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Abstract–Abundance of web services for a single functionality has developed many challenges for service requester to find 
the best available in UDDI. Scholars across the globe have discovered new ways to select the best available web service for 
a functional aspect. Quality of service based impact factor entropy has been discussed in this paper to select a web service. 
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I. INTRODUCTION  
 
Web Service is an incorporated way out for realizing 
the apparition of the making of the Web. It is not 
unusual to discover similar services that offer 
services to the users. Transferring of data, invocation 
of methods and registering are the specifications on 
which Web services are based upon. The people on 
the web are often confused with the term web 
service; they understand it as a general service on 
www, for example the currency converter on a web 
page. The currency converter is a general service and 
it provides its functionalities to various users but 
since it doesn’t contains an interface for 
communication using SOAP with different 
applications it cannot be a web service. Also users 
cannot use or even just view the web services using 
regular browser.ws are the unified messages set in 
XML. 
In this research paper we’ll discuss our methodology 
based on Quality Of Service Impact Based Entropy 
(QoS IBE) for Web Service Selection. This algorithm 
will generate Entropy and Information gain to be 
utilized in the implementation of algorithm. . Various 
Quality of Service factors (the non-functional 
parameters) have been used for example Throughput, 
Successability, Response Time, Availability, 
Reliability and Smart Service Factor to conclude the 
top available web service for both selection as well as 
composition. 
 
II. RELATED WORK  
 
To select webservices based on QoS factors matrix, 
QoS Constraints were proposed in paper [12]. In 
paper [2] QoS modelling and QoS categorization has 
been discussed. In paper [4] authors have spoken 
about QOS agent issue system that digs out the QOS 
factors inside WSDL then values dig out are kept in 
Quality of service database. SMP is applied, to end 
with; webservice with the maximum value is chosen 
and projected to the user. In [21] author describes the 
famous mechanism that relate fuzzy hypothesis that 
represents vague QoS constraints & for mounting  

 
grading pseudo code for webservices which deals 
through QoS factor values(which are also fuzzy in 
nature) and is based on QoS.. 
 
III. WEB SERVICES  
 
Webservices are 2 tier (requestor-provider) 
applications which commute above WWW’s HTTP 
as per Oracle Statement. Webservices offers 
interoperability amongst software apps running on 
multiple platforms & frameworks, as described by the 
W3C. Webservices are distinguished because of their 
immense interoperable and extensive nature. 
Webservices can be joined in freely attached means 
to attain composite operations. Applications which 
provide plain services are related with one another so 
that they can deliver complicated value-add on 
services. 
 
QOS Factors 
Due to the fast progress in webservices area, Quality 
factors have become significant factors which help 
clients in distinguishing success of providers of 
service [15]. Few aspects of quality factors are: 
accuracy, reliability, integrity, interoperability, 
response time, throughput, availability, success 
ability, exception handling, accessibility, security 
etc. 
 
(1)  Availability (in %): 

Availability is calculated as one minus the result 
of division of down time by unit time. It is the 
chance that the system is up and ready for 
instant use when invoked. 

(2)  Response Time (in ms): 
Response Time is that time which is taken to 
complete the response minus the time it takes to 
get a request from user. It gives how quick a 
web service services user requests. 

(3)  Throughput (invokes per sec): 
Throughput is calculated by dividing maximum 
completed requests by unit time. It tells how 
many invocations of a web service are there per 
unit time. 
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(4)  Successability (in %): 
Success ability is computed as the number of 
responses by number of requests. 

(5)  Reliability (in %): 
Reliability is how well a webservice performs its 
functions in certain conditions at a given time. 
Reliability is a function of six features: Tolerance 
due to fault (F), Accuracy (C), Test-Ability (T), 
Availability (A), Inter-Operability (I), and 
Webservice performance 

 (P). 
Webservice reliability = f(eA,fP,aC,cT, bF, 
dI) E, f, a, c, b, d are weights. 
 
(6)  Smart Service Factor 

It is the ability of the web service to act as a 
requester for any other webservice. 

 
In this project web services are worked upon for their 
selection, composition and security which are 
discussed in the following sub sections. 
 
A. Web Service Selection 
 
The principle of webservice selection is the selection 
of optimal webservices for a given task. When search 
for webservices is done, it is very usual that user 
finds same service from more than one service 
providers. The webservice client must choose one 
from amongst all services so that he can perform the 
invocation. For the case of composition of different 
webservices also, the selection mechanism should be 
taken care of as there are many providers of the same 
service. Webservices are placed in the rank by the 
QoS their provider offers. Through QoS factors users 
can easily select and sieve out not qualified providers 
of the service. 
 
IV. ENTROPY 

 
How much information is contained in an attribute is 
measured by entropy. It typifies the impurity of 
arbitrary examples. Given a collection A of favorable 
and non-favorable examples, A’s entropy related to 
Boolean classification is: 
 
Entropy A=− (p+)*(log2p+) + (−p)*(−log2p−) … [1] 
 
Where p+ is proportion of favorable examples and p- 
is proportion of non-favorable examples. It works on 
the attribute. QoS factors are also attributes. So, user 
experience attribute is more important.  
 
 
V.  QUALITY OF SERVICE IMPACT BASED 

ENTROPY  
 
It would be a bias if we select Information gain as the 
criteria for attribute selection by ID3 algorithm. The 
algorithm chooses that attributes more precisely 

which have more appropriate values. And surely it 
doesn’t make must sense to choose those attribute just 
because it has more values but not reasonable 
enough. 
The main disadvantage here is that the algorithm 
chooses that attributions which have more values in 
comparison to the attributes contain fewer values. To 
overcome the problem scenario we have proposed an 
enhanced algorithm which is based upon decision tree 
evaluated by importance of attribute i.e. impact of 
attributes. This algorithm will take attributes with 
high importance though they might have fewer 
values.  
A lot of experiments were executed and after analysis 
it is clear that the improved quality of service impact 
based entropy provides more reasonable and 
effectives rules for classification. 
Let’s say impact of Quality of Service factors is 
identified by I and the data set lies in I{QOS 
 
(A1,A2,A3,A4,A5,…,An)} where A1,A2… An are 
the various quality of service factors then the entropy 
can be calculated with the following formula: 
 
E’a= ∑i=1 to i=c  ( pi log2 pi) + Im(A1i,A2i,A3i…Ani) 
..[2] 
 
To increase the attributes with less values and high 
importance and to eliminate most of the attributes 
with less importance but more values our algorithm 
will provide QoS based impact factor attributes. So, 
user experience attribute is more important. Let’s say 
IRCTC website is generally unavailable during peak 
hour’s online reservation. In this scenario people may 
consider its Availability attribute as the most 
important factor. In few applications like any banking 
website the Reliability of the website is more 
important to the people. For example while 
processing a payment online a user find the payment 
transaction is done for a phishing account which 
doubts on the reliability of the bank. Another factor is 
the Success ability in which whole transaction is 
getting processed in a single go. This case is 
generally observed while booking a travel ticket from 
an online portal. The transaction may break in 
between in case if payment gateway is not available 
or source database is not responding due to a sudden 
outage. In case of applying composition logic for web 
services a smart web service may lookout Throughput 
of another service to combine with other proficient 
web service. In this case throughput would be the 
most important factor to select from list of available 
candidate web services. Thus in the Enhanced 
version we’ll get the entropy on the importance of 
a particular QOS factor. So according to attribute 
importance, modify formula (2) as followings: 
 
E’’a=∑j=1 to j=n 
(Throughput,Availability,Successibility,….. 
…Reliability)/qosSum + q(A)I(Throughput, 
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Availability , Successibility …… Reliability) 
………………                                                  [4] 
 
And information Gain can be calculated from below 
formula: 
 
I(G)= (Im(A1,A2,A3…An))-E’a.                … [3] 
 
VI. ALGORITHM AND RESULT 
 
We have used QoS IBE for Web Service Selection. In 
the decision tree regulation training algorithm which 
uses entropy based classification, to present the 
appropriate service to the client, QoS factors are used 
as they entirely classify a web service. Entropy-based 
classification is proposed to categorize webservices 
into 4 sections: Excellent, Average, Good & Poor. In 
the Entropy-based classification method a classifier 
tree is obtained. Then using the generated tree, we 
can categorize any given new webservice in 4 classes 
declared before by mapping out the tree acc to the 
webservice QoS factor values. Because of the quick 
build time and accuracy ID3 algorithm with modified 
equation for Entropy (mentioned above) has been 
used. 
 

 
Figure 1 - Algorithm 

 
The input data set contains QOS values for 
Availability, Response Time, Successibility, 
Throughput, Reliability, Smart Web Service Factor 
and Rank (Classification) 
 

 
Figure 2 - Decision Tree 

Implementation 
Web services exhaustively utilize JAX WS API. This 
API was added in version of J2EE 5 and later 
enhanced in J2EE 6. In our work the web services are 
hosted on tomcat local host. After running the server 
web services are tested on IDE’s local browser. 
 
VII. SMULATIONS 
 
Nonfunctional parameters are captured from the user 
with the help of a UI screen: Based on that candidate 
web services are searched from UDDI. Now after 
taking advantage of our algorithm (QoS IBE) the 
decision was generated in the last section. Each 
webservice corresponds to a WSDL provided by 
provider of service. The parameters of quality are 
extracted from wsdl: 
A UI simulation is generated to evaluate the 
webservices based on QoS factors & the best of all is 
shown them. 
 

 
Figure 3 - QoS Comparison Graph 

 
 
A user has also the option to provide QOS parameters 
to check if the webservice falls in the category of 
POOR, BEST, and AVERAGE or EXCELLENT 
based on the calculations performed by our enhanced 
ID 3 algorithm implemented in Java code. 
 
 
CONCLUSION AND FUTURE SCOPE 
 
Point-to-point and end-to-end security levels should 
be ensured while dealing with the web services since 
the web services may cover millions of entities to 
give a fruitful response. Although SSL work perfectly 
fine for the end-to-end security. But the main 
disadvantage of using SSL is that it does not provide 
full proof complete security to the webservice. Ideally 
SSL is used with other protocols such as XML 
secured signatures, security prototype and other 
encrypted techniques to make sure the safety of data 
flowing in the web service. In this work the various 
QoS factors are leveraged to get the smartest, most 
proficient and accurate webservice among other 
available candidate web services. The algorithm 
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suggesting the QoS factors to take as input and derive 
the best webservice classification based on enhanced 
ID3 mechanism. Also the encryption part has 
provided great level of security but response had to 
pay the cost of it. We will work on implementing 
better security technique for encryption to improve 
response time. 
Future scope work is to provide composition logic for 
combining candidate webservices on the fly to 
generate the best profitable output for customers. 
Hybrid algorithm will be used to segregate the 
webservices into groups which would be used in the 
composition. 
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