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Abstract—Cloud computing is one contemporary
technology in which the research community has recently
embarked. Cloud computing faces many of the
challenges and difficulties. Meeting the user needs is the
important issue in any business environment. The need
for quality services that satisfies both customers and
service providers is very essential. Lacking of guarantees
for the customer to fully satisfy with the retrieved
services from the service provider for the requested
requirements has been identified as the major problem
statement of this study. Clustering is one of the methods
that widely used in data mining especially for
information retrieval. Information retrieval is a process
of group similar content or files together. There are
different algorithms available to do the clustering such as
partitioned clustering (K-means Clustering) and
Hierarchical Clustering (Agglomerative Hierarchical
Clustering (AHC)). Due to large amount of data efficient
access and exploration of information retrieval is always
critical. Most of the time, user will get a long list of
documents which is partially match their requirements.
While searching for services or access the service, there
are many irrelevant documents returned with the relevant
document which meets the requirements. Therefore,
clustering will be used to overcome the above problem.
This technique will implemented in an application to
efficiently assess the correctness (fitness) of
requirements measurement for the required services in
cloud computing. The results or findings from the
application will be the evidence to ensure meeting
customer requirements more adequately while providing
services. Reducing the inadequacy of meeting
requirements will be the major contribution of this
research with the support of the application.
Keywords- Cloud Computing; Service Provider;
Metrics; Measurement; Requirements.

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 datacenter hardware
and software is what we will call a “Cloud” [1].
I.

The idea of cloud computing is evolved from
parallel processing, distributed computing and grid
computing. There is a bit similarity between them
but they work differently. Although cloud computing
is an emerging field of computer science, the idea
has been around for a few years. It's called cloud
computing because the data and applications exist on
a "cloud" of Web servers. To simplify the concept,
cloud computing can be defined as simply the
sharing and use of applications and resources of a
network environment to get work done without
concern about ownership and management of the
networks resources and applications [2]. According
to Scale [2], with cloud computing, computer
resources for getting work done and their data are no
longer stored on one’s personal computer, but are
hosted elsewhere to be made accessible in any
location and at any time.
II.

CLOUD COMPUTING

Related Technology
Grid computing is a form of distributed
computing and parallel computing, whereby a 'super
and virtual computer' is composed of a cluster of
networked, loosely coupled computers acting in
concert to perform very large tasks.
Utility
computing is the packaging of computing resources,
such as computation and storage, as a metered
service similar to a traditional public utility, such as
A.
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electricity and the autonomic computing is a
computer system capable of self‐management.
General Mechanism
Cloud computing using information technology as
service over the network. The concept generally
encompasses of Infrastructure as a service (IaaS),
Platform as a service (PaaS) Hardware as a Service
(HaaS) and Software as a service (SaaS). It can be
the ability to rent a server or servers and run a
geophysical
modeling
application
available
anywhere. It can be the ability to [3] rent a virtual
server, load software on it, turn it on and off at will,
or clone it to meet a sudden workload demand. It can
be storing and securing large amounts of data that is
accessible only by authorized applications and users.
It can be supported by a cloud provider that sets up a
platform with the ability to scale automatically in
response to changing workloads. It can be using a
storage cloud to hold application, business, and
personal data. And it can be the ability to use a
handful of Web services to integrate photos, maps,
and GPS information to create a front page in
customer Web browsers.
B.

In a cloud computing system, there is a significant
workload shift. Local computers no longer have to
run applications. The network of computers that
make up the cloud handles them instead. In this
situation the demand of hardware and software on
the user's side is decreased. Let the cloud take care of
it. The only thing that local computers should aware
is the interface software that will run the application.
Today’s, a Web Browser such as Mozilla FireFox
and Internet Explorer 8 is widely use as an interface
software in cloud computing system
The truth is, internet users already used some
form of cloud computing. If they have an e-mail
account with a Web based email service like
Hotmail, Yahoo! Mail or Gmail, then they had some
experience with cloud computing. Instead of running
an email program on a local computer, user will log
in to a Web email account remotely. The software
and storage for the account does not exist in the local
computer it is on the service's computer cloud.
Key characteristic of Cloud Computing
“Cloud computing” is one of the most significant
advances changes in information technology since
the rise of the global Internet network. This is the
fifth generation of computing after mainframe
C.

computing, personal computing, client-server
computing and the web. This term may be defined as
a convergence of the three major trends:
virtualization, where applications are separated from
infrastructure; utility computing, the packaging of
computer resources in the form of metered service
with a reasonable price; and software provisioning as
a service in which applications are available on
demand on a subscription basis.
According to the National Institute of Standards
and Technology, cloud computing is defined as “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” [13].
Virtualization technology works to handle on
how the image of the operating system, middleware,
and application pro-created and allocated to a
physical machine or part of the server stack away.
The virtualization technology can also help reuse
licenses of operating systems, middleware, or
software applications, once a subscriber releases
their service from the cloud computing platform.
Service oriented architecture is essentially a
collection of services. These services communicate
with each other. The communication can involve
either simple data passing or it could involve two or
more services coordinating some activity. Some
means of connecting services to each other is
needed. The evolution of a system or software
architecture is now moving towards services
oriented, unlike several decades ago most of the
application is stand alone and purposely for single
use. Recently, the gigantic growth of the internet
user and internet technology availability the use of
software now can be rented. These entire
characteristic is a fundamentals need for company
that are looking for reducing cost and option to rent
instead of purchase.
Architectural layers of Cloud Computing
Cloud computing can describe services being
provided at any of the traditional layers from
hardware to applications. In practice, cloud service
provider’s offer services that can be grouped into
several architectural layers [5] and sometime refer as
style in cloud computing environment [6],
D.
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Infrastructure as a service (IaaS) and Platform as a
service (PaaS) and Software as a service (SaaS).
Software as a service features a complete
application offered as a service on demand. A single
instance of the software runs on the cloud and
services multiple end users or client organizations.
The most widely known example of SaaS is
salesforce.com, Gmail, Google Calendar, Payroll,
HR, CRM, Sugarm CRM, IBM Lotus Live and it
also include other examples of services including
email and word processing. Some of the companies
which already established in SaaS business are such
as Salesforce.com, Google, NetSuite, Taleo and
Concur Technologies.
Platform as a service encapsulates a layer of
software and provides it as a service that can be used
to build higher ‐ level services. It involved,
middleware, Integration, Messaging, Information,
Connectivity setup. The good example is a Google
Apps engine which serves applications on Google’s
infrastructure. PaaS services like this can provide a
powerful basis on which to deploy applications,
however they may be constrained by the capabilities
that the cloud provider chooses to deliver. A freedom
of development is limited.

III.

PROPOSED METHODOLOGY

Preanalysis Experiment
Pre-analysis experiment was conducted to
measure the user experience in getting services from
cloud service provider. This pre-analysis experiment
divided into two main parts. First, the user
experience in getting services from any of the service
provider. Second, identify number of users who
success in getting services from service provider as
per their requirements.
A.

1)

User Experiment

Scenario: Thirty final year degree students in
Business and Computing were selected. A brief
introduction was given to the user about the cloud
computing and the related topics. After the
introduction, the user introduced with few cloud
service provider’s website and guide them with the
web information. They are required to register with
this particular website to get an experience as a cloud
user. www.salesforce.com has been selected as a
one of the websites to conduct this experiment.
Participants required to take note of every step of the
registration process until the end.

Infrastructure as a service delivers basic storage
and compute capabilities as standardized services
over the network. Servers, storage systems, switches,
routers, and other systems are pooled and made
available to handle workloads that range from
application components to high performance
computing applications. Example IaaS in market
today is IBM Blue house, VMWare, Amazon EC2,
Microsoft Azure Platform, Sun Parascale and more.
Figure 1 below shows the architectural layers of
cloud computing.

Figure 2.

Figure 1.

Architectural Layers Of Cloud Computing

User Category

The result of the experiment is shown in Figure 2.
From the analysis of the experiment, out of thirty
users 67% of the users are identified as novice users
(those who don’t know about the service providersalesforce.com). The remaining 33% of the users are
identified as an experience user those have idea and
information about this service providers. The
experiences users are questioned about services form
this website. Most of the user are not sure about
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types of software can be downloaded from this
website. It is just coincidently browsed the website
and gets to know about the details.
In conclusion of this experiment, it can be seen
strongly that there is no mechanism to tell the user
on deciding which provider have the services that
they looking for. The existing practice is user must
have information of service providers before they
approach to the service provider’s website. Novice
users are finding difficulties to come over this
situation to get the services.
2)

Getting Services
Figure 3.

Problems Faced By Novice Users (Results of
survey)

Figure 4.

Problems Faced By Experienced Users.
(Results of survey)

Scenario: Same group of novice and experience
users are selected again. Training conducted to them
about the cloud computing environment and the
purpose of the experiment. Users are required to
access the service provider’s website. User’s has
been informed and explained about the services by
the selected provider. www.salesforce.com website
is selected to conduct this experiment. Users are
required to get a particular service according their
requirements from this website. Results of
successfully getting the expected service according
to the requirements are recorded.
The main aim of this experiment is to analyze
customer experience and requirements problems in
getting services from service provider.
Figure 3 and 4 show the following problems as a
result of the survey conducted.


User’s not sure the relevancy of the search
result to their needs.



Only limited numbers of software are
available per category.



User’s need to refine the search option few
times to get a required result.( education,
industry, free or paid software and other).

Both novice and experience users have faced mostly
similar types of problems. The three prominent
problems faced by the both groups are shown in
Table 1.
TABLE I.

PROMINENT PROBLEMS
Prominent Problems
Novice
Users
(20 Users)

Experience
Users
(10 Users)

26%

29%

24%

26%

23%

23%

Others ( not prominent)

27%

22%

Total

100%

100%

No



Not familiar with software names.



Login problem with the service provider due
to internet connection. Need to try few times.

2



Cannot download completely the selected
software from the website.

3

1

4

Problems

Not familiar with software
names.
User’s not sure the relevancy of
the search result to their needs.
User’s need to refine the search
option few times to get a
required result. (Education,
industry, free or paid software
and other).
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1)

This research will concentrate on novice users
and their problems as a research domain. In
conclusion, this experiment shows there is no
mechanism available to help the users in getting the
accurate and correct service which matched to their
requirements directly without performing it for
couple of times.
Approach
Both pre analysis experiments proof that, no
mechanism available to help the users to direct
themselves to the service provider website and
provide analysis on requirement matching with
services. New framework has been proposed to
overcome above mentioned problems which shown
in Figure 5. The framework consists of 3 main parts.
User, Proposed Tool and Service Provider. The first
phase is user requirements. User need to provide
their requirements to the system or tool. The tool will
verify and characterize those requirements before
send to the service provider over the Internet. The
second phase is requirements matching. The list of
characterize requirements which identify by the
system then will proceed by matching services by
multiple cloud in cloud computing environment. The
system enables the customer to get the requested
services directly without wasting time searching in
all the available environments. The system will have
certain measurement as a basis to create the
characterized requirements and matching the
requirements. This will ensure the customer to get
guarantees of their requested services with
requirements.
B.

Requirement Phase

The system will provide set of guided questions
and answer to the user to select. Guided questions
and answer will help the user to understand and easy
for them to prompt the requirements for the service.
The guided question and answer will be design based
on prior analysis on category selection in most of
websites. This phase consists of two main parts.
a) User side Category Level Construction
The guided questions will be design based on
category levels. Category levels are varying between
the options. For example to download one music file
from www.google.com the user need to do the
following tasks.

Homepage → Music →AOL Music → Funny
Music→ Download AOL Toolbar → Binary File (3
MB).zip file.
In above case, the users need to browse five
different category layers before they could download
the zip file. This will be different for other cases. To
determine the number of layers to incorporate in
guided question survey has been conducted. Fifty
users were requested to download file from any two
different service provider websites. They required to
record number of category and layers browsed in
order to download the files.
From the survey, from 100 websites recorded 57
of them are required 3 layers, 33 of them are 4 layers
and 10 of them are 5 layers depend on various
options. To design the guided questions this result
will be considered.
This paper is focused on 4 major categories which
are commonly used by users. There are namely
Computer Science, Business, Engineering and
Teaching & Education. Based on above survey, set
of search keys are gathered. Table 2 shows the
number of search keys collected from the survey
according to the four categories.
TABLE II.

Figure 5.

Research Framework

SEARCH CATEGORIES

No

Category

Search Key(s)

1

Computer Science

33

2

Business

45

3

Engineering

33

4

Teaching and Education

41

Total

152
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This gathered search keys will store as a data
files as a flat file. Beside that, basic characteristics
for this keyword has been created and set. The
objective of characteristics setting is to draw the
definition so that user will get clear idea when enter
the requirements.
Service Provider side Category Level
Construction
Same approach which used in user side will be
carried out on service provider side. Layer will be
filtered in order to reach the service.
b)

2)

Requirement Matching Phase

The complete requirement matching process is
clearly shown in Figure 7. The websites details and
search keys are will store as a data files. Data files
require preprocessing before send for next process
which is matching. This is needed to clean the data.
During the preprocessing, data will be clean from
missing values, smoothing noisy data and
inconsistencies. The clean and processed data will be
input for next step. Selection and similarity analysis
are two sub processes which coined together in
matching process. Once the matching complete, the
data will cluster using some existing clustering
algorithm. Finally, the clustered data or result will be
display to the user for further actions.

Once the requirement or search key entered by
answering the guided questions, the next stage will
be matching the requirements with service provider.
This will be done by the proposed system. Matching
the requirements and service can be done using
many techniques such as clustering, classification.
This paper is focused on clustering technique.
Clustering is one way of data mining for information
retrieval. Information retrieval analyzes the file
content and identifies their similarity. Similar files or
content will quickly grouped together.
Before the data available to identify the similarity
analysis, it is required to be filter. Filtering can do by
using tagging. The tagging that proposed to use will
be apply at both user’s and service provider’s level.
Document clustering is an unsupervised
approach of data mining. Different clustering
algorithms are used for clustering the documents
such as partitioned clustering (K-means Clustering)
and Hierarchical Clustering (Agglomerative
Hierarchical Clustering (AHC)). Figure 6 shows the
different types of document clustering techniques
[14].

Figure 7.

Different Types of Document Clustering

Post Experiment
The same group of users from pre analysis
experiment will gathered again. Introduction about
the post experiment will be given to them. Users will
provide training on how to use the proposed tool.
Users will require requesting services from providers
using the proposed tools. Users are expected to
provide feedback on getting services. Analysis will
be drawn to determine whether users (novice user
and experience users) able to get the services as per
their requirements or not. User acceptance test will
be conducted.
C.

PROPOSED EXPECTED OUTCOME
This research is carried out and expected to be
able to characterize the requirements from the
customers before getting the services from the
service provider’s cloud. The applications which will
be developed incorporate with the technique to
IV.

Figure 6.

Different Types of Document Clustering
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measure the characterization of requirements and
correctness of matching those requirements in the
process of getting services. The proposed framework
will benefit the users in many aspects. The system
will able to filter and narrow down the requirements
by the user into very specific keyword. Thus, enable
the service provider and customer to save their time
of searching for the services in the cloud
environment. Novice users are not required to access
many cloud service providers website to look for the
services. They can use the proposed framework to
find possible providers which match their
requirements without browsing many websites. At
the same time, it will assists them in decision making
in the process of getting services before making
major investments in technology. Besides, able to
increase the level of customer satisfaction of getting
guaranteed services for their requirements.
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