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Abstract –The dynamicity, coupled with the uncertainty that occurs between advertised resources and users’ 
resource requirement queries, remains significant problems that hamper the discovery of candidate resources in a 
cloud computing environment. Network size and complexity continue to increase dynamically which makes 
resource discovery a complex, NP-hard problem that requires efficient algorithms for optimum resource discovery. 
Several algorithms have been proposed in literature but there is still room for more efficient algorithms especially as 
the size of the resources increases.  This paper proposes a soft-set symbiotic organisms search (SSSOS) algorithm, a 
new hybrid resource discovery solution. Soft-set theory has been proved efficient for tackling uncertainty problems 
that arises in static systems while symbiotic organisms search (SOS) has shown strength for tackling dynamic 
relationships that occur in dynamic environments in search of optimal solutions among objects. The SSSOS 
algorithm innovatively combines the strengths of the underlying techniques to provide efficient management of 
tasks that need to be accomplished during resource discovery in the cloud. The effectiveness and efficiency of the 
proposed hybrid algorithm is demonstrated through empirical simulation study and benchmarking against recent 
techniques in literature. Results obtained reveal the promising potential of the proposed SSSOS algorithm for 
resource discovery in a cloud environment. 
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1. Introduction 

Cloud computing consists of a wide range of on-demand computing resources which are provided as services by 
several cloud resource providers or publishers [1]. Resource discovery in such environment is very critical as a 
result of competition for maximum utilization of available resources. Basically, a resource discovery process entails 
searching, matching and selection of a candidate cloud resource that meets the requirements of a user’s job. The key 
objective of any resource discovery mechanism is therefore to enable an efficient search of the cloud resources and 
match them accurately with client’s cloud applications [2]. Achieving this objective is very challenging, in addition 
to the proliferation of resources that are made available in the cloud. The cloud environment is typically dynamic in 
nature. In addition, resources that are published are heterogeneous, and their availability plagued by uncertainties. 
The problem of uncertainty in the published resources presents a major bottleneck in the resources discovery 
process. This uncertainty is described as a resource or a service property that is explicitly utilized by a published 
resource(s) which is missing in another published resource(s) belonging to the same category [6]. These peculiar 
characteristics make cloud resources difficult to manage [3, 4, 5]. This difficulty extends to the capacity to 
determine appropriate resource subsets for the corresponding applications and the scheduling of users’ jobs. In order 
to resolve the uncertainty problem and improve the accuracy of the discovery process, there is need to reduce the 
search radius when matching published resources with corresponding client’s requirements. 

Although resource discovery is critical to resource allocation and management, and several approaches have 
appeared in literature for tackling resource discovery in cloud computing [2, 4, 6], there is still need for better, 
efficient and reliable techniques. This study therefore, focuses on tackling the uncertainty associated with resource 
discovery precisions in order to increase accuracy in the retrieval of candidate resources that satisfy cloud users’ 
quality of service requirements and maximizes the utilization of cloud resources in an economic manner. This paper 
presents a new resource discovery approach that is based on the use of unique parameterization properties of the soft 
set theory. The proposed method uses the basic ideas developed by Maji and Roy [7], and it is enriched by a SOS 
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