next IT Strategy, Harvard Business Review,
Oct. 2001.
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Research Challenges
Research Project for Manufacturing Aid

&

¢ Focus on MSE (Medium and Small Enterprise)
Current Practice N __Service-Oriented Platform

Design Specs J
Best Practices

| Design Specs | Engineering
| Best Practices arehouse

e

L _|CAD|__|CAE]|
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Summary

¢ Creating a New Layer of “Computing”=Service
&

¢ Rapid Advancement of Platform Technology

¢ Engineering is Largely Missing
&

¢ New Frontier of Software Engineering

¢ Lots of Challenges
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