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Abstract: - A digital ecosystem (DES) is new-networked architecture and collaborative environment that 
addresses the weakness of client-server, peer-to-peer and web services environments.  As it is such a new 
concept, people often assume that it is a type of multi-agent system, or that it is a computer based economic 
solution or uses a computer to study the ecological system, etc.  In this paper, we  give an overview of 
DES, its Architecture, fundamental characteristics and examples of DES. 
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1. From collaboration to Digital 

ecosystems 
      The key to success of collaboration is that the 
collaborating parties know what the benefits are 
before the collaboration begins.  Especially the 
active party has to convey this to the passive party 
and clear spell out the benefits.   
      Benefit, in common usage, refers to gaining 
profit, increase finances, taking advantages, getting 
promotion, or obtaining bonus or free bits etc.  
  With the advent of Web and its intrusion to 
business and commerce, has shift the organization 
from the world of physical connected economy to 
the digital networked economy and that discharged 
everyone from traditional individual form or 
original closed wall organisation operation to an 
open, dynamic and networked collaborative 
environment known as Digital Ecosystems. 
      Collaboration lead to collaborative parties 
working together on common, agreed tasks or goals 
and expectation rising on the level of coordination, 
cooperation, support or help is given by other 
parties during the collaboration period.  The 
collaboration lasts as long as the expectation is 
satisfied. Today’s collaboration is mostly carried 
out over the Internet and through the utilisation of 
ICT to support communication, coordination and 
cooperation rather than face-to-face or physical 
encounters. This new form of collaboration 
environment is known as Digital Ecosystem.  
   
2. Existing Collaborative Platform 
Architectures 

    One key component of the collaboration is 
communication. It helps iron out 
misunderstandings, just-in-time problem solving 
and solution development through electronic means 
(such as information access and sharing, documents 
management, visual representations, knowledge 
discoveries, track-n-trace tasks, projects and 
issues).  Therefore, various ICT infrastructure, 
platforms or tools are available to help ease 
communication, namely: centralised client-server 
approaches, distributed and mobile network based 
approaches. These are explored below. 
     The client-server architecture depicts that one 
computer acts as the server and others act as clients.  
This digital infrastructure defines that there is only 
one server in the collaborative environment and 
who can access it.  Everyone else is a client only, 
and this role of communicating parties (either 
clients or server) is clearly defined from the 
beginning.  For example, a client cannot be changed 
to a server for the same transactions once the 
infrastructure is set up [10].  
   The Peer-to-Peer (P2P) Architecture denotes that 
each computer has the same roles and functions 
[31].  A P2P network distributes information among 
the nodes directly instead of interacting with a 
single server [25]. P2P supports heterogeneous 
systems [29].  Each node has its own repository for 
distribution to other nodes.  There is no central 
repository in a P2P network as information is 
automatically spread in the network [31].  Napster, 
Gnutella, Kazaa and Freenet are amongst the most 
popular P2P applications [32].  For an anonymous 
network, the identity of the node is unknown [19] 
Among the four most popular applications, as 
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previously mentioned, Freenet provides anonymity 
in accessing the network [32].  
     Grid Architecture assembles the existing 
components and information resources in order to 
be able to share them among the users [26].  The 
Grid Network provides a resource-sharing 
paradigm for clients.  In particular, the grid network 
is a collection of servers and clients working 
together [15].  Each node is autonomous.  There is 
no central management.  A grid network is similar 
in a few respects to P2P in that they both provide 
the sharing of resources and components among the 
nodes in the network [20]. Even though the grid 
network supports heterogeneous systems, to 

integrate enormous numbers of heterogeneous 
components and resources it is expensive and with 
the current available technology poses difficulties. 
     Mobile network architecture provide 
infrastructure for user to access to the Network 
whatever they want without being tied to a fixed 
location PC, as they change their geographical 
location, using compact devices such as PDAs, 
smart phones and Internet appliances [35].  
    An ad-hoc network is a local area network 
(LAN) or small network, where the connection is 
temporary.  The communicating parties are in the 
network only for the duration of a communication 
session.

 

 
 

Figure 1.  Digital Ecosystems Architecture and its comparison to other existing Architectural styles 
 

 
3. Digital Ecosystem Architecture 
    In an ecological system environment, we 
consider species analogous to biological species 

creating and conserving resources that humans find 
valuable.  The software, databases, applications or 
software services in digital ecosystems are referred 
to as digital species. 
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    Economic species in analogy with biological 
species, such as business entities, together form a 
dynamic and interrelated complex ecosystem.  The 
complex ecosystem is defined as a composition of 
mixed multiform, heterogeneous entities 
participating in domain and carry out cross multi-
disciplinary interaction and engagement.  
   A Domain is defined as a specific cluster or 
colony or field where participants have something 
in common, such as ocean habitats in Coral Reef in 
the biological sphere.  Cross multi-disciplinary 
interaction and engagement is defined as inter-
disciplines interaction, such as coral polyps, tiny 
animals that live in colonies and together they 
interact with nudibranchs, fish (such as snapper, 
clown fish), turtles, sea snakes, snails and molluscs, 
they together live in warm, open, clear, shallow 
waters.  Sometimes, they work together to defend 
threats from human interference, pollution, or 
natural disaster. 
    A digital ecosystem as a loosely coupled, domain 
clustered, demand driven collaborative environment 
where each digital species is proactive and 
responsive for its own benefit or profit.  
 
3.1 A Conceptual Definition 
     Therefore, we define a Digital Ecosystem as an 
open, flexible, loosely coupled, domain clustered, 
demand driven collaborative environment where 
each digital species is proactive and responsive for 
its own benefit or profit.  
   We define open as a free transparent 
environment, where everyone is invited to join 
except dangerous species that have the intention of 
causing damage to the community.  
    We define flexible as an easy, tolerable and 
adaptable environment, with strength to survive 
peacefully.  For example, if coral polyps die, they 
become a stony, branching structure as part of a 
reef and can still provide shelter generation after 
generation. 
    We define loosely coupled as a freely bound 
open relationship between participants or entities 
within a virtual community.  This term is opposite 
to the tightly coupled relationship, where each party 
is heavily dependent on one another and the roles 
are pre-defined.  Participant is defined as an entity 
who wants to join a group or an environment or a 
community based on its own interest.   
    We define domain clustered as a colony or a field 
where participants have something in common or 
share the same life or interests, such as ocean 
habitats in Coral Reef or exotic tropical plants in a 
Rainforest Ecosystem.  

   Demand driven is defined as the driving force 
coming from outside ‘push-in’ rather than ‘pull-in’.  
For example, the current networked economy has 
led supply chains to demand chain, where demand 
is volatile and supply is uncertain.  Another 
negative example is that the current collaborative 
environment is not a demand driven environment 
because humans are told to collaborate and humans 
may be forced to collaborate.  This is not demand 
driven and a human is forced to be there for the 
sake of collaboration rather than enjoying 
collaboration arising from a perceived mutual 
interest of the parties collaborating.  There is no 
real honest consideration about whether there will 
be a benefit or profit from the collaboration to the 
collaborating parties. 
   Collaborative environment is defined as an 
environment, which contains human individuals, 
information technologies that humans can capitalise 
on; tools that facilitate interaction and knowledge 
sharing along with resources that help maintain 
synergy among human beings or software agents.  
   Human agents and software agents in a digital 
ecosystem are referred to as eco-agents.  Eco-
agents are capable of acting autonomously; often 
capable of decision-making and responses within 
the context of a digital ecosystem. 
  Proactive is defined as an agent or eco-agent that 
is full of enthusiasm to participate in team work or 
community work.  Responsive signifies an agent or 
eco-agent that demonstrates willingness, is 
passionate about the issues, is cooperative and takes 
responsibility for its action. 
Benefit refers to an advantage that an agent can take 
without any risks.  Profit refers to personal 
financial gain. 
   Digital ecosystems transcend the traditional 
rigorously defined collaborative environments, such 
as centralised (client-server, where each node in the 
collaboration network is predefined as either the 
client or the server and they are highly dependent 
on each other to perform the function) or distributed 
(such as peer-to-peer, where each peer is pre-
defined as either a peer or a server and 
communicates only via client-to-client or server-to-
server) models.  Digital ecosystems, in contrast, are 
agent-based, loosely-coupled (the participants are 
free to join the virtual community), domain-specific 
(the participants have similar backgrounds) and 
demand-driven (they choose to join the 
collaboration and determine their own requirements 
and expectations of the system) interactive 
communities which offer cost-effective digital 
services and value-creating activities (every agent 
or digital species is doing positive things for the 
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community) that attract agents to participate (it is 
this freedom and open environment that is 
attractive) and benefit from it. 
    A digital ecosystem is a self-organising digital 
infrastructure aimed at creating a digital 
environment for networked organisations or agents 
that support cooperation, knowledge sharing and 
development of open and adaptive technologies and 
evolutionary domain knowledge rich environments 
[38-40] through dynamic interactions within and 
between different domain clusters and their 
environment and collaborative effort to remain 
balanced in the ecosystem environment.  It is a 
business model innovation in the digital economy.   
 
3.2 the Architecture 
   Digital ecosystem architecture consists of 
collaborative units (species) only.  Units are the 
basic elements from the digital ecosystem.  Each 
unit can be viewed as an individual or an 

organisation and has its own niche or role to play.  
Instead of having clients, peers or brokers in digital 
ecosystems, we have units.  They work together to 
take care of their living environment.  
 
    The Unit is an individual or an organisation that 
demands to participate in the community.  The 
leading unit within a digital ecosystem can be 
named as headquarters who facilitates, leads and 
directs the collaborative community and may 
represent the domain cluster in the interaction with 
other domain clusters (such as animals, humans, 
plants, earth).  But it is just a Unit and has the same 
features and functions as any other unit within the 
digital ecosystem. 
   Digital ecosystem architecture is best presented 
by the comparison with other existing well known 
collaborative communication architectures.  Figure 
1 presents four architecture styles: client-server, 
peer-to-peer, web services and digital ecosystems. 

 
3.3 The Architectural Components  
    In traditional collaborative environments, the 
communicating parties such as client, server or peer 
has well-defined functions.  They can either be 
client, or server for their entire life.  However, in 
digital ecosystems, each unit has dual functions, 
they can be client and they also can be server.  For 
example, Unit A requests service support from Unit 
X where X is the server.  When X is requesting 
advice from Unit B, X becomes a client.  Therefore, 
every unit within a digital ecosystem has dual roles. 
This is the first significance of the digital 
ecosystems.  
    The Headquarter is the champion or leading 
species of the domain cluster that leads and 
develops the collaborative community and is just 
one of the units within the digital ecosystem, 
having the same characteristics of other units. 
 
3.4 The Supply and Demand Communication 
Framework  
    Instead of communication as request, search, find 
or bind in traditional collaborative environments, 
the digital ecosystem units communicate via 
‘supply’ and ‘demand’ requests.  Supply is a service 
that is offered by one of the units for the benefit of 
the collaborative community.  Demand is a request 
from one of the units who is seeking advice, 

support or help in order to keep up with the rest of 
the community.  If the communication is via supply 
activities, the unit is currently in a state of being a 
‘Server’.  If the communication calls for a ‘request’ 
of a service or support, the unit is currently in a 
state of being a ‘client’.  
    Another distinction is that in the traditional 
environment, the direction of communication as 
‘request’, ‘find’, ‘search’ or ‘bind’ is a uni-
directional communication and fixed against the 
role it designated.  However, this is not the case in 
digital ecosystems.  The ‘supply’ and ‘demand’ 
requests can be initiated from one unit (ie: X) to 
any other units (ie: A, B, C) and it is bi-directional 
(from A, B, C to X). 
     The collection of different digital ecosystems in 
the world forms today’s digital networked 
economy. Digital ecosystems are dynamic 
interactions between domain clusters and their 
environment working together to preserve quality 
of life such as fighting diseases, providing better 
services or enjoying peaceful surroundings.  
However, if they do not, the networked economy 
will fail and digital ecosystems will fail because 
they do not maintain their environment, 
productivities, prosperity and balanced life (see 
Figure 2 below). 
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Figure 2. The Biome of Ecosystems 

 
3.5 Characteristics of Digital Ecosystem 
Architecture 
    Several factors characterise a digital ecosystem 
architecture; namely:  
o It has a strong information infrastructure that 

extends beyond the original closed walls of the 
individual organisation.  

o It is a domain-oriented cluster, which forms an 
interactive community that attracts similar 
species, which challenge and support each 
other to survive.   

o It contains rich resources that can offer cost-
effective digital services and value-creating 
activities for the participants.  

o It utilises new forms of electronic interaction, 
provision of digital services and use of 
services. 

o It carries high connectivity and electronic 
handling of information of all sorts including 
data and documents.  

o It offers multiple channels for buying and 
selling of services. 

o It captures and utilises business intelligence 
from data, documents and other agents and has 
smart information use.  

o It is an integration of business, human 
endeavours and advanced information systems 
within the digital ecosystem. 

o It facilitates close interaction between 
participants and cross fertilisation and 
nourishes each other and supports different 
needs within the digital ecosystem and between 
different digital ecosystems.  

o It is a cross-disciplinary interaction and 
engagement, which offers a mix of expertise 
that preserves and enhances productivity, 
prosperity and international competitiveness. 

o There is always an underlying knowledge base 
available to support information 
communication that enables shared 
understanding of concepts. 

o Information is highly distributed, 
heterogeneous and massive, like a huge library 
without a catalogue system. 

o Ecosystem participants or agents are 
autonomous, highly interrelated and dynamic 
and able to coordinate among themselves. 

o ‘A digital ecosystem is a self-organising digital 
infrastructure aimed at creating a digital 
environment for networked organisations (or 
agents) that support cooperation, knowledge 
sharing, and development of open and adaptive 
technologies’ and ‘evolutionary domain 
knowledge rich environments’ [15]. 

    The European Union defined digital ecosystems 
as a new initiative [40] and announced ‘Innovation 
Ecosystem Initiative’ as part of the European 
Seventh Framework Proposal and part of the i2010 
initiative [38].  It is also noted that there will be an 
inaugural IEEE International Conference on Digital 
ecosystems and Technology to be held in Cairns, 
Australia in February 2007 (www.IEEE-
DEST.curtin.edu.au).  This demonstrates the 
innovation and significance of the research at 
international level.  
 
4. Conclusion 
   This paper provided an extensive explanation of 
digital ecosystems, their architecture and 
comparison with most advanced information 
communication platforms or environments such as 
client-server, P2P and web-services.  We also gave 
examples such as digital business ecosystems and 
digital health ecosystems.  We hope that this paper 
will help worldwide researchers to further 
understand and broadly apply digital ecosystem 
ideas, principles and architecture in business, 
government and other domain disciplines to 
preserve and enhance the productivity, growth, 
prosperity and international competitiveness. 
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