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INTRODUCTION

In recent times, a large number of improvements have been done in distributed computing like flexibil-
ity, reliability, efficiency, etc. The cloud computing is one of the models which provides verities elastic 
services by using internet technologies. The term “elastic computing” refers to the ability of dynamically 
acquiring computing resources and supporting a variable workload. The cloud applications are normally 
based on the client-server model, and the applications are running on the local machines while the execu-
tions are conducted on the cloud. There are three actors (CSU, CSP, and CSN) in the cloud environment. 

ABSTRACT

The service (task) allocation problem in the distributed computing is one form of multidimensional 
knapsack problem which is one of the best examples of the combinatorial optimization problem. Nature-
inspired techniques represent powerful mechanisms for addressing a large number of combinatorial 
optimization problems. Computation of getting an optimal solution for various industrial and scientific 
problems is usually intractable. The service request allocation problem in distributed computing belongs 
to a particular group of problems, i.e., NP-hard problem. The major portion of this chapter constitutes 
a survey of various mechanisms for service allocation problem with the availability of different cloud 
computing architecture. Here, there is a brief discussion towards the implementation issues of various 
metaheuristic techniques like Particle Swarm Optimization (PSO), Genetic Algorithm (GA), Ant Colony 
Optimization (ACO), BAT algorithm, etc. with various environments for the service allocation problem 
in the cloud.
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The cloud service user (CSU) is a person or an organization that consumes delivered cloud services. The 
cloud service provide (CSP) is an organization that provides and maintains delivered cloud services. The 
cloud service partner (CSN) is a person or an organization that provides support to the building of the 
service offer by a CSP. The cloud user has to request the cloud service provider for the execution of their 
tasks, and an agreement has to make between them called service level agreement (SLA). According to 
the SLA, the CSP provides services to the user. Otherwise, the CSP may give a penalty for the violence 
of SLA. A cloud service provider maintains a massive infrastructure to support elastic services. Cloud 
computing is cost-effective due to resource multiplexing and one of the essential terminologies of the 
cloud computing is virtualization. Virtualization is the creation of a virtual component of different re-
sources of physical computing devices or a single physical machine can run multiple operating systems 
concurrently, each in its own virtual machine.

The National Institute of Standards and Technology (NIST) has defined the cloud computing system 
as a model that provides on-demand services from a shared pool of computing resources like storage, 
servers, network, services, etc. and these services are provided to the user in a faster mode as well as 
stop the services rapidly (Mell & Grance, 2011). According to NIST definition, the cloud system model 
has five essential characteristics, four deployment models, and three service models as shown in Fig-
ure 1. The difference between the four deployment models is the comparison of scalability, reliability, 
security, and cost.

Essential Characteristics of Cloud Computing

1. 	 On-Demand Self-Service: The cloud resources can be registered by the consumer for their usage 
without the necessity of human interaction with each CSP. Here, the computing resources include 
processing power, storage, virtual machines, etc.

2. 	 Broad Network Access: Capabilities are accessible to the network system which can access in 
different ways that advance the system utilization in heterogeneous gadgets, as, for example, elec-
tronic devices like laptops, mobiles, and telephones.

3. 	 Resource Pooling: The computing resources provided by the CSP serve numerous clients using a 
multi-tenant model, with various resources assigned and reassigned dynamically as per customer 
interest. Because of independent location feeling, the client has no knowledge of the exact location 
of different virtual machines.

4. 	 Rapid Elasticity: Availabilities of services can be dynamically provisioned and released automati-
cally by the scale out and scale in by discharging required resources on demand.

5. 	 Measured Service: Utilization of cloud resources measured by monitoring CPU time, storage 
usage, bandwidth usage, etc. Different cloud service provider provides services to the users at a 
different level of abstraction. 

Deployment Models of Cloud Computing

1. 	 Private Cloud: This type of cloud infrastructure exclusively used by one organization or com-
pany or a group of clients. The name of this kind of infrastructure tells about the higher level of 
security, and it results in the increase in cost. This type of cloud may be owned, self-managed, and 
self-operated by any organization. The StACC (Collaborative Research in Cloud Computing) set 
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