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Abstract
Purpose – Cloud Computing has become a more promising technology with potential opportunities,
through reducing the high cost of running the traditional business applications and by leading to new
business models. Nonetheless, this technology is fraught with many challenges. From a Software as a
Service (SaaS) provider perspective, deployment choices are one of the major perplexing issues in
determining the degree to which the application owners’ objectives are met while considering their
customers’ targets. The purpose of this paper is to present a newmodel that allows the service owner to
optimize the resources selection based on defined metrics when responding to many customers’ with
various priorities.
Design/methodology/approach – More than 65 academic papers have been collected, a short list of
the most related 35 papers have been reviewed, in addition to assessing the functionality of major cloud
systems. A potential set of techniques has been investigated to determine the most appropriate ones.
Moreover, a new model has been built and a study of different simulation platforms has been conducted.
Findings – The findings demonstrate that serving many SaaS customer requests, with different
agreements and expected outcomes, would have mutual influence that impact the overall provider
objectives. Furthermore, this paper investigates how tagging those customers with various priorities,
with reflection of their importance to the provider, permits controlling and aligning the selection of
computing resources as per the current objectives and defined priorities.
Research limitations/implications – This study provides researchers with a useful literature,
which can assist them in relevant subject. Additionally, it uses a value-based approach and particle
swarm technique to model and solve the optimization of the computing resource selection, considering
different business objectives for both stakeholders, providers and customers. This study derives
priority of a number of factors, by which service providers can make strong and adaptive decisions.
Practical implications – The paper includes implications on how the SaaS service provider can
make decisions to select the needed virtual machines type driven by his own preferences.
Originality/value – This paper rests on the usage of Particle Swarm Optimization technique to
optimize the business value of the service provider, as well as the usage of value-based approach. This
will help model that value in order to combine the total profit of the provider and the customer
satisfaction, based on the agreed budget and processing time requested by the customer. Another
additional approach has been charted by using the customer severity factor that allows the provider to
reflect the customer importance while making the placement decision.
Keywords Cloud Computing, Particle Swarm Optimization, Business driven IS management,
SaaS management, Value as a service
Paper type Research paper

1. Introduction
From a business perspective, Cloud Computing, which presents a new paradigm for
distributed computing, is about improving organizational efficiency and reducing
operational cost, often coupled with the objective of achieving a faster time to market
(Hauck et al., 2010). Cloud Computing delivers three defined models: Software as a
Service (SaaS), Platform as a Service (PaaS), and Infrastructure as a Service (IaaS).
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SaaS refers to prebuilt, functionally independent, vertically integrated and
universally available applications delivered to and used by customers as services.
PaaS refers to software and product development, which clients lease so they can build
and deploy their own applications for their specific use. IaaS is essentially hardware
devices and generally refers to a virtualization environment where services enable
the Cloud platforms and applications to connect and operate.

In Cloud systems, it is critical for cloud providers to take influential decisions to
make the most suitable deployment choices in order to maintain the required and
acceptable value of his/her objectives. Achieving the required value needs a high level
of adaptability and responsiveness to the business requirements and objectives.
This mission becomes more complicated when serving different customers with
different agreements, hence with various expected outcomes.

This paper presents a new model that allows the service owner to optimize the
resources selection based on defined metrics when responding to many customers’with
various priorities. The paper rests on the usage of Particle Swarm Optimization (PSO)
technique to optimize the business value of the service provider, as well as the usage of
value-based approach. PSO, an applied soft computing method developed by Kennedy
and Eberhart (1995), is one of the most advance evolutionary algorithms driven from
nature. PSO approximates an optimal solution by iteratively improving a group of
candidate solutions, called particles. PSO has become popular due to its simplicity and
its effectiveness in a wide range of applications with low computational cost. The
business objectives, on the other hand, are modelled using value-based approach
presented in our previous work for SaaS management, called VBM (Murad and Dowaji,
2014). It allows modelling those objectives in alignment with varying required metrics
of different weighted customers.

The remainder of the paper is structured as follows: Section 2 presents the related
works. Section 3 outlines the research methodology. Section 4 defines the problem of
business value maximization. The evaluation and experiments are presented in Section
5. Section 6 is dedicated to research implications and limitations while Section 7 is the
summary and futuristic works.

2. Related works
Different available service models of Cloud Computing paradigm have made it more
feasible for service providers to deliver their services as a utility to the customers in
different methods. This is mainly and specifically due to: virtualization and SaaS model.

2.1 Virtualization
Virtualization is a process of substitution in which a physical resource is replaced by
many logical (virtual) resources (Litoiu et al., 2010). Organizations, therefore, can
govern and manage cloud services as a critical element of running IT as a business.

2.2 SaaS
SaaS is the delivery of software functionality online, which is similar to the one
installed on a local machine. Depending on the content of the service, a cloud can offer
IaaS, PaaS and SaaS (Litoiu et al., 2010). The services that are provided by Google for
office automation is one of SaaS examples, this includes Google Mail, Google
Documents and Google Calendar. SalesForce.com is a provider of commercial solution
which provides online customer relationship management. Another commercial
solution provider is Clarizen.com which provides a project management services.
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Appirio is an integrated solution that provides complete support for any management
aspect of modern enterprises from project management to resource planning. Appirio is
able to be integrated to the platform additional services exposed by other Clouds such
as Amazon EC2, SalesForce.com, Google AppEngine and Facebook (Buyya et al., 2013).

This computational model, Cloud Computing, has been presented in many works,
which have been assumed to deal with different issues. There have been a number of
attempts that focused on the technical perspective of the computing model including
performance enhancement (Alsolami, 2013; Roy and Dutta, 2013), availability (Birman
et al., 2009), data storage (Gheorghe et al., 2010; Pretschner et al., 2008) and privacy
(Unruh and Müller-Quade, 2010; Künzler et al., 2009; Dowsley et al., 2009).
Other researches ranged from computer networking, distributed file systems,
distributed database to computational job scheduling problems (Chun and Culler,
2002; Coleman et al., 2004).

On the other hand, different aspects of business influencing factors have been studied
in many other endeavours due to the fact that businesses now expect that IT cloud
services and infrastructures should bring them closer to achieve their own business
objectives. Chauhan (2011) has provided a general framework for vendor-independent
cloud management, which chooses and executes cloud management actions that are
optimal businesswise. He extends the WS-Policy4MASC to support the management
actions and metrics.

Elmroth et al. (2009) proposes an accounting and billing architecture between the
consumers and the infrastructure provider in a federated cloud infrastructure.
The objective is to cope with the migration of virtual machines (VMs) by managing
pre-paid and post-paid payment schemes according to the users’ needs.

An architecture for business driven IT management model has been proposed by
Oriol and Guitart (2011). It presents three layers: cloud layer, business layer and the
execution layer. Adopting this model by the cloud providers allows for business level
governance. Litoiu et al. (2010) have discussed several facets of optimization in Cloud
Computing, proposing architecture for corresponding challenges. It considers a layered
cloud to support the self-managed cloud service.

Moreover, many endeavours have addressed issues of resource allocation in
cloud environment. Sauvé et al. (2005) have proposed a model that realizes the best
service value for the provider. However, their model only considers the business
losses due to IT service failure or performance degradation, using a static method for
resource allocation.

Li and Chinneck (2009) have presented a method for achieving optimization in
clouds, using performance models in the development, deployment and operation of the
cloud-hosted application. Nonetheless, this optimization model only considers the cost
reduction target, using the response time to determine the Quality of Service (QoS)
presented to the customer.

Li et al. (2013) introduce an approach for improving the availability guarantee of
software applications by optimizing the availability considering the performance and
cost. Their approach considers how sharing the VM resource with many users can
affect the availability.

From a provider perspective, the minimization of the cost while meeting the Service-
Level Agreement (SLA) has been deliberated by Karve et al. (2006). A management
algorithm is proposed to maximize the utilization of active VMs and minimize the SLA
violation. Furthermore, Yu and Buyya (2006) present a budget constraint scheduling of
a workflow applications. They proposed a scheduling approach to minimize the
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execution time while meeting the specified budget for delivering the result.
Khajemohammadi et al. (2014) used levelled multi-objectives Genetic Algorithm (GA)
in order to reduce the scheduling time when running workflows on grid environment.
The aim is to allocate each task in the workflow on the most appropriate resource in the
grid based on the user requirements, cost and deadline.

Profit maximization of using cloud resources has been presented by Tsakalozos
et al. (2011). Their approach answers the question of how many resources a consumer
should request from the seemingly endless pool provided by the cloud. Although they
model the budget constraint as a function of response time, they did not consider the
different types of VM resources or price changes over time due to the competing for
resources, without accounting for the waiting time.

The financial model presented by Dash et al. (2009) uses budget constraint to
manage the cloud environment. Though the approach responds to user QoS
requirements by building new data structures, it fails to adapt with the number of
VMs deployed.

A new approach to schedule Bag of Tasks (BoTs) with increase in parallel process
presented by Pingale and Mogal (2015). They proposed an algorithm for
multi-objectives scheduling. The optimized objectives are the execution time, the
network bandwidth and the storage requirements.

Alkhanak et al. (2015) discussed the challenges of workflow scheduling that affect
the workflow cost. They classified the cost-aware relevant challenges of workflow
scheduling in Cloud Computing depending on the QoS performance, system
functionality and system architecture. Ultimately they provided a taxonomy
set in order to facilitate the selection of the appropriate approach from the
available alternatives.

According to Pandey et al. (2010), GAs have been used for scheduling problems in
many other works. Ahmad et al. (2002) have shown the effectiveness of the PSO-based
algorithm in comparison with GA on randomly generated task interaction graphs.
Furthermore, the results of simulated experiments, presented by Zhang et al. (2008),
show that the PSO algorithm is able to get the better schedule than GA in grid
computing environments. In addition, the results presented by Liang et al. (2007) have
provide evidence that PSO algorithm is able to improve 57 out of 90 best-known
solutions provided by other well-known algorithms in solving the sequencing
problems. For instance, PSO-based heuristic approach for scheduling workflow
applications appears in work presented by Pandey et al. (2010). This approach takes
into account both the computation cost and data transmission cost of applications,
while seeking the minimization of the total cost.

Our participation in this paper hinges on the usage of PSO technique to optimize the
business value of the service provider. This value is modelled by using a value-based
approach, presented in our previous work (Murad and Dowaji, 2014). The study aims to
enable the application owners to optimize the value of the service they provide by
managing and controlling the selection the most appropriate computing resources
directed by some metrics. Therefore, this paper combines the total profit of the provider
and the customer satisfaction based on agreed budget and processing time requested
by the customer, using the customer severity factor that allows the provider to reflect
the customer importance when making the placement decision. The priorities of the
customers are derived on the basis of the SLA that governs the relation between the
two parties and can be driven, with the other priorities of total profit and customer
satisfaction, by a set of key performance indexes (KPIs) that specify his/her priorities at
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the current stage. The PSO-based algorithm, used to make resource allocation
decisions, considers different kinds of resources and changed prices of the potential
cloud resources as well.

2.3 PSO
PSO is one of the evolutionary algorithms inspired by the social behaviour of fish
schooling or bird flocking (Ahmad et al., 2002). A particle in PSO is analogous to a bird
or fish flying through a search (problem) space. In the PSO algorithm, each particle
represents a possible solution. The swarm of particles is initially randomly generated.
Each particle has its own position in the space and a fitness value, and has the velocity
to determine the speed and direction it flies. A group of candidate solutions (particles)
moves around in the search space based on the particles’ updated position and velocity
so that the PSO algorithm can get an optimized solution.

Particles in the search process update themselves by tracking two best-known
positions. One best-known position known as local best position is the individual
best-known position in terms of fitness value reached so far by the particle itself.
Another best-known position, known as global best position, is the best position in the
entire population (Wu, 2014). Suppose the number of particles is N. The velocity and
position of each particle are calculated by formulations (1) and (2):

vkþ 1
i ¼ wvki þc1r1 pki�xki

� �þc2r2 pkg�xki
� �

(1)

xkþ 1
i ¼ xki þvkþ 1

i (2)

pki ¼ best xki ; p
k�1
i

� �
(3)

where vki is the velocity of particle i at iteration k; vkþ 1
i the velocity of particle i at

iteration k+ 1; xki the position of particle i at iteration k; xkþ 1
i the position of particle i at

iteration k+ 1; w the inertia weight; ci the acceleration coefficients; i¼ 1, 2; ri the random
number in [0,1]; i¼ 1, 2; pki the best position of particle i; and pkg the best position of
particle i in all particles.

3. Research methodology
A procedure has been created to manage the research progress starting from an
extensive search of the high-related keywords over the most important search engines
and repositories like IEEE Xplore, Science Direct, Google Books and Google Scholar.
A set of more than 65 academic papers have been collected, a short list of the most
related 35 papers have been reviewed. It mainly included sources from books, journals,
conference proceedings and available working papers related to Cloud Computing,
Management of Cloud Computing, Business Driven Management and other related
topics. The research is also based on the review of the functionality of the major cloud
systems including Amazon EC2, Salesforce and Microsoft Azure.

A set of potential techniques including value metrics measurement, GAs,
Pareto-Optimal algorithms and PSO has been identified and investigated to
determine the most appropriate approach. A new model has been built and a study
of the most adaptable simulation frameworks and tools has been carried out including,
but not limited to following.
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iCanCloud: a simulation platform aimed to model and simulates Cloud Computing
systems, which is targeted to those users who deal closely with those kinds of systems.
The main objective of iCanCloud is to predict the trade-offs between cost and
performance of a given set of applications executed in a specific hardware, and then
provide to users beneficial information about such costs (Castane et al., 2012).

CloudSim: a Framework for modelling and simulation of Cloud Computing
infrastructures and services (Calheiros et al., 2011).

In this paper, CloudSim simulation framework is used to test and assess the
proposed model. Repeated runs have been performed using different and randomly
generated set of parameters that simulates different scenarios and cases. The average
value of the outcomes has been used to evaluate the results.

The detailed steps followed throughout the research are illustrated by Figure 1.

<<Start>>
Explore the state of the art of researches concerning
Managing Systems Hosted in Cloud Environments

1- Searching for Cloud Computing papers
2- Classify papers by similarity using affinity
diagram
3- Shortlisting
4- Link the result of each paper with its factors
using Ishikawa diagrams

Setting our research objective (Enable systems’
owners to maximize the value of their services using

clouding resources)

Developing a new conceptual model that
facilitates the decision-making process of the
service owner for the coming processing
requests

Conclusion and setting future targets (risk factor and
semantic integration)

<<End>>

Focus reading for papers that hold close and similar
objective

1- Use the classes from the first step
2- Set traceability matrixes to define the research
tracks and how they are related to each other

Determine the most important business objectives
and factors

1- Using alternatives generation technique
2- Provider profit, customer satisfaction, and
customer severity are all considered
3- To get realistic approach, the priorities of these
objectives will be driven by the current strategy of
the owner based on defined, measured and updated
KPIs

Define the model needed to quantify the customer
satisfaction based on severity, availability and
limited measurement bias

1- Customer satisfaction is defined as a function to
the Budget allocated by the customer and the
Response Time

Define the enabling technologies based on
effectiveness, efficiency, and processing
requirement

1- Set of techniques has been investigated: Genetic
Algorithms, Pareto-Optimal algorithms and
Particle Swarm Optimization (PSO)
2- PSO is used for its simplicity and effectiveness
in a wide range of applications with low
computational cost
3- Value Metrics Measurement technique is used to
model the service value to be optimized

Simulation and Model Assessment

1- Two simulation frameworks have been
investigated (CloudSim and iCanCloud)
2- CloudSim and JSwarm-PSO package are used
3- Simulation scenarios and integration layer
between the two components have been developed
4- Data generation, simulation scenarios are
conducted for assessment (variance analysis
assessment, regression analysis, precision and
accuracy tests)

Figure 1.
Research procedure
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4. Business value maximization
The application owner serving many customers may have multiple objectives to
achieve. Total profit and customer satisfaction are example of these objectives.
Focusing on one of those objectives may affect the value of one another, i.e. giving more
priority to profit will decrease the customer request value. It could be undesired to
influence those values for all of the customers to the same degree. Therefore, specifying
the severity of the customer, according to the SLA signed between the two parties, is a
critical factor that could be considered and defined by the provider when processing
the clients’ requests.

The business service provided here is an on demand application service in the cloud.
The provider receives requests by the customer(s) and has to select and rent VM
instances to be used for customer request execution. As illustrated in Figure 2, the
timeframe in the scheduling process is divided into a number of time slots.
The processing of the customer request is performed during those slots. The windows
between those slots are the period in which the rent decision is taken by the system
owner and the bidding for the selected VM types are executed. The processing request
of the customer can be received at any time and it has to wait until the next time slot to
be considered by the SaaS owner. This waiting time will be considered as a part of the
request response time. The provider will charge the customer for all of the VM
instances that were rented to serve his/her request(s) during that time slots.
The provider model is inspired from the Amazon EC2 (2014) spot.

The problem for the service provider is to optimize the service value by selecting
the suitable VM instances provided by infrastructure service provider to response to
the customer requests.

The objective function of our approach, presented in formula (4), is to maximize the
business service value of the provider by serving N requests, each is modelled using
the tuple (RS, BD, CP, PT, w1, w2) (Murad and Dowaji, 2014):

Max ServiceValue ¼ P1

X
j

Prof itjþP2

X
j

dj � CRVj;

j ¼ 1; 2; 3. . .Nf g;P1þP2 ¼ 100 (4)

where P1 and P2 represent the current priority of the provider between the total profit
and the customer satisfaction. Profitj is the profit of serving the request j using a
certain VM instance, CRVj is the customer request value that presents the customer

R1

R2

RC
1

RC
2

Processing Slot

New coming request Incomplete request from previous slot Resource class

Scheduling Window

R R RC

RC
3

RC
4

RC
2

RC
5

RC
2

R3
R1 R3 R4 R3 R5

Figure 2.
Scheduling process
timeframe
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satisfaction of processing his\her request j on that instance. Formulas (5)-(7) present
how Profit and CRV are calculated (Murad and Dowaji, 2014). δj is the severity factor of
each customer to the provider where Σδ¼ 100:

CRV ¼ W 1 � BDþW 2 � PT (5)

Prof it ¼ Revenue–TotalCost (6)

Revenue ¼

8>>>><
>>>>:

CP CRVX2:5

Budget 1:5pCRVo2:5

Budget – pn 1pCRVo1:5

Budget � 2� pn CRVo1

(7)

PSO particle is represented in Figure 3, which presents N dimensional particle, where
each position represents a request and the values of each position is its mapping to a
computing resource.

Driven by the PSO technique, the optimization process of selecting the suitable
computing resources in our model uses two algorithms: the scheduling algorithm,
Algorithm 1, and PSO algorithm, Algorithm 2, as listed next:

Algorithm 1-Scheduling
//R listofType Request, RC listofType ResourceClass
if R oW ᴓ
BestPosition¼EvolvePSO(R)
Repeat
For each dim in BestPosition.dimensions

SelectedRC¼RentVMOfInstancesType (dim.InsanceType)
Assign R.GetRequest(dim.Index) to SelectedRC for execution

End for
For all requests in process

UpdateAccumulatedCosts()
UpdateRemainingRequestsSize()

End for
ReceiveNewComingRequests
BestPosition¼ EvolvePSO(R)

Until no more requests to process
Else

return Null

Algorithm 2-EvolvePSO
//R listofType Request, RC listofType ResourceClass
// 1. Initiation
Particle.dimension¼ R.Size
For each p in Particles

p.positions¼RandomSelect(RC)
p.velocity¼CreateRandomVelocity()

End for
// 2. Iterations
For each p in particles
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New_pbest¼ p.CalculateFitnessValue() // using formula 4
If Newpbest W p.previous_best_pbest

p.fitness_value ¼ New_pbest
End for
Gbest ¼ GetBestParticle(particles)
Foreach p in particles

CalculateVelocity() // using Equation 1
UpdatePosition() // using Equation 2

End for
If Not (stoppage criteria or maximum_iteration)

Go back to the Iterations Label “ Step 2”.
An illustration of the high level interaction of the model’s parts is presented in Figure 4.

0

3 2 1 ... 4

1 2 N -1

Indexes present requests

Values present the resource class to map to

Figure 3.
PSO particle
representation

R
 1

R
 2

R
 n

R1

R0 R1 R2 RN-1

VM3 VM2 VM1 VM4

VM1:

VMm:

-Capacity
-Price

-Capacity
-Price

Service Value=X

Assign to Selected VMs

...
....

R2

Alg1

Alg2
SaaS

Provider

IaaS Provider

-KPIs
-Priorities
-Customers’
Severity

Rn

Customer Requests:
-Allotted Budget
-Desired Response Time
-Weights

O
pt

im
iz

ed

Figure 4.
High-level
illustration of model
interaction
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5. Evaluation and experiments
An evaluation of our model and algorithms has been conducted based on Amazon EC2
(2014) instances, using CloudSim which is a framework for modelling and simulation of
Cloud Computing infrastructures and services (Calheiros et al., 2011).

The experiments aim to check the behaviour of our approach when using different
parameters, priorities, computing capacities and prices of instances of different
VM types.

5.1 The importance of customer severity factor
To present the effect of the customer severity factor to the provider, an assessment has
been carried out using the parameters shown in Table I. Figure 5 shows how the value
presented to the customer, customer request value, gets higher when using greater
factor. This shows that this factor provide a control point for the service provider to
mitigate the negative impact on the most important consumers.

5.2 The effectiveness of total profit priority and the customer importance on the
customer request value
Predilection of the total profit of serving a set of requests over the customer satisfaction
will drive to lower customer satisfaction, i.e. lower CRV. In this simulation, we aim to
check how defining a different customer importance value will succeed to mitigate the
negative impact on CRV for the most important customers. The result of this
evaluation is plotted in Figure 6, where it clearly shows that the greater the severity of
the customer the lower the differences in their CRVs. CRV difference metric measures
the difference of the CRV for the same customer when the provider moves his/her
priority from the customer satisfaction to the total profit.

Parameter Value

No. of runs 5
Request size 600-1,500 MIPS
No. of requests 2,000 (25 per round)
No. of iterations 20
No. of particles 25
Instances Small, large, extra, super
Instance prices Amazon spot instances price history
Customer severity factor Random [1,100]

Table I.
Simulation
parameters
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5.3 Algorithm computing time in relation to the number of tasks
It is important to measure the time needed for the scheduling as it will show the
feasibility of the presented approach. Therefore, this simulation is to examine the
average time needed for the placement algorithm to run in relation to the number of
requests to be served. For ten times repeated simulation we have spotted the
processing time that is illustrated in Figure 7. This chart shows that it needs less than
350 ms to execute when having about 1,500 requests to optimally allocate resources for.

5.4 The relation between the total profit and profit priority
This section examines how different priorities of provider objectives affect the total
profit and the value offered to the customer. For this purpose we have used randomly
generated priorities to validate how those objectives go up and down driven by the
provider preferences as proved in Figures 8 and 9. The first chart clearly shows how
major growth in profit can be achieved when profit priority exceed 50 per cent. While
the second graph shows the positive correlation between the value presented to the
customer and the priority associated with it.
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6. Research implications and limitations
Our simulation results provide several theoretical contributions in the area of
management of information systems within Cloud Computing environments.
For researchers, this study provides a useful literature, which can help them in
relevant subject. It shows the effectiveness of the PSO-based model by optimizing the
business value for the service owner.

The proposed framework can be used as a strategic tool that delivers competitive
advantage to the organizations that deliver their services using Cloud Computing
resources. It is practically a comprehensive framework since it covers the needed
components to manage the whole process, from the start when receiving the processing
request, right up until the provider delivers the service to the customer. This includes:
how the service owner can determine the current strategy triggered by the readings of
some live KPIs “which can follow an automated procedure”, and how to reflect this
strategy to the resource allocation decision making. Additionally, it enables the
business owner to differentiate between profit and customer satisfaction, allows
controlling the impact of the selected priorities based on the customer importance,
allows measuring the value of the provided service and optimizes that value. Hereby, it
provides a potential opportunity to successfully increase the benefits realization of the
owned system. In this sense, the service owner is able to manage and control
the computing resources, to be used, in more practical manner and in alignment with
the desired strategy.

On the other hand, this research, along with a vast majority of the similar ones,
assumes that the cloud infrastructure resources are available once needed. In this
context, it does not consider the diversity of the prospective external resources
including their characteristics and source “provider”. Therefore, one of our
developments will concentrate on investigating the addition of semantic web in
order to deal with this issue.

7. Summary and future work
The adoption of Cloud Computing services results in new relations between the service
providers and consumers as new business models and system architectures appear.
Driven by their business needs and objectives, the providers require managing and
controlling their applications in alignment with their most important KPIs. Consumers,
on the other hand, have to specify their own needs per processing request. As an
application owner, I need to set a decision-making structure that permits to manage my
service driven by set of metrics considering those different requesters. In this work, we
presented a PSO technique coupled with a value-based approach to optimize the
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Figure 9.
The relation between
the customer request
value and customer
satisfaction priority

623

Service value
optimization

D
ow

nl
oa

de
d 

by
 T

A
SH

K
E

N
T

 U
N

IV
E

R
SI

T
Y

 O
F 

IN
FO

R
M

A
T

IO
N

 T
E

C
H

N
O

L
O

G
IE

S 
A

t 2
0:

50
 1

0 
N

ov
em

be
r 

20
16

 (
PT

)



selection process of infrastructure service provider resources, considering a set of
defined business metrics of the application owner.

Our experiments demonstrate the relation between those objectives, provider and
customer ones, and how the response to each customer request may affect the
responses to the other requests and to the overall service value. Evaluation of using the
customer severity factor has been performed and shows how it can help to differentiate
between customers in relation to their importance to the provider. CloudSim tool has
been used in those experiments using different and randomly generated parameters.

From practical perspective, this research is a further endeavour towards the
motivation of the adoption of cloud service by providing the service owners with the
technique to control and manage their own service in dynamic and flexible manner.
This will encourage even the small and mid-size enterprises and providers to build and
provide new services for public and to reach new customers with the least upfront
investment and adapt their decisions in alignment to their strategy focus, i.e. profit,
customer satisfaction and impact control.

Future work will focus on testing our model using real cases depending on actual
computing resources and providers rather than simulation. Another research
recommendation is to study how to find the potential set of infrastructure service
providers based on some technical characteristics and many other attributes they can
provide to the application owner regardless of having a predefined list of the
computing resources providers and without human interference, semantic web can
form an important addition in this regards. A selection model may be developed and
tested to select the best provider, while decision-making criteria could be defined by the
application owner to accept or reject the customer processing calls. Another factor to
address is to account for the risks that are associated with using certain computing
resources in comparison with other ones.
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