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Abstract: In current scenario the information technology acts as a business enabler for industries and organizations. They
use services to realize or implement their business process requirements. The service should be selected from collection of
compliant services using service discovery based on functional and non-functional requirements. The contemporary service
discovery methodologies rank services using statistical or fuzzy methods to select relatively better services. The existing
Service discovery is extended to improve the service selection. The proposed system extracts system Quality QoS attribute
values of all complaint service and constructs a hybrid matrix. This matrix is transformed into a fuzzy judgement matrix using
fuzzy limits. Entropy weight is used to obtain information gain from fuzzy judgement matrix. The scores of service are
calculated using information gain and relatively better service is selected from set of similar service. The experiments are
conducted using a set of benchmark web services that concludes that the proposed ranking method discovers relatively better

service than the existing service discovery methodologies.
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1. INTRODUCTION

Service Oriented Architecture is a style of building
software applications that promotes loose coupling between
components so that they can be reused. The basic building
block of SOA is the service. A service is a self-contained
software module that performs a predetermined task. Web
Services are the key technology for the realization of SOA.
Web Services are applications that can be published, located,
and invoked across the Internet [1].

The enterprise and organization adapt service oriented
computing for realizing their business processes like decision
support, content management, manufacturing and resource
allocation. The services of various processes are designed,
implemented and advertised by service providers. The
information of services is provided in service registry using
Web Service Description Language [WSDL] description.
Services available in service registry are classified under
various categories and sub-categories using their description.
Required services are selected using functional and non-
functional or QoS requirements of user.

Service discovery process identifies the required service
from service registry and list all services. ldentified services
are ranked using QoS parameters. In conventional system
services are evaluated using benchmark tools and QoS
attributes value are calculated and stored along with service
description using WSDL. Most of these values are either
average value or maximum value or minimum value of QoS

attributes of service. Existing service ranking methodologies
uses co-variance, multi-utility functions and Fuzzy techniques.
Still service discovery and QoS based ranking the services is a
challenging issue in service computing due to imprecise
attribute values. Some of existing fuzzy techniques define
these imprecise QoS attribute values.

This paper proposes a hybrid ranking algorithm for service
selection. This extends the conventional service discovery
process to obtain more information about QoS values. The
proposed system extracts minimum, maximum and average
values of each QoS attribute using available benchmark tool.
If tools do not provide the required multiple values of QoS
attribute the system uses fuzzy techniques. These values are
converted as fuzzy judgment values and entropy weight is
calculated for information gain of QoS attributes. The services
are ranked using entropy weight and best service is selected
for binding. The selected service is cached for future
reference.

Experiments are conducted using collection benchmark
web service dataset. These experiments conclude that the
proposed hybrid ranking methodology selects relatively better
service than the existing statistical and fuzzy methodologies.

2. BACKGROUND AND RELATED WORKS

Fuzzy approaches [2] are used to overcome the difficulties
of defining the QOS property. Fuzzy approach represented in
developing QOS-based ranking algorithms for web services
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which can deal with fuzzy QOS values. QoS - aware Service
Selection by a Synthetic Weight [3] applies the fundamental
principles of fuzzy set theory and models the web service
selection as fuzzy multiple criteria decision making.

Ranking Algorithm [4] is a hybrid of matrix and fuzzy
based ranking algorithms. Matrix method is the effective
capturing of the user needs and fuzzy method is used to define
the QoS criteria precisely.

A QoS - Evaluation Algorithm [5] for Web Service
Ranking Based on Artificial Neural Network. The accuracy of
the web service ranking is improved by adjusting the. It can be
learnt from the early experiences through adjusting the
connection weights and can use the Knowledge learned
before.

In web service ranking [6], each web service is
characterized by many attributes so that ranking should be
based on each attribute or a combination of the attributes.
Ranking web services for a task includes ranks for a particular
task in relation to one or multiple attributes. Rank aggregation
is an efficient way of producing a global rank from multiple
input ranking lists.

Service filtering, ranking and selection algorithm [7] is
concerned with filtering out redundant services, normalizing
the QoS values of each parameter, computing the overall QoS
score for each service, arranging the relevant web services in
descending order of overall QoS score and recommending the
best service to the requester based on user preferences.

The QoS ontology [8] describes QoS information and also
facilitates the various service participants expressing their QoS
offers and demands at different levels of expectation. The
QoS-based ranking algorithm adopted Analytic Hierarchy
Process (AHP), a multiple criteria decision making technique,
as a fundamental mechanism for developing a elastic and
dynamic ranking algorithm.

A hybrid approach [9] for web service selection uses AHP
(Analytical Hierarchy Process) to evaluate the weights of
criteria. and VIKOR (VISekriterijumsko KOmpromisno
Rangiranje) to rank the appropriate candidate services.

An optimal QoS based web service selection scheme [10]
helps the service requesters to select services by considering
two different contexts: single QoS-based service discovery
and QoS - based optimization of service composition.

The service filtering, ranking and selection algorithm [11]
is concerned with filtering out redundant services, normalizing
the QoS values of each parameter, computing the overall QoS
score for each service, arranging the relevant web services in
descending order of overall QoS score and recommending the
best service to the requester based on user preferences.

User — centered design of a QoS — based web service
selection model [12] could handle both exact and fuzzy
requirements, return two categories of matching namely
super-exact and partial matches, and rank them using a two-
level ranking algorithm.

Service Selection [13] based on QoS ranking Using
Associative Classification. The main objective is to address
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service selection in the context of QOS aware middleware for
dynamic service environments.

The survey about web service ranking algorithm based on
the QoS is useful for an efficient ranking method for Qos-
aware service discovery. The service selection and ranking is
mainly based on the QoS values of each parameters.

3. RANKING APPROACH

Ranking entails assigning a score to each web service,
quantifying its suitability for the given request. It is vital that
useful results must appear higher in the list so that users
typically view only top few results. In web service selection
process, the user searches for the service that satisfies their
requirements based on the overall functionality and Quality of
Service (QoS).

Each user might have various QoS requirements as to
which are more relevant to the application that are requested
by the user. These QoS values are difficult to be defined
precisely. For example, user may be interested on high
performance, cheap service than the low performance and
expensive service.

Service discovery process identify list of required service
from the service registry. Service registry provides the
information such as service definitions, interfaces, operations
and QoS parameters like response time, availability,
throughput, success rate, reliability, latency. Each web service
is characterized by many attributes, the ranking is based on
combination of the attributes.

The boundaries between multiple quality attributes are
vague and imprecise. The proposed system uses fuzzy
approaches to improve the service selection process. This
method is based on the theory of linguistic variables.

A linguistic variables assumes as it values terms in some
natural language such as “good”, “fair”, “bad” are used to
describe the quality of product. Each term represented by
special fuzzy set called fuzzy number which is associated with
membership function.
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To determine the QoS parameters correctly, the system
uses the fuzzy information which is represented by the
triangular fuzzy numbers. Triangular fuzzy numbers are also
called as fuzzy limits for each QoS parameter represented as
[L, M, U] where L, M, U are the lower, medium and upper
values for that QoS parameter. These fuzzy limits are assigned
manually according to the QoS parameters defined in the
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WSDL documents. Each value in the fuzzy matrix needs to be
calculated using the membership function for each parameter.

The fuzzy method on the other hand stresses on the
importance of weights and control the inputs given by the
user. The use of fuzzy logic further allows wide number of
web services to be taken into account. The advantage of fuzzy
representation is that the imprecise QoS criteria can be
defined. The fuzzification process build a fuzzy judgement
matrix as shown in the figure 1.
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Figure 1 Fuzzy Judgement Matrix

3.1 Entropy Weight

The term entropy is also called as information gain.
Entropy weight is used to measure the interval and fuzzy data.
When there is a fuzzy or interval data, the value of each web
service with respect to each criterion can change within a
range and have different behaviors. So there is a need to apply
the entropy for these data.
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The actual objective of each criterion is needed to
distinguish between various web services which have the same
value for a specific parameter.

The expected information content can be measured using
the entropy value. When the entropy value increases the
information express quality decreases and thus the entropy
method serves as an efficient way to achieve an overall
assessment of the information quality.

The entropy weight is used for fuzzy matrix to obtain the
quality of information effectively.
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This entropy method serves as an efficient way to achieve
the overall assessment of the information quality
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Figure 2 Ranking the QoS —Aware Web Service

3.2 Normalization

Each QoS attribute may vary in terms of its units and
magnitude. It is an essential step as certain values should be
high and certain should be low in order to get best results. To
obtain the exact score, QoS parameters should be normalized.
For evaluation, all data needs to be normalized into a common
range between 0 to 1. Normalization helps to achieve uniform
distribution over the QoS parameters. The normalized value g;
is calculated according to the following equations:

o If the tendency of the quality attribute is negative:

Qi b= (Qmax— q|)/ (qmax— qmin) (4)
where Omax # qmin
o If the tendency of the quality attribute is positive:

ai’ = (qi- Qmin)/ (qmax— qmin) (5)
Where Omax # Gmin
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Normalization method takes the fuzzy matrix and performs
the evaluation based on the constraints of QoS parameters.
Finally, the Web Service Ranking is computed using the
normalized value and entropy weight.

score(ws ) = pYUES j Wi (6)

The highest web service relevancy score is ranked first.
Hence there is a real performance improvement in service
discovery.

4.RESULTS AND DISCUSSION

Figure captions are to be placed at the bottom of the figure
with times new roman 9, italic. Figure captions are to be given
centre alignment as shown in Figure 1. If the figure captions
run for more than one line, it must be justified as shown in
Figure 2.

In web service discovery, there are ‘n’ available web
services with similar functionality and ‘m’ QoS attributes for
each web service. The user request is send to search engine, it
displays the related services.

EFFICIENT SERVICE DISCOVERY USING
HYBRID RANKING

Figure 3 Service Discovery

Each service displays the web service name, WSDL
address and its QoS parameters such as response time,
availability, throughput, success rate, reliability and latency.
The conventional ranking method is performed and displays
the service to the user with its execution time. In Figure 5, the
upper, medium and low values are considered according to the
WSDL file in the benchmark dataset. By applying the
membership function, Fuzzy matrix is evaluated which allows
wide number of services with similar functionality is taken
into account. In Figure 6, the entropy value is based on fuzzy
matrix and the QoS matrix. It transforms the different scales
and units into common measurable units for different QoS
criteria.

In co-variance based ranking approach, the basic ranking
method will perform to obtain the result. In min-max
normalization methodology, the user provides the minimum
threshold value for the requested service. Ranking will be
performed on the user requested.The hybrid ranking selects
the best service by fuzzification and entropy weight method.
The quality score is calculated using the normalized value and
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information gain to obtain the better service than existing
approaches.
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5.CONCLUSION

The proposed service discovery method extracts the

QoS values of all services and constructs the hybrid matrix.
The QoS matrix is transformed to fuzzy judgement matrix
using fuzzy limits. An entropy weight is used as a
normalization criterion to select relatively best service. The
services are ranked using entropy weight and the normalized
matrix. Finally, the best service will be placed at the top of the
search results.
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