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ABSTRACT

Cloud computing is Internet-based computing, whereby shared configurable resources (e.g.,
infrastructure, platform, and software) are provided to computers and other devices as services.
Building high quality cloud applications is a critical research problem. Quality of service is the
ability to provide different priority to different applications, users, or data flows, or to guarantee
a certain level of performance. QoS is used to avoid the time-consuming and expensive real-world
service invocations. QoS rankings provide valuable information for making optimal cloud service
selection from a set of functionally equivalent service candidates. CloudRank framework, which
provides personalized QoS ranking prediction for cloud services

Index Terms: QOS, Cloud Computing IAAS, PAAS, SAAS, Cloud Ranking.

I. INTRODUCTION

Cloud computing is Internet-based computing.[1] The shared resources, software and other information
are provided to computers and other devices on demand for e.g.,, Amazon, Google, Microsoft, IBM, etc.
Applications deployed in the cloud environment are typically large-scale and complex. The following
figurel.1 shows the cloud architecture.[2]
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Figure 1: Cloud Architecture

Cloud Computing Service Models

A. Software as a Service (SaaS)
In this model, a complete application is offered to the customer, as a service on demand. A single instance
of the service runs on the cloud and multiple end users are serviced .On the customers side, there is no
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need for upfront investment in servers or software licenses, while for the provider, the costs are lowered,
since only a single application needs to be hosted and maintained. Today SaaS is offered by companies
such as Goggle, Sales-force, Microsoft, Zoho, etc.

B. Platform as a Service (PaaS)

Here, a layer of software or development environment is encapsulated and offered as a service, upon
which other higher levels of service can be built. The customer has the freedom to build his own
applications, which run on the provider’s infrastructure. To meet manageability and scalability
requirements of the applications, PaaS providers offer a predefined combination of OS and application
servers, such as LAMP platform (Linux, Apache, MySql and PHP), restricted J2EE, Ruby etc. Goggles App
Engine, Force.com, etc. are some of the popular PaaS examples.

C. Infrastructure as a Service (IaaS)

[aaS provides basic storage and computing capabilities as standardized services over the network.
Servers, storage systems, networking equipment, data centre space etc.are pooled and made available to
handle workloads. The customer would typically deploy his own software on the infrastructure. Some
common examples are Amazon, Go-grid, 3Tera, etc. The Following figure shows the cloud computing
architecture with three service models.

The business process of this cloud application is composed by a number of software components, where
each component fulfills a specified functionality. To outsource part of business to other companies, some
of these components invoke other cloud services (e.g., airplane ticket services, car rental services, and
hotel booking services in Figure 2). These cloud services (can be implemented as Web services) are
provided and deployed in the cloud by other companies. These cloud services can also be employed by
other cloud applications (e.g., Cloud application 2 and Cloud application 3 in Figure 1). Since there are a
number of functionally equivalent services in the cloud, optimal service selection becomes important. In
this paper, service users refer to cloud applications that use/invoke the cloud services. In the context of a
service invocation, the user-side (or client-side) refers to the cloud applications and server-side refers to
the cloud services.

VRN

Cloud Application 1
= — LN, < s
. / _H_(S’DLJ:QQ Cloud \
| _// ~—, \
‘// H““‘\-‘ ,I
Airplane Ticket Services Hotel Booking Services| |/

\
l/
'\;

| Cloug ‘
". Application 2

Figure 2. Cloud example
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II. QoS CONCEPT

Quality of service (QoS) is the ability to provide different priority to different applications, users, or data
flows, or to guarantee a certain level of performance. QoS criteria are numerous and is highly dependent
of the application throughput, Delay, jitter, Loss rate.

1. Loss: probability that a flow’s data is lost.

2. Delay: time it takes a packet’s flow to get from source to destination.

3. Delay jitter: maximum difference between the delays experienced by two packets of the flow.
4. Bandwidth: maximum rate at which the source can send data.

QoS is an important research topic in cloud computing. When making optimal cloud service selection
from a set of functionally equivalent services, QoS values of cloud services provide valuable information
to assist decision making. In traditional component-based systems, software components are invoked
locally, while in cloud applications, cloud services are invoked remotely by Internet connections. Client-
side performance of cloud services is thus greatly influenced by the unpredictable Internet connections.
Therefore, different cloud applications may receive different levels of quality for the same cloud service.
In other words, the QoS ranking of cloud services for a user (e.g., Cloud application 1) cannot be
transferred directly to another user (e.g, Cloud application 2), since the locations of the cloud
applications are quite different. Personalized cloud service QoS ranking is thus required for different
cloud applications. When the number of candidate services is large, it is difficult for the cloud application
designers to evaluate all the cloud services efficiently.

A. Advantages

1. QoS has been widely employed for presenting the non-functional characteristics of the software
systems and services

2. QoS ranking prediction framework for cloud services, which requires no additional service
invocations when making QoS ranking.

3. QoS ranking prediction framework for cloud services by taking advantage of the past service
usage experiences of other consumers

Literature Review

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. Quality-of-Service (QoS) is usually
engaged for describing the non-functional characteristics of Web services. QoS management of Web
services refers to the activities in QoS specification, evaluation, prediction, aggregation, and control of
resources to meet end-to-end user and application requirements.

A. Ranking-oriented collaborative Filtering

Traditional rating-oriented collaborative filtering focuses on predicting a user’s potential ratings on
unrated items by utilizing the known ratings associated with similar users or similar items. In this
section, we present a ranking-oriented collaborative filtering approach that aims at producing an item
ranking for the target user. We first describe a user similarity measure that is based on two users’
preferences over the items and then present two methods for ranking items based on the preferences of
the set of neighbors of the target user.
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B. Kendall Rank Correlation Coefficient

In the ranking-oriented approach, the similarity between users is determined by their preferences over
the items, which is reflected by their ranking of the items. Suppose we have a set of three items, to which
two users have assigned ratings of {2, 3, 4} and {3, 4, 5} respectively. The rating values on the same items
by the two users are clearly different, nevertheless their preferences are very close as the items are
ordered in the way based the two user’s ratings. The Kendall rank correlation coefficient is a similarity
measure between two rankings of the same set of objects:
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where I~ (z) is an indicator funetion defined as:

I_m}:{ 1 ifxz<0

0 otherwise

Where a pair of items i and j is disconcordant if i is ranked higher than j in one ranking but lower in the
other.

C. Preference Functions

To produce a ranking of the items for a user rather than predicting the rating values, focus on modeling a
user’s preference function of the form: IxI-R, where W(j, j) > 0 means that item i is more preferable to j
for user u and vice versa. The magnitude of this preference function |¥ (i, j)| indicates the strength of
preference and a value of zero means that there is no preference between the two items. We assume that
Y (i,i) =0 for alli e [ and that ¥ is anti-symmetric, i.e. ¥(ij, j) = - ¥(j, i) for all i, j € I. Note that, however,
we do not require ¥ to be transitive, i.e. ¥(i,j) > 0 * ¥ (j,k)> 0 does not imply ¥ (i, k) > 0.

D. Greedy Order Algorithm

Given a preference function ¥ which assigns a score to every pair of Web services i, j € I, want to choose a
quality ranking of Web services in I that agrees with the pairwise preferences as much as possible. Let p
be a ranking of Web services in I such that p (i) > p (j) if and only if i is ranked higher than j in the ranking
p. We can define a value function VW (p) as follows that measures the consistency of the ranking p with
the preference function:

VW (p) =Xij,;>; P

Goal is to produce a ranking p that maximizes the above objective value function. One possible approach
to solve the Web service ranking problem is to search through the possible rankings and select the
optimal ranking p* that maximizes the value function defined in above Eq. However, there are n! possible
rankings for n Web services. It is impossible to search all the rankings when the value of n is large. To
enhance the calculation efficiently, they propose a greedy order algorithm in Algorithm 1 (named as
CloudRank) for finding an approximately optimal ranking.
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III. ARCHITECTURE
CloudRank is first QoS ranking prediction framework for cloud services. It takes advantage of the past

usage experiences of other users for making personalized ranking prediction for the current user. Figure
3 shows the system architecture of our CloudRank framework.
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Figure 3. System Architecture
IV. CONCLUSION

Cloud computing is becoming popular. Building high-quality cloud applications is a critical research
problem. QoS rankings provide valuable information for making optimal cloud service selection from a
set of functionally equivalent service candidates. To obtain QoS values, real-world invocations on the
service candidates are usually required. In this paper, we studied a personalized QoS ranking prediction
framework for cloud services, which requires no additional service invocations when making QoS
ranking. By taking advantage of the past usage experiences of other users, ranking approach identifies
and aggregates the preferences between pairs of services to produce a ranking of services.This approach
is more efficient for cloud services. In future, we will try to make it more powerful for cloud services.
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