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1 digital ecosystemsJ
Networked J .
organizations J * dynamic
: aggregation
e-business J * new of offers
= business .
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M : supply chain  based on _
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® Product-oriented VO

® Industrial manufacturing
® Concurrent engineering
Value-added service VO

® Virtual universities

® Virtual government
Grid-based VO
® Environment pollution

® Weather/ Energy/ Space
program

Virtual marketplace
Mobile virtual group
Social virtual community
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Supply Chain (=H &)

W somewhat fixed operation
needs horizontal integration
most industries or companies

Hub-and-Spoke (=& &)
usually managed by a strategic
leader

o needs vertical integration
auto/ telecom/ construction
industries

Peer-to-Peer (&S & =4)
mutual relationships between
most partners
biotech/ film industry,
academic community

(Refer. Katzy & Loeh, 2003)/
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® Business Drivers

* digitization of business processes
* virtualization & globalization of organizations

® [CT Drivers
°* broad access through the Internet
* advancement of web, mobile, ubiquitous IT

o 1| O HTEtE R

communication (Ar5/HHE 13}
commerce (ZFAH)
collaboration (8%)
cooperation (¥F%2%3)
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® topology, e.g., star, (supply) chain, network (P2P)
® Jevels of cooperation,
e.g., information exchange, transaction, collaboration
® stability, 1.e., transient or persistent
® /nterdependency, e.g., resources, cost, ICT

® coordination mechanism, e.g., hierarchy vs. market
debate

o [VEAN L] SEMY
® heterogeneity of culture, business, ICT infra, etc.
®* autonomy of members (e.g., individual or company)

® distribution of participants and resources
/10

k (Refer. Steen et al., , 2003)
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CNO: &

® Collaborative Networked Organization (CNO) is

® an alliance constituted by a variety of entities

® largely autonomous, distributed, and heterogeneous
® collaborate to better achieve common goals

® interactions are supported by computer network

» Collaborative Networks 1s a discipline for CNO.

® R&D Activities

® TFIP WG 5.5 : Coop. Infra. for VE & eBiz (COVE)
* Chair : Prof. Luis Cammarinha—Matos (Portugal)

® SoColNet (Society for Collaborative Networks)
® Conferences : PRO-VE (1999~d& #)
® Projects : ECOLEAD in EU Future Program

k * www.ecolead.org /
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Collaborative Networks (CN)

Collaborative Networked Organizations (CNO)

Virtual
Laboratory (VL)

Virtual Organization (VO)

Virtual

Professional

Community (PVC) — Enterprise

Virtual Enterprise (VE)

Extended

CNO Breeding Environment

(Source: H. Afsarmanesh, 2005)
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Breeding Virtual Professional E-Science / Agile shop floor
Environment U_fgﬂﬂlzﬂllﬂﬂf Virtual Virtual Labs
Virtual Community
enterprise _
. p';“?::’; Igemrmrk . Dynamic
i . Network of i~ cells of
. L:::ng_ te:rm network ol organizations manufacturing
association Goal _ . Access to
- . Collaborative resources
. Ready to oriented Spaces remote
collaborate consorium P eguipment

Collaborative Networks

. Networks of autonomous organizations, people, resources, or mixed
. Common goals to be achieved by collaboration
. Agreed principles of operation and interoperable infrastructures

&7 el A

&) VBE (Virtual organization Breeding Environment, 7}¥ 3 AH)
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Eeplicable
Breeding
Environment Q

Well-founded reference framework
Manazement of daily activitdes
Croverning policies
BRemotely accessible services
Controlled emersing beliavior

Re-utihizable bag of tools
Social responsibility F'

ICT infrastructure

JtE S/ AE

"H-"'

Lifecycle activities support
New approaches of building
trust & collaboration culture
Common value systems &

orinciples

Ad-hoe industry based
No interoperabilicy
No reference model

IN-understood behavior
Lack of zupport services

I

« X/ 2|X oI &0
g2tet SRS

N4 B20) =&

MOV

Cluster of
organizations

LME S/ AE

(Source: H. Afsarmanesh, 2005)
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CNe|l A+ =0F

e 2132 == (‘VOmap Roadmap’ ZEf=)
® Socio—economic focus
® VO Management focus
® [ICT Support Services focus
® ICT Infrastructure focus
® Formal Models and Theories

o = o|E =£E= T’ (A)

, Formal theories and modeling of dynamic networks,
Graph theory, Network analysis, Game theory,
Formal engineering methods, Temporal & modal logic,
Metaphors, Theories of Complexity, Dynamic ontology

k (Refer. Camarinha-Matos et al., 2004) /
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ECOLEAD: IR

o II=nMe= H|Y

® In ten years, .. most enterprises (specially the SMEs)
will be part of some sustainable CN that will act as
VBE for the formation of dynamic VOs.

® CNs provides competitiveness, world—excellence, and
agility in turbulent market conditions

® Reinforcing the effectiveness of CNs, mostly based
on SMESs, and creating the necessary conditions for
making them an endogenous reality in the European
industrial landscape, are key survival factors.

® 1|2k 2004. 1. ~ 2007. 12. (48 months)
® CYZE|: 20 o7} V1) & e ALY
°* VTT, UNINOVA, UVAN, Software AG, TES, France

Telecom, Siemens, ..
k (Source: www.ECOLEAD.org) /
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3 Pillars of Collaborative Network

VO Breeding Environment
Working & sharing principles

Dynamic VO

Profile/competency management
. supervision

Value systems & metrics

Trust & VBE management system
Theoretical foundation
Formal & Semi-formal models
Reference models for collaborative networks
Emerging behaviour

Collaborative Networks as a new discipline

Dynamic & temporary nature

Distributed (business) processes

VO transition and inheritance

Full life cycle support

2 Horizontal Developments

Professional Virtual Communities
Understanding synergies

Value creation
Advanced collaboration spaces
Life maintenance support

Horizontal ICT infrastructure
Infrastructure for collaboration
Transparent, easy to use, affordable
Business models for infrastructures

Interoperable collaboration & do-it-yourself

\_

(Source: www.ECOLEAD.org)
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ECOLEAD: VBE &3S

Real-time VYO Management Architecture

pleoquseq 0A
J4oddng suois|zag

Performances
Monitor Monitor

3+ 3

Data Warehouse

+

Integration Broker

+

Normalized, Consolidated Data Model

S e

Contract

(Source: H. Afsarmanesh, 2005)
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Digital Business Ecosystem

e DBE: an emerging paradigm
® for economic and technological innovation aimed at
creating a digital environment for NO (or agents)

e DBE: a R&D project of EU

® performed from 2004 to 2007 that mainly focuses on
promoting open source software to SMEs
® invested 1,400 euros, involving 120 researchers and
specialists from 20 countries
e DBE: a middleware platform
® for dynamic aggregation of services provided by open

and leading—edge technology, e.g., fully decentralized
[P—based P2P OS, self—organizing and optimization

k (Refer. www.digital-ecosystem.org) /
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Interdisciplinary Integration

Theory
Social Science Computer Science Natural Science
Can language be seen as a contact Are isomophic models
point between Social Science from biclogy possible,
and Computer Science worthwhile, useful?

Mext level of

intergration not
necessarily desirable!

S
Digital Business Ecosyatmm
(Source: www.digital-ecosystem.org) /
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Interdisciplinary Integration
Applications

Business models, Open Source Software Engineering,
communities, Regulatory framework, Network & System
Training, ICT adoption, SME engagement architecture

A S 4 ) T 4

Business and service modelling Mathematical models, Evolutionary
languages, BPEL, SDL, computation, Dynamical systems &
Business rules, SBVR, Accounting formal languages, Network topology

\ Y 4

DBE = dynamic, distributed, adaptive, leaming, self-optimising,
open-source, P2P infrasture and service-oriented architecture (SF+EXE+EVE)

S&:

Dhigital Busiress Ecosystarm

\ (Source: www.digital-ecosystem.org) /
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Service Factory (SF)

; Distributed DBE Develop. Env.

» Composition Language Editor

» P2P Distribution Knowledge Base

 Ontology-based KM & Semantic
discovery models

» Automated Testing Framework

 Business Modeling Language

* Service Description Language

Evolutionary Env. (EVE)

; Dynamic Memory of EXE

support
* Service Migration
e Cluster Formation
 Search & Discovery of
Optimal Services
» Optimization of
Service Chains

» DBE Studio
* Interaction Design

Execution Env. (EXE)

: DBE Run-time Environment

» P2P Architecture for SOAs

» Workflow Execution Engine

* Dynamic & Distributed P2P for
elong-lived transactions

» P2P Distributed Semantic Registry
* Service Recommender

\_
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DBE: QY

‘ Application I

Pul:lllshed Services. I:In -line EEI".I'IC

e *\-y"’

Service Regi E p2p H

DBE Studio

\ (Source: www.digital-ecosystem.org) /
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