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Abstract
Cloud computing emerges as a new computing paradigm which 
aims to provide reliable, customized and QoS (Quality of Service). 
Classification of services of clouds can be made available to 
different industries but by the use of metrics are widely used to 
judge the quality of source code, enabling a software organization 
to more effectively focus its attention on the lower-quality portions 
of their portfolio. In this paper basic concept of the use of metrics 
in cloud computing is discussed that are widely used to judge the 
quality of source code, enabling a software organization to more 
effectively focus its attention on the lower-quality portions of 
their portfolio. The advantages of classical Metrics tools include 
wide acceptance of basic value of metrics, unbiased assessment 
of source code quality, repeatability of measurements, ease of 
measurement, and ability to judge progress in enhancing quality 
by comparing before and after assessments, it is also discussed 
the need of metrics in improvement of services of clouds. This 
paper reviews various metrics used to measure cloud services like 
efficiency, sensitivity etc.
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I. Introduction
Cloud computing has received significant attention from both 
academic and industrial communities in recent years. It envisions 
shifting data storage and computing power away from local servers, 
across the network cloud, and into large   data centers. Now it is 
playing a vital role for processing huge volumes of data in many 
areas. On the one hand, cloud computing refers to the applications 
hosted by data centers and delivered over the Internet. Search from 
Google and Microsoft, video streaming from YouTube and Hulu, 
purchases from Amazon and eBay, and social networking from 
Facebook and Twitter are a few well-known examples [1].
Too often, IT pros start at the bottom and work up. In the cloud, 
we need to look at the business model and set metrics from there. 
First of all, cloud computing is hidden behind a fog of abstraction. 
Whereas IT organizations could once instrument every element of 
an application, today’s applications are like Descartes’ brain in a 
jar -- we’re never quite sure if they’re real or virtual. Second, many 
cloud service providers’ goals aren’t aligned with those of their 
customers. Service providers want to maximize revenue and profit 
and want the freedom to do what they will with the underlying 
infrastructure. That’s how they make the most of what they have 
and stay in business. Without that freedom, they lose economies 
of scale and skill. By contrast, customers want special treatment 
and instrumentation all the way down the stack. Third, people 
don’t really understand metrics well. We still use averages even 
though they hide important fluctuations in service quality that can 
warn of problems before they become disasters [2]. 
There’s much evidence that slow applications undermine 
productivity, cost money and cut into revenues. Slow clouds need 
fixing. To do this, we need to go beyond APM and start with the 

business problem. Too often, IT professionals start at the bottom 
and work up. “Server 10 is down, which means the support site 
isn’t working, which means the phone queue is too long, which 
impacts our customer satisfaction rating.” They begin with the 
means and work back to the end. Instead, we need to step back and 
look at the business model. From there, we can derive the relevant 
metrics and what’s considered an acceptable threshold. Then we 
can measure against those thresholds and report on violations.
In this paper, we will study the basic cloud services in Section II, 
various software metrics to measure the cloud services in cloud 
computing in Section III, in Section IV we will study the need 
to measure cloud services, Section V will contain the case study 
of one of the metric and finally conclusion will be concluded in 
Section VI.

II. Cloud Based Services
There are three basic kinds of cloud service models. Each share 
similarities but have their own distinct differences as well. These 
service models are Infrastructure-as-a-Service, Software-as-a-
Service and Platform-as-a-Service. It helps to think of these 
services in layers [3].

A. Infrastructure-as-a-Service (IaaS)
Infrastructure-as-a-Service is the first layer and foundation of 
cloud computing. Using this service model, you manage your 
applications, data, operating system, middleware and runtime. The 
service provider manages your virtualization, servers, networking 
and storage. This allows you to avoid expenditure on hardware and 
human capital; reduce your ROI risk; and streamline and automate 
scaling. According to a 2011 article released by Venture Beat. 
Some of the biggest names in IaaS include Amazon, Microsoft, 
VMWare, Rackspace and Red Hat. 
An example of a typical need for this model is someone who needs 
extra data space for processing power on occasion. Infrastructure-
as-a-Service allows you to easily scale based on your needs and 
you only pay for the resources used. This means that the extra 
data processing space is available to you whenever you need it, 
and when you don’t you are not paying for it, saving you money 
and providing your business exactly what it needs. 

B. Platform-as-a-Service (PaaS)
This cloud service model could be considered the second layer. 
You manage your applications and data and the cloud vendor 
manages everything else. Benefits for using Platform-as-a-Service 
include streamlined version deployment and the ability to change 
or upgrade and minimize expenses. One popular Platform-as-a-
Service is the Google app engine [4]. A business with limited 
resources interested in app testing or development might find 
Platform-as-a-Service beneficial to eliminate costs of upkeep for 
hardware. In this model, your business benefits because it is not 
necessary to hire people to maintain these systems. A scalable 
processing center is available at your disposal to use as you 
need.
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3. Software-as-a-Service (SaaS)
This is the final layer of the cloud services model. This allows 
your business to run programs in the cloud where all portions 
are managed by the cloud vendor. Your users will have assured 
compatibility and easier collaboration because all will be using the 
same software. Your company won’t need to pay extra licensing 
fees and you can easily add new users. As consumers we interact 
with Software-as-a-Service based applications every day without 
even realizing it.Examples of this are online banking and email such 
as Gmail and Hotmail. If you have a team that is able to maintain 
your hardware, but you want to make it easier to streamline your 
software programs for ease of use and compatibility, Software-as-
a-Service will best suit your needs. Larger companies are a good 
example to use in this scenario.  Teams of large people need to be 
able to work collaboratively in order to achieve your company’s 
goals. By using Software-as-a-Service your team will be able to 
access the software from a variety of devices, in the office or on 
the go, which allows easier collaboration among your team [5].

Fig. 1: Various Cloud Services

III. Metrics
An Application Delivery Controller (ADC) [6] and Local Traffic 
Manager which virtualize the back-end systems were developed to 
ensure highest availability of requested resources. Cloud Services 
should be available maximum time [7]. The Six key Clouds like 
Amazon, Microsoft Azure cloud, Google application Engine [8], 
Sun Microsystems Cloud and Hadoop are selected and every cloud 
is scrutinized with different cloud availability metrics and the 
consequence is presented in the form of a chart. The section wraps 
the ART evaluation for the cloud with its effect on diverse facets 
which contributes to calculate the total quality of cloud.

A. Context
The time taken by the application from the instant of client’s 
request up to the time to metrics.

B. Impact
ART is the Application Response Time which is the time in which 
client send the request to cloud and get the full adaptation response. 
The ART of a cloud should have to be low so that the client will 
get the services as early as possible. So it is important to find out 

the response time of a cloud for its quality measurement. ART 
can affect the following diverse facets:

C. Stability
If the application take larger response time than the system can 
never be constant. Stability can be achieved when the response 
time of application will be lesser [9].

D. Scalability
Cloud can scale variably if its ART is low and meet the growing 
amount of demands, because if ART will be low then the client 
will show more interest in that cloud.

E. Reliability
Reliability of a cloud depends on the ART, if the ART is low than 
the cloud will be more reliable and if the ART is high, the cloud 
will be less reliable.

F. Sensitivity
Cloud with minimum ART is more sensitive than others because if 
clouds give variable response for various requests simultaneously 
in minimum ART is highly sensitive.

G. Efficiency
Cloud which delivers the information in the minimum possible 
ART is said to be efficient. Because the lower the ART the lower 
the time to access the resources.

Fig. 2: Various Metrics to Measure Cloud

IV. Need 
Currently, the usage of internet is growth rapidly and most of 
the internet traffic is generated by the World Wide Web (WWW) 
and the associated protocol Hypertext Transfer Protocol (HTTP). 
With the rapid growth of internet has brought the development 
of new technologies such as grid and cloud computing [10]. This 
technology would successfully implement if it supported by the 
growth of broadband access network. Currently, bandwidth of 
network access has grown rapidly also with various technologies 
such as 3G, HSDPA, LTE and others. It may also led into the 
Emergence of new network operators including cloud computing 
provider in infrastructure (IaaS), platform (PaaS) or service (SaaS). 
Many problem faces by the internet users are almost concern about 
perceived quality by users [6-7].
Provider likely ignores the average quality of service received by 
user. Most providers focused on pushing the growth number of 
users but don’t pay attention at the declining quality received by 
the average user. For this reason there is strong need to measure 
cloud services.

V. Case Study
Software metrics can be used to analyze the evolution of software 
systems quality [9]. Metrics have, in fact, a number of interesting 
characteristics for providing evolution support [10]. A large number 
of metrics have been proposed formeasuring various properties 
of object-oriented (OO) software systems [11]. 
Empirical evidence exist showing that there exist a relationship 
between (many of) these metrics and software quality. However, 
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with the growing complexity and size of OO software systems, the 
ability to reason about such a major issue using synthetic metrics 
would be more appropriate in practice.
We proposed the study of a new metric, called Quality Assurance 
Indicator (Qi), capturing in an integrated different attributes of OO 
software systems such as coupling (interactions between classes) 
and complexity (distributionof the control flow in a system). 
The Quality Assurance Indicator of a class is based on intrinsic 
characteristics of the class, as well as on the Quality Assurance 
Indicator of its collaborating classes. The metric has, however, no 
ambition to capture the overall quality of OO software systems.
Moreover, the objective is not to evaluate a design by giving 
absolute values, but more relative values that may be used for 
identifying critical classes on which more QA effort is needed to 
ensure software quality. Testability was measured (inversely) by 
the number of lines of test code (JUnit test suites) and the number 
of assert statements in the test code. More recently, we investigated 
the capacity of the Qi metric in predicting the unit testing effort 
of classes using regression analysis techniques [12].

VI. Conclusion
This paper has discussed various cloud services, and metrics to 
measure the cloud services. It has also investigated the need of 
software metrics. With the advancement of internet technology, 
users are growing day by day. So due to enlargement of the users, 
in the cloud computing technology there exists a crucial need to 
measure the services so that services can be improved based on 
the results obtained by software metrics. As futurework, we plan 
to (among others): investigate which of the metric may be used to 
observe the evolution of software quality from an external point 
of view (using the number of defects as a quality indicator) and 
replicate the study on other OO software systems to be able to 
give generalized results.
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