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Abstract— Cloud computing is to deliver the software and the hardware over the Internet. Cloud computing provides 
software, hardware, communication, infrastructure, platform, and data storage services owned by the Cloud Service Provider 
(CSP) that do not require end cloud user knowledge of the physical location and configuration of the system that delivered 
the services. The only way for the cloud users to get the service is through the datacenter of the Cloud Data Storage (CDS). 
A Cloud Service Acceptance Model (CSAM) is to evaluate these services in term of perceived security, perceived ease-to-
access, perceived usefulness predict cloud applications usage and perceived quality to evaluate the overall performance is 
proposed. Cloud performance evaluation is of special importance and this evaluation can help cloud users make right 
decisions. In this paper, an overall perspective on cloud evaluation components and highlight it with help of simulation are 
provided. For this purpose, two major cloud computing components performance of cloud users and CDSs are studied, and 
the evaluation of  cloud performance in case study considering these components is analyzed. 
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I. INTRODUCTION 
 
Cloud Computing refers to both the applications 
delivered 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), 
so we use that term. The datacenter hardware and 
software is what we will call a Cloud [1] [2]. Any 
service that is on a remote server and the end cloud 
user access over a high-speed Internet can be called a 
cloud service. The only way for the cloud users to get 
the service is through the datacenter of the cloud data 
storage (CDS). 
 
CDS is composed of thousands of cloud storage 
devices clustered by network, distributed file systems 
and other storage middleware to provide cloud 
storage service for users. The typical structure of 
CDS includes storage resource pool, distributed file 
system, service level agreements (SLAs), and service 
interfaces, etc. Globally, they can be divided by 
physical and logical functions boundaries and 
relationships to provide more compatibilities and 
interactions. CDS is tending to combined with CDS 
security, which will provide more robust security [3]. 
CDS can provide cloud storage resources for all kinds 
of clients, and the fee can be based on CDS capacity 
or CDS bandwidth periodically. The data life cycle 
management in CDS can be based on servers’ 
configurations, or based on the contracts between 
servers and clients when CDS services are initiated 
[4]. CDS is also enables new application types 
through Software Oriented Architecture (SOA), Web 
services and unified service interface via 
virtualization over a network at low cost can provide 

anytime and anywhere access, massive data storing, 
sharing and collaboration via a single namespace, and 
policy management of storage, etc. 
CDS system is a cooperation of CDS service system 
with multiple devices, many application domains, and 
many service forms. The development of CDS system 
is benefit from the broadband network, Web 2.0, 
storage virtualization, storage network, application 
storage integrated with servers and storage devices, 
cluster technology, grid computing, distributed file 
system, content delivery network, peer-to-peer, data 
compression, data encryption, etc [5]. 
There are many cloud computing and CSPs, such as 
Google, IBM, Amazon, Sun Microsystems, HDS, 
Microsoft, Nirvanix, EMC, NetApp, HP, Symantec, 
CSC, Salesforce.com, Verizon/Terremark,  Joyent, 
iland, etc. 
 
There are also more and more CDS platforms, e.g., 
Amazon S, HDFS, Sun Network.com, CloudNAS, 
Data ONTAP, SkyDrive, FileStore, EMC Atoms, HP 
Upline, Hitachi Content Platform, GFS, KFS, Open 
Source Cloud Computing Environment (OSCCE). 
The Cloud Service Acceptance Model (CSAM) 
proposes to evaluate the overall performance of cloud 
computing services using perceived security, 
perceived ease-to-access, perceived usefulness 
predict cloud applications usage and perceived 
quality of cloud services usage. 
The main contributions of this paper are tow-fold. 
First, to propose a new model to evaluate the cloud 
services in term of security, ease-to-access, and 
usefulness predict cloud applications usage and the 
quality of these services in the cloud. Second, to 
validate our proposed model in different cloud 
services providers as a case study. 
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II. CLOUD COMPUTING 
 
2.1. Definition 
Cloud computing is a model for enabling convenient, 
on-demand network access to a shared pool of 
configurable computing resources (e.g., networks, 
servers, storage, applications, and services) that can 
be rapidly provisioned and released with minimal 
management effort or service provider interaction [6]. 
This cloud model promotes availability and is 
composed of five essential characteristics, five 
deployment models, and six delivery models." The 
characteristics, deployment models, and delivery 
models will be discussed in the succeeding section. 
 
2.2. Characteristics 
Cloud computing includes five characteristic to scope 
cloud computing. These are described below.  
On-demand self-service: A consumer of cloud 
services can unilaterally provision computing 
capabilities, such as network storage, without 
interacting with the provider.  
Broad network access: The computing capabilities 
are available over the network and accessed through 
mechanisms that promote use by different platforms, 
such as PC’s, mobile phones and laptops.  
Resource pooling: The computing resources of the 
service provider are pooled to serve multiple 
consumers in a multi-tenant fashion, with different 
resources dynamically assigned and reassigned 
according to consumer demand. The consumer of the 
service generally has no control or knowledge over 
the exact location of the provided resources, but may 
be able to determine where de data center is resigned. 
Examples of resources are storage, processing, 
memory, and network bandwidth.  
Rapid elasticity: The computing capabilities can 
elastically and quickly be provisioned. To the 
consumer, the capabilities available for provisioning 
often appear to be unlimited and can be purchased in 
any quantity at any time.  
Measured Service: Cloud systems automatically 
control and optimize resource use by leveraging a 
metering capability. Monitoring of the resource usage 
provide transparency for both the provider and the 
cloud consumer. 
 
2.3. Deployment models  
Currently there are five cloud computing deployment 
models namely public cloud, private cloud, hybrid 
cloud, community cloud and combination cloud. 
Public Cloud: 
Public cloud describes cloud computing in the 
traditional main stream sense, where resources are 
based on self-service basis over the Internet, via web 
applications or web services. In public cloud, 
numerous customers can share the computing 
resources provided by a single service provider. 
Customers can quickly access these resources and 
only pay for the operating resources[7]. 

Private Cloud: 
Private cloud is a term to describe computing 
architecture that provides hosted services to a limited 
number of people behind a firewall. In the private 
cloud, computing resources are used and controlled 
by a private enterprise [7]. It’s generally deployed in 
the enterprise’s data center and managed by internal 
personnel or service provider. The main advantage of 
this model is security, compliance and QoS are under 
the control of the enterprises [8]. 
Hybrid Cloud: 
A third type can be hybrid cloud that is typical 
combination of public and private cloud. It enables 
the enterprise to running state-steady workload in the 
private cloud, and asking the public cloud for 
intensive computing resources when peak workload 
occurs, then return if no longer needed [8]. In most 
countries, we are going to see lot of investment in the 
Hybrid Clouds in the next decade, for the simple 
reason, that a lot of companies are skeptical about the 
Cloud’s Security and they prefer that the critical data 
be managed by themselves and the non-critical data 
by the external provider. 
Community Cloud: 
The cloud infrastructure of community cloud is 
shared by several organizations and supports a 
specific community that has communal concerns 
(e.g., mission, security requirements, policy, and 
compliance considerations). It may be managed by 
the organizations or a third party, and may exist on 
premise or off premise [8]. 
Combination Cloud: 
Two clouds that have been joined together recently 
are more correctly called a "combined cloud". A 
combined cloud environment consisting of multiple 
internal and/or external providers "will be typical for 
most enterprises". By integrating multiple cloud 
services users may be able to ease the transition to 
public cloud services while avoiding issues[8]. 
 
2.4. Delivery models 
The architecture of cloud computing are broadly 
divided into six delivery models which are 
Infrastructure-as-a-Service (IaaS), Platform-as-a-
Service (PaaS), Software-as-a-Service (SaaS), 
Communication-as-a-Service (CaaS), Data Storage-
as-a-Service (DaaS), and Hardware-as-a-Service 
(HaaS) [9] as illustrated in Figure 1. 
Infrastructure-as-a-Service (IaaS): IaaS products 
deliver a full computer infrastructure via the Internet. 
Infrastructure as a Service is a particular cloud layer 
where the Cloud computing vendor’s resources are 
only shared with contracted clients at a pay-per-use 
fee. This can minimizes cost in computing hardware 
such as servers, networking devices, and processing 
power [7]. Also allow varying degrees of financial 
and functional flexibility not found in internal data 
centers or with co-location services, because 
computing resources can be added or released much 
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more quickly and cost-effectively than in an internal 
data center or with a collocation service [8]. 
Platform-as-a-Service (PaaS): The concept of PaaS 
cloud layer is like IaaS but it provides an additional 
level of “rented” functionality. Clients using PaaS 
services transfer even more costs from capital 
investment to operational expenses but must 
acknowledge the additional constraints and possibly 
some degree of lock-in posed by the additional 
functionality layers [8]. 
Software-as-a-Service (SaaS): SaaS also operates on 
the virtualized and pay-per-use costing model 
whereby software applications are leased out to 
contracted. organizations by specialized SaaS 
vendors. It is accessed remotely using a web browser 
via the Internet. The software has limited 
functionality and its core pack can be expanded and 
contracted allowing of easy customization which user 
needs to pay. SaaS providers may host software in 
their own data centers or they also may use IaaS 
providers. The availability of IaaS services is a key 

enabler of the SaaS model [8]. Software as a service 
applications are accessed using web browsers over 
the Internet therefore web browser security is vitally 
important. Different methods of securing SaaS 
applications need to be considered by information 
security officers [8]. 
Communication-as-a-Service (CaaS): As the need 
for a guaranteed quality of service (QoS) for network 
communication grows for cloud systems, 
communication becomes a vital component of the 
cloud infrastructure. Consequently, cloud systems are 
obliged to provide some communication capability 
that is service oriented, configurable, schedulable, 
predictable, and reliable. Towards this goal, the 
concept of Communication as a Service (CaaS) 
emerged to support such requirements, as well as 
network security, dynamic provisioning of virtual 
overlays for traffic isolation or dedicated bandwidth, 
guaranteed message delay, communication 
encryption, and network monitoring. 

 

 
Fig. 1. Cloud Computing Delivery Models 

 
Data Storage-as-a-Service (DaaS): The main 
infrastructure resource is data storage, which allows 
users to store their data at remote disks and access 
them anytime from any place. This service is 
commonly known as Data-Storage as a Service 
(DaaS), and it facilitates cloud applications to scale 
beyond their limited servers. Data storage systems are 
expected to meet several rigorous requirements for 
maintaining users’ data and information, including 
high availability, reliability, performance, replication 
and data consistency; but because of the conflicting 
nature of these requirements, no one system 
implements all of them together. 
Hardware-as-a-Service (HaaS): The bottom layer of 
the cloud stack in our proposed ontology is the actual 
physical hardware and switches that form the 
backbone of the cloud. In this regard, users of this 

layer of the cloud are normally big enterprises with 
huge IT requirements in need of subleasing Hardware 
as a Service (HaaS). For that, the HaaS provider 
operates, manages and upgrades the hardware on 
behalf of its consumers, for the life-time of the 
sublease. This model is advantageous to the 
enterprise users, since they do not need to invest in 
building and managing data centers. Meanwhile, 
HaaS providers have the technical expertise as well as 
the cost-effective infrastructure to host the systems. 

 
III. LITERATURE REVIEW 
 
Different categories, criteria, methods, tools, 
simulation, applications or services, environments 
and other web-based environments based on the goals 
and results for proving goal are used to evaluate the 
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performance in the era of cloud computing. The 
summarizations of the literature review are studied as 
follows: 
In studies related to cloud computing performance 
evaluation , some criteria such as average waiting 
time, load balancing and number of requests [10], 
cost and throughput [11, 12], workload [13], the rate 
of transactions [14], response time [14, 15], time of 
allocation and release of resources [16], different 
scheduling algorithms [15-17], effectiveness, delays 
in service and productivity [17], the number of input 
and output operations in the network [18], etc. are 
studied. 
Evaluation based on different methods, tools and 
simulations for cloud environments and other web-
based environments, there are various methods and 
simulation tools, such as parto traffic methods [10], 
fuzzy systems [19], a discrete event simulation [17], a 
tool like Cloud Analyst [20] and etc. Evaluation in 
this paper is based on combination of the above 
categories, and is performed with the help of Cloud 
Analyst applications [20]. 
Performance evaluation based on specific 
applications or services, Variety of services and 
applications are offered in cloud environments each 
of which can be topic for the simulation case studies, 
such as scientific computing [21], e-learning software 
[19], high-performance computing [15, 22], inbound 
and outbound applications on the network [18], 
services with assuring quality of service [23], Multi-
Tier Cloud Applications [24] and etc. 
Performance evaluation based on different 
environments, nowadays, large and well-known 
organizations like Google, Oracle, IBM and etc 
provide their cloud environments with their own 
characteristics and architectures, and on the other 
hand, different users use these services. So, the actual 
cloud environments such as Google, Amazon EC2 
[14, 16], Elastichosts [13], GoGrid [13], Mosso [13], 
Amazon Web Service [22], Azure [12] and etc. are 
suitable for the evaluation, or performance evaluation 
may be based on different providers too [11]. 
In [25] defined the scope for measuring the 
performance of cloud infrastructure service, and 
deduced according items of performance 
characteristics of Virtual Machine (VM) to develop a 
framework for managing the performance of 
infrastructure system. Their result allowed cloud 
service to be changed from the supplier-centered 
technology perspective to user-centered service 
perspective, and can be used as a framework for 
developing tools to manage the performance of cloud 
service infrastructure system. 
 
IV. CONCEPTUAL CSAM OVERVIEW 
 
The Technology Acceptance Model (TAM) 
developed by Davis was proposed in 1986 to address 
the question why users accept or reject information 
technology. The model was derived from the Theory 

of Reasoned Action, developed by Fishbein and 
Ajzen (1975). TAM was a big hit for modeling user 
acceptance of information systems [26]. It has stood 
the test of time by being the leading model for nearly 
two decades. TAM is considered the most influential 
and commonly employed theory for describing an 
individual’s acceptance of information systems. This 
study has modified the Technology Acceptance 
Model to include four factors: (1) Perceived Security, 
(2) Perceived Ease of Access, (3) Perceived 
Usefulness and (4) Perceived Quality. 
Security usually refers to the degree of protection 
against danger, damage, loss and criminal activity. In 
CSAM, perceived security refers to the degree to how 
much the CSP that provide these service is secure, 
while perceived ease-to-access refers to how 
effortless for the cloud user to access the service will 
be. perceived usefulness predict cloud applications 
usage has relationship towards the CDS adoption, 
while perceived quality refers to what are quality of 
the services that offered. 
 
V. THE DESCRIPTION OF THESE FACTORS 
AS FOLLOWS 
 
5.1 perceived security 
Roca et al. [27] defined overall perceived security as 
a threat that creates a circumstance, condition, or 
event with the potential to cause economic hardship 
to data or network resources in the form of 
destruction, disclosures, modification of data, denial 
of service, and/or fraud, waste and abuse. Perceived 
security refers to the degree to how much the CSP 
that provide these service is secure as illustrated in 
Figure 2. There are numerous security issues for 
cloud computing as it encompasses many 
technologies including virtualization, networks, 
operating systems, databases, resource scheduling, 
transaction management, concurrency control, 
memory management and load balancing. Therefore, 
security issues for many of these systems and 
technologies are applicable to cloud computing. 
 

 
Fig. 2. Perceived Security 

 
5.2. Perceived usefulness 
CSAM proposes that perceived usefulness is 
predictors of user attitude towards using the cloud 
computing technology. Perceived usefulness is 
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presented in Figure 3. Perceived usefulness is defined 
as the prospective users’ subjective probability that 
using a specific application system will increase his 
or her job performance within an organizational 
context [26]. 
 

 
Fig.3. Perceived Usefulness 

 
5.3. Perceived ease-to-access 
Perceived ease-to-access is defined as the degree 
to which the prospective cloud user expects the 
target system to be free of effort. Research over 
the past decade provides evidence of the 
significant effect perceived ease of use has had 
on usage intention [28, 29]. CSAM proposes that 
perceived ease-to-access of services is predictor 
of cloud user attitude towards using the service 
and cloud user satisfaction of accessing the 
service. Figure 4 presents perceived ease-to-
access. 
 

 
Fig 4. Perceived Ease-to-Access 

 
5.4 Perceived Quality 
Perceived quality refers to what are quality of the 
services that offered as illustrated in Figure 5. 
According to Renganathan [30], quality is a 
subjective concept that has no generally agreed 
definition for it. The word quality means different 
things to people according to the context. Garvin [31] 
identified five perspectives on quality, namely: the 
transcendent view, the product-based approach, the 
User-based definitions, the manufacturing-based 
approach, and the value based definitions. In order to 
be able to manage the quality of any product or 
service, it must be measured. Without measurement, 

managers and stake holders cannot be sure whether 
product or service quality gaps exist [32]. 
 

 
Fig. 5. Perceived Quality 

 
Therefore, the CSAM hypotheses are:  
H1: Perceived security has a significant effect 

of both the perceived ease-to-access and 
perceived quality of the services. 

H2: Perceived usefulness has a significant 
effect on attitude towards using the cloud 
computing technology. 

H3: Perceived ease-to-access of services has a 
significant effect of both cloud user attitude 
towards using the service and cloud user 
satisfaction of accessing the service. 

H4: Perceived quality has a significant effect on 
what are attitude towards quality of the 
services that offered. 

 
 
VI. PERFORMANCE EVALUATION OF 
CLOUD COMPUTING  
 
There are two following categories in the 
performance evaluation. This category has been 
selected based on major components in cloud 
environment. These categories have been selected 
because CDSs and cloud users are most important 
components in cloud computing environments. The 
description of these categories is as follow:   
Performance evaluation based on CDSs is done by 
modifying the memory and bandwidth of the cloud 
network. 
 
6.1 Case Study: Performance Evaluation based on 
the Number of CDSs 
In this case study, the CSAM factors are evaluated 
and the hypotheses are tested in CDS. The number of 
cloud users is assumed constant and equal to 50, they 
are distributed in different CDS, and requests are 
hybrid. All settings related to the CDSs are fixed and 
only the number of CDSs is changed from 1 to 5 
CDSs. The simulation time is 24 hours. The results of 
the simulations are presented below.  
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Figure 6 shows the impact of perceived usefulness for 
CDS. Perceived usefulness refers to the ability of the 
cloud user attitude towards using the cloud 
computing technology. Perceived usefulness is 
evaluated according to the cloud user attitude towards 
using the cloud services and cloud user satisfaction of 
accessing the service. 
 

 
Fig. 6. Impact of Perceived Usefulness for CDS 
 
Figure 7 shows the impact of perceived ease-to-
access for CDS. Perceived ease-to-access refer to the 
ability to the prospective cloud user expects the target 
system to be free of effort. Perceived ease-to-access 
is evaluated according to the cloud user attitude 
towards using the cloud services and cloud user 
satisfaction of accessing the services. 
 

 
Fig. 7. Impact of Perceived Ease-to-Access for CDS 

 
Figure 8 shows the impact of perceived quality for 
CDS. Perceived quality refers to what are quality of 

the services that offered. Perceived quality is 
evaluated according to the cloud user attitude towards 
and cloud user satisfaction towards quality of services 
offered. 
 

 
Fig. 8. Impact of Perceived Quality for CDS 

 
Figure 9 shows the impact of perceived security for 
CDS. Perceived security refers to the degree to how 
much the CSP that provide these service is secure.  
Perceived security is evaluated according to the 
perceived ease-to-access and perceived quality. 
 

 
Fig. 9. Impact of Perceived Security for CDS 

 
CONCLUSION AND FUTURE WORK 
 
Cloud computing is an emerging technology which 
promises to provide opportunities for delivering a 
variety of computing services in a way that has not 
been experienced before. According to prediction and 
evaluation of cloud computing performance, we can 
reach different conclusions. It is predicted that this 
technology will continue to grow both in the public 
and private sectors. The results in this study reveal 
that all four factors, perceived security, perceived 
usefulness, perceived ease of access, and perceived 
quality are factors that play an important role in 
encouraging cloud users to use the services offered by 
CSPs. 
As more and more services migrate towards the 
Cloud, with ever decreasing prices, service quality 
will become an important differentiator between 
CSPs. Understanding the concepts and problems 
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behind the quality for cloud services will place CSPs 
and cloud user at an advantage. 
Due to increase in development of cloud computing, 
it is predicted that CDS and computing on personal 
computers will be forgotten and all of these things 
will be transferred into the Clouds. Therefore, 
architecture and evaluation of the optimal and 
efficient CDSs should be performed for the future of 
computing world through suitable prediction. 
According to the review and evaluation performed in 
the field of performance, cloud computing still has 
shortages in performance evaluation. Our further 
research should also consider expanding and 
implementing our proposed CSAM in "everything-as-
a-service or X-as-a-service" for cloud computing as 
SaaS, PaaS, IaaS, DaaS CaaS, IaaS, education, e-
learning, e-commerce...etc.  
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