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1. Introduction 

Cloud computing represents a keyword in the industrial and 
academic world today [1]. Its success is due to its win-win model: 
specialized providers offer their resources through standardized 
mechanisms, while stakeholders exploit and pay for the resources 
they need wherever they are. Some of the main features of the 
available cloud computing solutions are elasticity and scalability. 
Providers have a large number of resources, where a potentially 
unlimited number of stakeholders may ask for their usage based 
on their actual needs. The stakeholders’ needs may often be 
characterized by significant fluctuations due to the model of 
payment, which is based on the pay-per-use paradigm. This has an 
important implication: providers make an initial investment in 
expensive infrastructure and resources to sustain this model.  
Most of the available cloud computing providers are known 
players on the IT market such as Google, IBM, Amazon, or 
Microsoft. Small or medium size players cannot compete in this 
domain. In this work, we introduce our vision for cloud 
computing which aims to (1) optimize resource management by 
discouraging idle resources, (2) provide a market exchange model 
exploiting trading mechanisms for resource allocation and 
exchange where actors (providers and stakeholders) may offer and 
buy resources, and (3) support failure management for critical 
situations [2].  

 
2. Our Approach 

Considering the main features of cloud computing and the 
available solutions, we have identified several aspects, which may 
be improved in this domain. They can be summarized as follows. 
First, most of the cloud computing market is controlled by 
important IT players. Providers need a significant initial financial 
investment to enter this market and to offer a competitive 
solution. Providers need a complex IT infrastructure to sustain the 
high market demands and to provide features of resource 
management (e.g., scalability, high fault tolerance). This aspect 
excludes medium or small size potential players. Furthermore, the 
cost of resources cannot decrease in such a context, as the 
resources are in large quantities but limited. Our aim is to offer a 
cloud computing solution, which is open to any actor, be it 
provider or stakeholder. The idea is to consider cloud computing 

similarly to a resource-constraint system. We accomplish this via 
a resource management system that minimizes resource idle, 
spreads proportionally resource allocation among the stakeholders 
based on their current needs, and exploits resource trading 
mechanisms when the number of available resources is lower than 
the requested ones. 
Second, currently available cloud computing solutions are based 
on a single provider model. RightScale introduces the multi-
provider model, which offers a unified management interface for 
the usage of resources coming from different providers. However, 
RightScale does not offer its own resources and supports only 
some providers, being a common platform for resource 
management on multiple clouds. Our aim is to implement a 
solution based on a multiple-provider model, enabling small and 
medium size providers access to the cloud market. Stakeholders 
may ask for resources to many providers. Furthermore, 
stakeholders may also have particular needs, which require the 
replication of their applications due to critical aspects or internal 
policies. Alternatively, stakeholders may be distributed and a 
single provider does not ensure the requested performance level 
worldwide. A side effect of a multiple-provider solution may be 
the decrease of the resources costs, as in an open market an 
equilibrium of resources demands and supplies can be achieved.  
Third, cloud computing solutions achieve failure management 
internally, increasing investments and blocking the entrance of 
new providers. Unexpected situations may occur anytime (e.g., 
blackouts). They lead to the unavailability of resources. In such 
situations, failure management becomes critical. We deal with this 
aspect introducing fault-management mechanisms in our solution. 
This is done leveraging on the multi-provider market to solve the 
failure via resource trading, which provides new resources. 
Considering the above-mentioned aspects we propose an 
alternative approach which is based on the idea that in the future, 
due to its spread, cloud computing may become a resource-
constrained domain. The objectives of our solution are: (1) offer a 
single unified interface to acquire, manage, exchange and trade 
resources from different providers, (2) optimize resource 
allocation and usage by avoiding resource idle, (3) distribute 
proportionally resources among stakeholders especially in 
constrained situations, (4) support fault management through 
trading of resources, and (5) implement self-adaptation 
mechanisms for each actor in the system based on the current 
system state. Furthermore, our solution enables also stakeholders 
to offer the resources they have acquired from providers when 
critical situation occur and stakeholders can reduce their resource 
usage and yield part of them to other actors (be them providers or 
stakeholders - see Figure 1). 
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Figure 1: (a) Single provider approach with direct communication 
between stakeholders and provider, and (b) Our approach, 
where each actor uses the trading system, in which it can act as 
a stakeholder or a provider depending on current needs. 
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