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IT EvolutionIT EvolutionIT EvolutionIT Evolution

Obj ti
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Objectives:
• Provide on-demand services for end-users
• Provide on-demand business production for system engineers



What does CustomerWhat does Customer centric mean for IT industry?centric mean for IT industry?What does CustomerWhat does Customer--centric mean for IT industry?centric mean for IT industry?

RequirementsRequirements
Shorter time-to-market  
Lower costLower cost
Higher quality of experience (QoE)

S ti T h l iSupporting Technologies
Software as a Service (SaaS)
Mass Customization (MC)
On Demand Model Selection (ODMS) 
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Mass CustomizationMass Customization
A new paradigm in manufacturing and service industryA new paradigm in manufacturing and service industry–– A new paradigm in manufacturing and service industryA new paradigm in manufacturing and service industry

A Paradigm Shift:A Paradigm Shift: 
Mass Production -> Mass Customization (Mass 
Production + Customization Production)
a new paradigm based on creating variety and 
customization through flexibility and quick 
responsivenessp

Key Points:
Customization and personalization of products and 

B. Joseph Pine ll

services for individual customers at a low price and in 
a short time
MC has a dynamic system feedback loop thatMC has a dynamic system feedback loop that 
generates the demand for a multitude of products 
and services at an ever increasing frequency.

6B. Joseph Pine ll, Mass Customization: The New Frontier in Business Competition. 1993,USA 



Change Matrix in MCChange Matrix in MCChange Matrix in MCChange Matrix in MC

Virtual Enterprise 
Flow

Mass Customization Innovation

Product

Dynamic 

Product 
Change

Mass Production
Continual 
ImprovementStatic

Process Change
Static Dynamic 
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B. Joseph Pine ll, Mass Customization: The New Frontier in Business Competition. 1993,USA 



From Change Matrix to MFIFrom Change Matrix to MFI--SCISSCISgg

Model Sign Model Concept

Domain Mass 
Customization

Personalized 
Innovation

End User

Model Selection Model Instance

System Model  
Production

Improvement
of Service

System Engineer
Model Selection Model Instance

SCIS : Model SignSCIS : Model Sign -- Model ConceptModel Concept -- Model InstanceModel Instance -- Model Selection MFIModel Selection MFI--22
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SCIS : Model Sign SCIS : Model Sign -- Model Concept Model Concept -- Model Instance Model Instance -- Model Selection ,  MFIModel Selection ,  MFI--22



Model Selection based on Domain ModelModel Selection based on Domain ModelModel Selection based on Domain ModelModel Selection based on Domain Model

End User End User End User

Business

Personalized requirements

Domain common

System Engineer
Domain
Model

Business 
requirements

Mass Customization

Domain common 
requirements

Domain Engineer
Mass Customization

R&R R&R R&R……
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Difficulty of Model SelectionDifficulty of Model SelectionDifficulty of Model SelectionDifficulty of Model Selection
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Why On Demand Model Selection will be useful?
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Personalized and diverse requirements 
Abundant and heterogeneous model resources
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OMG Business Modeling SpecificationOMG Business Modeling SpecificationOMG Business Modeling SpecificationOMG Business Modeling Specification

Business Motivation Model (BMM) V1.1
provides a scheme or structure for developing, 
communicating, and managing business plans in an 
organized mannerorganized manner.

Business Process Definition Metamodel (BPDM) V1.0
B siness P ocess Mat it Model (BPMM) V1 0Business Process Maturity Model (BPMM) V1.0
Business Process Modeling Notation (BPMN) V1.1
Production Rule Representation (PRR) V1.0
Semantics of Business Vocabulary and Business 
Rules (SBVR) V1.0
Workflow Management Facility V1.2
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BMM (BMM (Business Motivation Model)Business Motivation Model)BMM (BMM (Business Motivation Model)Business Motivation Model)
BMM is developed from a 
business perspectivebusiness perspective

To develop a business 
model for the elements of 
the business plans beforethe business plans before 
system design is begun.

Relationship with ODMSRelationship with ODMS
BMM provides the abstract 
elements which embody 
business intentbusiness intent.
BMM doesn’t provide direct 
connection with system 
implementation. While p a o
ODMS serves as a bridge 
between business intent 
and system implementation. System SolutionBMM

13ODMS

Business Intent System 
Implementation



SOA TechniquesSOA TechniquesSOA TechniquesSOA Techniques
UDDI (Universal Description, Discovery, and Integration) ( p , y, g )

Promote interoperation between services
Mainly employed by technical people

Intel DSD (Dynamic Service Discovery)Intel DSD (Dynamic Service Discovery) 
Provides a dynamic service discovery mechanism based on UDDI 
Can be applied only when customers know exactly the parameters for 
expected serviceexpected service.

Relationship with ODMS
As an implementation basis for ODMS

Discovery Publish
（WSDL+UDDI） （WSDL+UDDI）

Service Registry

Service Requester Service Provider
Binding

（SOAP）

S t S l ti
Service Resource

14ODMS

Business Intent System 
Implementation

System Solution



ISO/IEC 19763ISO/IEC 19763
(Metamodel Framework for Interoperability)(Metamodel Framework for Interoperability)(Metamodel Framework for Interoperability)(Metamodel Framework for Interoperability)

MOF & ISO 11179 (MDR)MOF & ISO 11179 (MDR)

Core ModelCore ModelMFI

Metamodel for Ontology 
R i t ti

Metamodel for Ontology 
R i t ti

Metamodel forMetamodel for Metamodel for Process
M d l R i t ti

Metamodel for Process
M d l R i t tiRegistrationRegistration Model MappingModel Mapping Model RegistrationModel Registration

Metamodel for On Metamodel for Registry

UOD-y

Metamodel for On 
Demand Model Selection

Metamodel for Registry 
of Registries

Metamodel InstanceMetamodel Instance

Universal Of DomainUniversal Of Domain

Interoperability
Exchanging

Interoperability
ExchangingUOD-x

UOD-y
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Universal Of DomainUniversal Of Domain



Model Selection Basis: MFIModel Selection Basis: MFI--22Model Selection Basis: MFIModel Selection Basis: MFI 22
conceptsign p
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From: Masaharu Obayashi, ISO/IEC SC32 19763(MFI) Part2, 2006



Relationship with MFI standardsRelationship with MFI standardsRelationship with MFI standardsRelationship with MFI standards

Domain Common 
Requirements

Personalized 
Requirements

Domain Modeling MFI-2 
MFI-4

Domain 
Model

Model Selection

MFI-ODMS
Models (Process Model, Service Model…)

MFI-3 

Registry ……Registry Registry

F d t d R i t

MFI-5
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Federated Registry

MFI-ROR



Summary of Related WorkSummary of Related WorkSummary of Related WorkSummary of Related Work

OMG BMM Service Resource

Business Intent System System Solution

ODMS

Business Intent Implementation

ISO MFI
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Roadmap of ODMSRoadmap of ODMSRoadmap of ODMSRoadmap of ODMS

Mapping between

ODMS
ODMS

RGPS Mapping between 
user’s intentions and 

RGPS models

ODMS
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ScopeScopeScopeScope
Specify the metamodels for an RGPS registry ofSpecify the metamodels for an RGPS registry of
domain models and/or services that enable users 
to select appropriate combinations of modelsto select appropriate combinations of models 
and/or services to meet users’ goals.
Specify an infrastructure to support operationalSpecify an infrastructure to support operational 
harmonization and interoperability within and 
between industriesbetween industries.  

21



A Closer Look at RGPSA Closer Look at RGPSA Closer Look at RGPSA Closer Look at RGPS
Based on the characteristics of customers’ intention and 
implementation form

Customers’ intention is proposed from the perspective of the 
roles they play.
Customers’ goals are aptly variable and diverse.
B i t f lfill th l ll lBusiness processes to fulfill the goals are usually complex.
Services are the representative form of software system.

With RGPS we can model customers’ intention fromWith RGPS, we can model customers’ intention from 
different aspects.

Customers’ intent can be expressed from different level andCustomers intent can be expressed from different level and 
different granularity
RGPS: From disorder to order  -- To help users select 

22
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appropriate models



Relationships in RGPSRelationships in RGPSRelationships in RGPSRelationships in RGPS

Relationships between Role and Goal
Roles take charge of corresponding role goals
An actor prefers his personal goal

R

p p g
Relationships between Goal and Process

Processes achieve functional goals
Processes contribute to the fulfillment of 
nonfunctional goals

Relationships between Process and Service
A service realizes a process

G

P

S

23
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Applying RGPS for Domain ModelingApplying RGPS for Domain ModelingApplying RGPS for Domain Modeling Applying RGPS for Domain Modeling 
Domain model: the basis for MC

Role OrganizationActor plays consistsOf

D i C t t P fil

Functional Goal:

Sort Order

Goal

Role GoalPersonal 
Goal

prefers takesCharge
R

Entity Ontology
Obj t

Semantic 
Annotation

Operation

Dynamic Context Profile

G

Goal

Nonfunctional Goal Functional Goal

achievescontributes

y gy

Operation Ontology

ObjecthasObject

InputhasInput

Operation

hasOperation
Contextual Depend

realizes

Process

Composite ProcessAtomic Process

P

Context Ontology
hasInput

OutputhasOutpu
tContextual Expectation

Domain 

S

Service

Composite ServiceAtomic Service

Message

hasMessage
Contextual Property

Ontologies
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From the Perspective of W5HFrom the Perspective of W5HFrom the Perspective of W5HFrom the Perspective of W5H

prefers takesCharge
R

Role OrganizationActor plays consistsOf

Semantic 
Who

Goal

Nonfunctional Goal Functional Goal

Role GoalPersonal Goal

Entity Ontology

Annotation

Why
G

Nonfunctional Goal Functional Goal

Process

achievescontributes
Operation Ontology

Context Ontology

Why

When

Service

realizes

Composite ProcessAtomic Process

P
What Where

Domain 
Ontologies

S
Composite ServiceAtomic ServiceHow

Ontologies
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RGPS based Model Selection Process RGPS based Model Selection Process 
(Case 1)(Case 1)

Role Model

Goal Model

Process Model
Service Model

Operational Goal

Atomic Process

Service Model

Upper Goal

Model
Sign

Model
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Model
I

Model
S l i InstanceSelection

Operational Goal

R
G

P

26

Operational Goal

Process

Service

S
P



RGPS based Model Selection Process RGPS based Model Selection Process 
(Case 2)(Case 2)

Role Model

Goal Model

Process Model
Service Model

At i P

Service Model

Atomic Process

Process

Model
Sign

Model
Concept

Model
I

Model
S l i

R
GInstanceSelection

Atomic Process S

G

P
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RGPS based Model Selection Process RGPS based Model Selection Process 
(Case 3)(Case 3)

Role Model

Goal Model

Process Model

Operational Goal

Service Model

Upper Goal

Operational Goal

Model
Sign

Model
Concept

ModelModel
R

GModel
Instance

Model
Selection

S

G

P
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Operational Goal

Process



RGPS based Model Selection Process RGPS based Model Selection Process 
(Other Cases)(Other Cases)

Role Model

Goal Model

Process Model
Service Model

D d ’ t d t t!Depend on user’s request and target!

Model
Sign

Model
Concept

ModelModel
R

GModel
Instance

Model
Selection

S

G

P
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Current RGPS MetamodelsCurrent RGPS MetamodelsCurrent RGPS MetamodelsCurrent RGPS Metamodels

plays

Human Actor Software Agent

Dynamic Context

Time Period

parent 1..*

1..*

1..* consistsOf

Interaction

Actor Role Organization

takesCharge

1..*1..*

1..*

1..*

1..*

1..*

Static Profile

hasDynamicContext

prefers
hasStaticProfile

Organization Structure

Organization 
Structure Type

parent

subsidiary 1..*

consistsOf

Goal

Role GoalPersonal Goal

Integrity Rule

Responsibility

exercises

Rule

involves

Derivation Rule

Reaction Rule

Process

Meta-class
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Context related 
Meta-class

Legend

The Role MetamodelThe Role Metamodel



Th S i M t d lTh S i M t d lThe Service MetamodelThe Service Metamodel

Actor

Service

QoS Property
realizes

Process

hasQoSProperty

Contextual PropertyhasContextualProperty1..* 1..*
0..*1..1

0..*

Actor

1..*

1..*
hasActor

hasOrchestration

Atomic Service Composite ServiceSupplier Orchestration
hasSupplier

Sh C t lSt t

1..1 1..*

hasDatatype

hasPrecondition

Datatype Message Operation

hasEffect

Sequence

Choice

Join

Control
 Structure

hasControlStructure

Loop
1..1

0 * 0 *

1..*

Precondition EffectOutputInput

Contextual 
Precondition

Contextual 
Effect

Any Order
0..* 0..*
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Th P M t d lTh P M t d lThe Process MetamodelThe Process Metamodel
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Th G l M t d lTh G l M t d lThe Goal MetamodelThe Goal Metamodel
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RGPSRGPS--based Domain Modeling Toolkit based Domain Modeling Toolkit ––
Goal ModelingGoal Modeling
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RGPSRGPS--based Domain Modeling Toolkit based Domain Modeling Toolkit ––
Process ModelingProcess Modeling
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Achieved Goal

OWL-S+



An ExampleAn ExampleAn ExampleAn Example
<<Goal>>

Provide Journey Assistance

hasGoal

<<Actor>>
Traveler Info Operator

<<Oper Goal>>
Generate Trip Preference（

TP）

<<Func Goal>>
Prepare Trip Plan

<<Func Goal>>
Support Trip

<<Oper Goal>>
Evaluate Trip

Object Depend
<<Oper Goal>>

Inform Traveler

Traveler Info Operator

<<Oper Goal>>
Perform Booking

<<Oper Goal>>
Make Payments

<<Func Goal>>
Display Trip Plan

Conditional Depend

<<Oper Goal>>
Assess Plan 

Change

<<Oper Goal>>
Guide Traveler<<Func Goal>>

Track Traveler
Conditional Depend

<<Oper Goal>> <<Oper Goal>><<Oper Goal>>
Track Traveler 

by GPS

<<Oper Goal>>
Track Traveler 
by Schedule<<Oper Goal>>

Display by audio
<<Oper Goal>>

Display by Video
<<Oper Goal>>

Display by SMS

Domain Goal Model
Depend

Mandatory

Optional

Alternative

OR

<<Goal>>
Provide Journey Assistance

hasGoal

<<Oper Goal>>
G t T i P f （

<<Func Goal>>
Prepare Trip Plan

<<Func Goal>>
Support Trip

<<Oper Goal>>
Evaluate Trip

<<Actor>>
Traveler Info Operator

AP1 AP2 CP3 …

A Selected Process ModelGenerate Trip Preference（
TP）

Prepare Trip Plan Support Trip Evaluate Trip

<<Func Goal>>
Display Trip Plan

<<Oper Goal>>
Assess Plan 

Change

<<Oper Goal>>
Inform Traveler

<<Oper Goal>>
Guide Traveler

<<Func Goal>>
Track Traveler

Conditional Depend

A Selected Process Model

AS1 AS2 AS3 CS4

37

<<Oper Goal>>
Track Traveler by Schedule

<<Oper Goal>>
Display by SMS

A Selected Goal Model

AS1 AS2 AS3 CS4

A Selected Service Model
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Research ScheduleResearch ScheduleResearch ScheduleResearch Schedule
2008 11 Circulate 1st WD in WG2 as MFI-72008.11  Circulate 1st WD in WG2 as MFI-7

b2009.6    Submit 1st WD to ISO SC32               
and request project initiation 
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To Be DiscussedTo Be DiscussedTo Be Discussed ……To Be Discussed ……

1 How about the version setting?1. How about the version setting?
1st edition: RGPS metamodel
2nd edition: mapping mechanism between user’s intention and 
RGPS models

2. What is the scope of ODMS? 
Wh h ld b i l d d?What should be included?
What should not be included?

3 What about the contents?3. What about the contents?
Just provide  a rough Sketch or provide the details of 
metaclasses in the metamodel
Besides the Metamodel, will the model selection process be 
consisted in ODMS?  Should we list all the possible cases during 
the model selection process?

40

the model selection process?
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