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Abstract 

In this paper, we consider the Service 
Ecosystems of cloud computing is emerg-
ing. We present the Architecture of cloud 
computing’s Service Ecosystems, and de-
scribe Service Ecosystems working me-
chanism, then analyze the service compo-
sition the of Service Ecosystems. Value 
network is analyzed by identifying five 
main actors of Service Ecosystems. At 
last, we give summarizes of this paper. 

Keywords: Service Ecosystems, cloud 
computing 

1. Introduction 

Cloud computing has become a very hot 
term in the last few years, but a clear de-
scription of what it is, what it can do, and 
why companies might use it is often diffi-
cult to find. The concept and a number of 
predecessor technologies have been 
around for decades. In essence it is a 
means of renting computers, storage, and 
network capacity on an hourly basis from 
some company that already has these re-
sources in their own data center and can 
make them available to you and your cus-
tomers via the Internet(Smith, 2009) [1]. 

Nicholas Carr has suggested that com-
puting will follow electricity generation 
in the pattern of business use (Carr, 2008) 

[2]. A hundred years ago, companies 
stopped generating their own power with 
steam engines and dynamos and plugged 
into the newly built electric grid. The 
cheap power pumped out by electric utili-
ties didn’t just change how businesses 

operate. It set off a chain reaction of eco-
nomic and social transformations that 
brought the modern world into existence.  
A century ago, power generation was a 
barrier to market entry because of the 
huge up-front cost to build dedicated fac-
tory generation capacity. In the late 20th 
century, the cost of IT was a similar bar-
rier to new companies. Hooked up to the 
Internet’s global computing grid, massive 
information-processing plants have begun 
pumping data and software code into our 
homes and businesses. Cloud computing 
offers to eliminate this barrier by turning 
computing into a utility that companies 
can purchase based on specific demand. 

The shift is already remaking the com-
puter industry, bringing new competitors 
like Google and Salesforce.com to the 
fore and threatening stalwarts like Micro-
soft and Dell. But the effects will reach 
much further. Cheap, utility-supplied 
computing will ultimately change society 
as profoundly as cheap electricity did. We 
can already see the early effects — in the 
shift of control over media from institu-
tions to individuals, in debates over the 
value of privacy, in the export of the jobs 
of knowledge workers, even in the grow-
ing concentration of wealth. As informa-
tion utilities expand, the changes will on-
ly broaden, and their pace will only acce-
lerate (Carr, 2008). [3]  

Amazon.com has become the leader in 
providing cloud services to thousands of 
businesses in the last few years. IT com-
panies like IBM, HP, Sun, Microsoft, and 
many smaller companies are getting into 
the business and base their own cloud of-
ferings on the model pioneered by Ama-
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zon. Each offer a unique package of ser-
vices, security, accessibility, reliability, 
and support that they feel will appeal to 
the customers they are interested in 
(Smith, 2009). 

The success of Web-service-centred 
business models such as Amazon.com, 
Google, and Salesforce.com demonstrate 
the real commercial success of these 
models. Building on their wide-spread 
use new composite services are created 
that span across business boundaries in 
order to implement end-to-end business 
processes. This phenomenon of a large 
collection of Web services has been de-
scribed as a service ecosystem and a 
growing interest in academic research is 
emerging as a consequence (Barros et al, 
2005; Barros & Dumas, 2006; Riedl et al., 
2008; Riedl et al., 2009; Sawatani, 2007; 
Wu/Chang, 2005) [4] [5] [6] [7] [8] [9]. 

A rich ecosystem of Cloud computing 
services and providers has emerged, 
forming a complex environment in which 
Web-scale end-user applications and ser-
vices are developed, tested, deployed and 
operated(Lenk, A., et al, 2009). [10]In sec-
tion 2, we give the architecture of cloud 
computing service ecosystem. 

2. The Architecture  

As the Web service infrastructure matures 
and first-generation SOAs move to the 
mainstream, a new revolution in service-
orientation is emerging. Web service pro-
viders are interconnecting their offerings 
in unforeseen ways, giving rise to Web 
service ecosystems (Barros et al, 2005; 
Barros & Dumas, 2006). A Web service 
ecosystem is a logical collection of Web 
services whose exposure and access are 
subject to constraints characteristic of 
business service delivery. In these eco-
systems, service consumers procure ser-
vices through different distribution and 
delivery channels, outsourcing service 
delivery functions such as payment, au-

thentication, and mediation to specialist 
intermediaries. Web service ecosystems 
make explicit the notion of service pro-
curement, separating it from that of con-
ventional service supply. 

There are many definitions of cloud 
computing. Youseff et al. were among the 
first who tried to provide a comprehen-
sive understanding of cloud computing 
and all its relevant components. They re-
gard cloud computing as a “collection of 
many old and few new concepts in sever-
al research fields like Service- Oriented 
Architectures (SOA), distributed and grid 
computing as well as Virtualization” 
(Youseff et al. 2008) [11]. According to 
Youseff et al. “cloud computing can be 
considered a new computing paradigm 
that allows users to temporary utilize 
computing infrastructure over the net-
work, supplied as a service by the cloud-
provider at possibly one or more levels of 
abstraction” (Youseff et al. 2008). Ac-
cording to Armbrust et al. “Cloud Com-
puting refers to both the applications de-
livered as services over the Internet and 
the hardware and systems software in the 
datacenters that provide those services. 
The services themselves have long been 
referred to as Software as a Service 
(SaaS). The datacenter hardware and 
software is what we will call a Cloud. 
When a Cloud is made available in a pay-
as-you-go manner to the general public, 
we call it a Public Cloud; the service be-
ing sold is Utility Computing. We use the 
term Private Cloud to refer to internal da-
tacenters of a business or other organiza-
tion, not made available to the general 
public. Thus, Cloud Computing is the 
sum of SaaS and Utility Computing, but 
does not include Private Clouds” 
(Armbrust et al. 2009) [12]. In this way the 
authors as well understand cloud compu-
ting as a collective term, covering preex-
isting computing concepts such as SaaS 
and utility computing. Being grid compu-
ting scholars, Buyya et al. postulate a 
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more technical focused approach, regard-
ing cloud computing as a kind of parallel 
and distributed system, consisting of a 
collection of virtualized computers. This 
system provides resources dynamically, 
whereas Service Level Agreements (SLA) 
are negotiated between the service pro-
vider and the customer (Buyya et al. 2008) 

[13].In an attempt to provide a generally 
accepted definition, Vaquero et al. have 
derived similarities, based on Geelan’s 
collection of expert opinions (Geelan 
2009) [14]. They claim that “clouds are a 
large pool of easily usable and accessible 
virtualized resources (such as hardware, 
development platforms and/or services). 
These resources can be dynamically re-
configured to adjust to a variable load 
(scale), allowing also for an optimum re-
source utilization. This pool of resources 
is typically exploited by a pay-per-use 
model in which guarantees are offered by 
the Infrastructure Provider by means of 
customized SLAs” (Vaquero et al. 2009). 
Based on literature review and perception 
of cloud computing, München[15] provide 
a definition that regards the concept ho-
listically, from both the application and 
infrastructure perspective, which focus on 

the deployment of computing resources 
and applications, rather than on a technic-
al description. München’s definition 
stresses the ability of service-composition, 
allowing service providers to create new 
services by aggregating existing services, 
enabling customized solutions and vary-
ing distribution models. München consid-
er cloud computing as an IT deployment 
model, based on virtualization, where re-
sources, in terms of infrastructure, appli-
cations and data are deployed via the in-
ternet as a distributed service by one or 
several service providers. These services 
are scalable on demand and can be priced 
on a pay-per-use basis.US National Insti-
tute of Standards and Technology (NIST) 
‘s definition has captured the commonly 
agreed aspects of cloud computing; it de-
fines cloud computing as “a model for 
enabling convenient, on-demand network 
access to a shared pool of configurable 
computing resources (e.g., networks, 
servers, storage, applications, and servic-
es) that can be rapidly provisioned and 
released with minimal management effort 
or service provider interaction”(Mell & 
Grance, 2009) [16]. 

 

 
 

Fig. 1: service ecosystems of cloud computing. 
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Based on above definitions and analy-
sis, we consider the cloud computing as 
service ecosystems in which everything is 
service, and Through the increased ser-
vice orientation and the opportunities of 
offering services on general cloud com-
puting platforms provided by other pro-
viders as well as the new opportunities to 
integrate individual component services 
to create value-added, complex services 
gave rise to a set of new roles that can be 
found in cloud computing. So the archi-
tecture of service ecosystems show as 
figure 1.  

So in this paper, Section 3 describes 
Service Ecosystems working mechanism. 
Section 4 discuss the topic about every-
thing is service in the Service Ecosystems. 
Section 5 is about the actor of Service 
Ecosystems. 

3. Service Ecosystems Mechanism 

In Moore’s opinion, Ecosystems is the 
third form of coordinating production fol-
low Markets and Hierarchies (Moore, 
2005) [17]. 

Markets facilitate transactions for 
goods. Hierarchies facilitate control over 
activities that produce goods. Ecosystems 
facilitate coordination of innovation in 
goods and the activities that produce 
them, as well facilitate managed co-
evolution of the complex web of markets 
and hierarchies themselves. What differ, 
in the three forms of organization, are the 
ideal relationships that are sought, and the 
levels of analysis used to judge perfor-
mance. In markets, the ideal is perfectly 
transparent transactions for contributions, 
i.e. goods and services. In hierarchies, the 
ideal is perfect control of tasks. In busi-
ness ecosystems, the ideal is perfect co-
evolution of innovation across a multi-
tude of contributors. 

Moore give a three order of business 
evolution which moves forward from a 
first order consideration of exchanges, to 

a second order focus on activities, to a 
third order emphasis on the ideas that 
guide activities: on designs, paradigms, 
patterns, and the trajectories of innova-
tion that inventive contributors can im-
agine(Moore, 2005). The first order of 
consideration is the “invisible hand” of 
the market (Smith, 1776) [18]. The second 
order of consideration is the “visible 
hand” of the firm (Chandler ,1980) [19]. 
The third order of consideration might be 
termed the “visible imagination” because 
the transactions that are coordinated are 
not primarily for goods or activities, but 
for commitments to the future. A business 
ecosystem is a distinct managerial ap-
proach for coordinating the co-evolution 
of agency, agency concerned with intra-
and-intermarket improvement in goods 
and services, and with intra-and-inter-
firm improvement in activities. 

Eymann et al present us with An inves-
tigation of implementing an electronic 
Grid market based on the “Catallaxy” 
concept of F.A. von Hayek (Eymann et al, 
2005) [20]. This market makes use of a 
“free market” economic self-organisation 
approach in the context of electronic ser-
vices. A key issue is to utilize this ap-
proach as the basis for realizing resource 
allocation in Application Layer Networks 
(ALNs). 

Hayek’s work provides concrete in-
sight on the working mechanisms of eco-
nomic coordination. The emergence of 
software agent technology and increasing 
us of virtualization  leads to the possibili-
ty of implementing Hayek’s Catallaxy 
concept and using the ensuing “spontane-
ous order” as a concrete proposal for both 
the design and coordination cloud compu-
ting. The Catallaxy concept is based on 
the explicit assumption of self-interested 
actions of the participants, who try to 
maximize their own utility and choose 
their actions under incomplete informa-
tion and bounded rationality (Simon, 
1957) [21]. The term Catallaxy comes from 
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the Greek word “katallatein”, which 
means, “to barter” and at the same time, 
“to join a community.” The goal of Cata-
llaxy is to arrive at a state of coordinated 
actions, through the bartering and com-
municating of members, to achieve a 
community goal that no single user has 
planned for.  

The main characteristics of the Cata-
llaxy( Hoppmann, 1999) [22] are enume-
rate as:(1)Participants work for their own 
interest to gain income;(2) Participants 
can only estimate the effect of action al-
ternatives on an income or utility max-
imization goal;(3) Participants communi-
cate using commonly accessible markets, 
where they barter about access to re-
sources held by other participants.  

In the service Ecosystems of cloud 
computing, Catallactic agents follow the 
economic goal of profit maximization. 
They try to buy input goods for less and 
to sell output goods for more. Depending 
on the current market situation, its equity, 
and stock, the agent decides autonomous-
ly which action to take next – whether to 
buy, sell, produce, move or self-terminate. 

The agent lifecycle “follows the mon-
ey”(Ardaiz et al, 2006) [23]: if the agent 
has finished goods in stock, it tries to sell. 
If the agent has no goods, but input fac-
tors in stock, it stimulates the production 
of output goods (by waiting an appropri-
ate length of time). If the agent has no 
input factors in stock, it tries to buy some. 
If the market situation is completely satis-
fying, e.g. if there are no offers or de-
mands within a certain time span, the 
agent tries to move to another market-
place. If the agent has spent its entire 
budget or all marketplaces are shut down, 
it has to terminate – every few millise-
conds the agent has to pay utilization fees 
to the market anyway, so doing nothing is 
never a rewarding strategy. In the case of 
buying or selling, the software agent goes 
through the three stages of a market 
transaction: information, agreement, and 

settlement. In the information phase of 
any transaction, a buyer or seller has to 
identify his or her potential trading part-
ners. The buyer agent initiates the agree-
ment phase by communicating with a 
supplier. Both software agents negotiate 
using a monotonic concession protocol, 
where propose and counter-propose mes-
sages with subsequent price concessions 
are exchanged. If the negotiation process 
is successful, both agents will reach a 
compromise price agreement; otherwise, 
someone will sooner or later drop out of 
the negotiation. In this event, the agents 
will restart with other partners. In the fi-
nal settlement phase, the transaction is 
carried out and monitored. Sellers and 
buyers exchange goods and money, re-
spectively. 

In section5, we’ll describe 5 kind of 
agent. Which is customer, service provid-
er, aggregators (Kohlborn, T., et al, 2009), 
platform provider and infrastructure pro-
vider. 

4. The Composition of Cloud Compu-
ting 

On the technical side, service ecosystems 
refer to a logical web service collection 
(Barros & Dumas, 2006), with more than 
one service provider. On the business side, 
service ecosystems bring together shared 
information, people, and technology 
(Spohrer, 2007) [24]. They comprise ser-
vice innovation, service design, service 
engineering, service marketing, and ser-
vice provisioning (Kett et al) [25]. 

The NIST model describes cloud com-
puting as being composed of Three ser-
vice models, Four deployment models 
and Five characteristics (Mell & Grance, 
2009). [26] 

The three service Models include 
Cloud Software as a Service 
(SaaS),which refer to the capability pro-
vided to the consumer is to use the pro-
vider’s applications running on a cloud 
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infrastructure, the applications are access-
ible from various client devices through a 
thin client interface such as a web brows-
er (e.g., web-based email); Cloud Plat-
form as a Service (PaaS), which means 
the capability provided to the consumer is 
to deploy onto the cloud infrastructure 
consumer-created or acquired applica-
tions created using programming lan-
guages and tools supported by the pro-
vider; Cloud Infrastructure as a Service 
(IaaS) is described as the capability pro-
vided to the consumer is to provision 
processing, storage, networks, and other 
fundamental computing resources where 
the consumer is able to deploy and run 
arbitrary software, which can include op-
erating systems and applications. 

Four deployment models is consist of  
Private cloud, which is operated solely 

for an organization, It may be managed 
by the organization or a third party and 
may exist on premise or off premise; 
Community cloud, The cloud infrastruc-
ture is shared by several organizations 
and supports a specific community that 
has shared concerns (e.g., mission, securi-
ty requirements, policy, and compliance 
considerations);Public cloud, The cloud 
infrastructure is made available to the 
general public or a large industry group 
and is owned by an organization selling 
cloud services; Hybrid cloud, The cloud 
infrastructure is a composition of two or 
more clouds (private, community, or pub-
lic) that remain unique entities but are 
bound together by standardized or pro-
prietary technology that enables data and 
application portability (e.g., cloud burst-
ing for load-balancing between clouds). 

 
Category Characteristics Product Type Vendors & Products 
SaaS Customers are provided 

with applications that 
are accessible anytime 
and from anywhere. 

Web applications 
and services (Web 
2.0) 

SalesForce.com (CRM)
Clarizen.com (Project Man-
agement) Google Documents, 
Google Mail (Automation) 

PaaS Customers are provided 
with a platform for de-
veloping applications 
hosted in the Cloud. 

Programming APIs 
and frameworks; 
Deployment system. 

Google AppEngine  
Microsoft Azure  
Manjrasoft Aneka 

IaaS/HaaS Customers are provided 
with virtualized hard-
ware and storage on top 
of which they can build 
their infrastructure. 

Virtual machines 
management infra-
structure, Storage 
management 

Amazon EC2 and S3; 
GoGrid; Nirvanix 

 
Table 1: Cloud computing services classification (Buyya et al, 2009) [27]. 

 
The five characteristics is On-demand 
self-service, which means A consumer 
can unilaterally provision computing ca-
pabilities, such as server time and net-
work storage, as needed automatically 
without requiring human interaction with 
each service’s provider; Broad network 
access refer to Capabilities are available 
over the network and accessed through 
standard mechanisms that promote use by 
heterogeneous thin or thick client plat-

forms (e.g., mobile phones, laptops, and 
PDAs); Resource pooling means the pro-
vider’s computing resources are pooled to 
serve multiple consumers using a multi-
tenant model, with different physical and 
virtual resources dynamically assigned 
and reassigned according to consumer 
demand; Rapid elasticity imply that capa-
bilities can be rapidly and elastically pro-
visioned, in some cases automatically, to 
quickly scale out and rapidly released to 
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quickly scale in.; Measured Service 
means that cloud systems automatically-
control and optimize resource use by le-
veraging a metering capability at some 
level of abstraction appropriate to the 
type of service (e.g., storage, processing, 
bandwidth, and active user accounts). 

NISTs model imply that The five cha-
racteristics should be seem as the inter-
mediary between customer and three ser-
vice models as well as four deployment 
models, as showed in figure 1. It is quite 
uncommon for a single value offering to 
encompass all the customer’s demand. 
More likely, different vendors specialize 
their business towards providing a specif-
ic subclass of services that address the 
needs of a market sector customer, so it is 
possible to characterize the different solu-
tions into the three service Models. Table 
1 summarizes the nature of these catego-
ries and lists some major players in the 
field. 

5. The value network of Cloud compu-
ting service ecosystem 

From the service ecosystem model de-
scribed in section 2, we can derive five 
major actors within the value network: 
The customer, the service provider, Ag-
gregators (Kohlborn, T., et al, 2009) 

[28] ,the platform provider and the infra-
structure provider.  

The customer buys services through 
various distribution channels, for example, 
directly from the service provider or 
through a platform provider. Correspond-
ing roles are found, for example, in Bar-
ros & Dumas (2006) [29], Riedl et al. 
(2009) or Haupt (2003). 

Service providers, also labeled IT ven-
dors, develops applications that are of-
fered and deployed on the cloud compu-
ting platform and offer value to the cus-
tomer and an aggregate services provider 
respectively. They access hardware and 
infrastructure of the infrastructure pro-

viders. For example, Tapscott et al. call 
this role “content provider”(Tapscott & 
Lowy, 2000) [30] and Haupt “manufactur-
er”(Haupt, 2003). 

As we especially want to highlight the 
aspect of service composition, we have 
added the aggregator role to the simpli-
fied cloud computing value network de-
picted in Figure 1. The aggregator offer-
ing new services or solutions to customer 
by combining preexisting services. There-
fore, they are both a customer (from the 
perspective of the service provider) and a 
service provider (from the perspective of 
the customer). Barros and Dumas call that 
role “service broker”(Barros & Dumas, 
2006), Haupt calls that an “assemb-
ler”(Haupt, 2003). Aggregators that focus 
on the integration of data rather than ser-
vices are called data integrators. They en-
sure that already existing data is prepared 
and is usable by different cloud services 
and can be regarded as a sub-role of ag-
gregators with a straightforward focus on 
technical data integration. 

The platform provider offers an envi-
ronment within which cloud applications 
can be deployed. He also acts as some 
kind of catalogue or market within which 
applications are offered to the customer 
through one simple portal. The platform 
provider offers the technical basis for the 
marketplace where the services are of-
fered. 

Infrastructure providers provide the 
technical backbone and supplies the value 
network with all the computing and sto-
rage services needed to run applications 
within the cloud.. They offer the neces-
sary, scalable hardware for the services 
(Tapscott & Lowy, 2000) upon which the 
service providers offer their services. In-
frastructure providers are sometimes also 
called IT vendors. 

Within this value network, value is 
created by providing services that are 
valuable for other participants of the net-
work. Infrastructure services for example 
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are essential for all other actors within the 
value network, who consume this service 
to provide their service offering. All the 
actors within the value network exchange 
services for money add value for other 
actors through service refinement and 
eventually provide services that fulfill the 
customers’ needs. As it can be observed 
in practice, one company can of course 
act in more than one role. Salesforce for 
example is a platform provider (AppEx-
change) and application provider (CRM) 
at the same time1. It can also host its own 
infrastructure or partly source it from 
third party infrastructure providers. Vari-
ous service providers can offer their ap-
plications on the Salesforce platform 
which customers can utilize in conjunc-
tion with or separately of Salesforce’s 
CRM solution. Aggregators might com-
bine different services to easily provide a 
customized solution for the customer. 

An architecture must support the man-
agement of the ecosystem of Cloud Com-
puting. The ecosystem includes all in-
volved services and solutions vendors, 
partners, and end users to provide or con-
sumer shared resources in the Cloud 
Computing environment. Cloud vendors 
expose its interaction interfaces of its in-
ternal operations and product develop-
ment capability to the cloud. Cloud part-
ners provide components to cloud ven-
dors or serve as agents to provide value-
added services to the cloud clients. Cloud 
clients are users of the cloud services that 
offer business goal driven resource shar-
ing.  

In Zhang & Zhou’s [31] opinion, the 
ecosystem should set vendor dashboard, 
partner dashboard and client dashboard. 
Cloud vendor dashboard provides an in-
tegrated view of interaction with vendors’ 
frontend and backend operations. Since 
most of the cloud vendors do not work 
alone anymore, they need to collaborate 

                                                           
1 http://www.salesforce.com 

with their partners in the value chain of 
Cloud Computing environment. In this 
regard, a partner dashboard is needed for 
the participating partners to interact with 
the cloud vendors and clients. The cloud 
client dashboard provides a focal point 
for all kinds of users to interact with 
Cloud Computing services or offerings. 
Putting all those dashboards together, the 
Cloud Computing ecosystem manage-
ment layer provides an integrated on-
boarding process and common utilities to 
support the seamless collaboration and 
message exchanges among cloud vendors, 
partners, and clients. 

6. A Case Study 

Salesforce (www.salesforce.com) leve-
rages software components from the open 
development community through AppEx-
change. AppExchange expands Sales-
force’s customer relationship manage-
ment software into a larger business 
software portfolio and exposes this port-
folio as a collection of services. Develop-
ers can code against Salesforce services 
using AppExchange testing and deploy-
ment tools. Salesforce can then absorb the 
most fitting compliant software compo-
nents from third-party developers.This 
also encourages further avenues of pro-
curement through open publication of Sa-
lesforce Web services and integration 
with other components. For example, 
NetSuite (www. netsuite.com) integrates 
Salesforce services with its enterprise re-
source planning (ERP) and portal solu-
tions, thereby competing with Sales-
force’s value-added layer. As a result, 
AppExchange will likely foment a com-
prehensive enterprise applications mar-
ketplace. 

There are other forms of open pro-
curement in emerging service market-
place solutions. StrikeIron, for example, 
supports a repertoire of service delivery 
functions, including customer account 
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management, search, purchasing, and au-
thentication. Third parties and established 
intermediaries can hook into and supple-
ment this functionality. For example, Sa-
lesforce telecall listing service is availa-
ble through StrikeIron. Likewise, StrikeI-
ron’s partnership with Dreambuilder 
enables extensions through US govern-
ment services for address, phone number, 
and taxation verifications. 

7. Summary and Conclusion 

Cloud computing is a new and promising 
paradigm delivering IT services as com-
puting utilities. As Clouds are designed to 
provide services to external users, pro-
viders need to be compensated for shar-
ing their resources and capabilities. In 
this paper, we consider the Service Eco-
systems of cloud computing is emerging. 
We give the Architecture of cloud com-
puting’s Service Ecosystems, and de-
scribes Service Ecosystems mechanism, 
then analyze the service composition the 
of Service Ecosystems. Section 5 is about 
the actor of Service Ecosystems. at last, 
summarizes and concludes the paper. 
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