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Abstract: In recent years, web services open the way to global business development through B2B integration and they used with 

different business applications to accommodate their services. So while selecting a service, the first preference is given to the 

functional properties of the web service and then a best web service is selected from the list by considering the expected quality. The 

QoS of a web service is also depends on the variant nonfunctional parameters of its service which may subject to changes because of 

network and other related factors. While considering the performance of a service, the overall quality is always preferred but the actual 

functionality of the service is based on the weight fixed for the non functional parameters like response time, throughput, etc... So 

assigning functionality based weight for the non functional parameters are used to achieve the assured quality of the service. In this 

paper we are proposing the system that gives importance for the non functional parameters such as response time, throughput, 

availability, success ability, reliability for which the weight is set based on functionality and requirement of aparticular business 

application. 
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1. INTRODUCTION 
The emergence of Web services make it possible to realize 

Business-to-Business Interoperability (B2B) by inter-

connecting Web services provided by various 

organizations.The presence of multiple Web services with 

identical functionality, leads to select the best Web service 

based on their QoS. QoS encompasses a number of non-

functional properties such as response time, throughput, 

availability, reliability, and reputation, etc.But setting 

appropriate weight for the parameters based on the user 

requirement paves the way to reach the actual functionality of 

the web service [2]. The static, dynamic attributes that are 

under and beyond the influence of service providers are also 

considered to set the weight for the non functional parameters. 

There are many cases that the web service cannot reach the 

customers requirement because the appropriate weight is not 

given to the non-functional parameters while selecting the 

web service. In this paper calculation of QoS of web service 

based on its functionality weight is proposed for the 

successful composition of multiple businesspartners according 

to some business process.  

The framework of the proposed functionality based weight 

fixing for non functional parameter is discussed in section 2. 

Section 3 calculates the QoS of the web service for same 

weights of all parameters and the asserted values of weight as 

in the WSLA and Section 4 shows the experimental results. 

 

2. FRAMEWORK FOR 

FUNCTIONALITY BASED WEIGHT  
The framework consistsof the basic web service model 

components web service provider, web service consumer and 

the Web Service Level Agreement (WSLA) mutually agreed 

by both signing parties.  In addition it has a third party broker 

which calculate the QoS information for every customer 

request into a QoS database by getting the measured values 

from the customer, provider application and the asserted 

values in the WSLA. 

A measurement service implements the measurement function 

required both the customer and the service provider. The 

measurement functionality receives the measured metrics 

from the system's instrumentation. Instructions on how to 

measure a particular system parameter are defined in the 

measurement directives of a WSLA[8].  

After getting the parametric values the third party broker 

receives the weight for each parameter as input from the 

WSLA that is mutually agreed by the signing parties while 

selection of the web service. The QoS can be evaluated based 

on this weight and compared with the assured quality [6]. If 

there is a violation the same can be reported to the top 

management of both the signing parties to take immediate 

action. 

 

3. EVALUATION OF QoS BASED ON 

NON FUNCTIONAL PARAMETER 

WEIGHTS 
Let WS1,WS2,WS3,WS4,WS5 are the selected web services 

with the guaranteed level of quality parameters {P1, P2, P3 

…………..Pm} Where m (1 ≤ i ≤ m) in the WSLA. 

Here the goal is to satisfy the customer requirements by 

assigning proper weights to all the non-functional parameters 

that are considered during the selection of a web service. For 

that a comparison between QoS for equal weight based 

parameter and weight based on functionality is made and the 

importance of fixing weight based on requirement is 

explained [3]. 
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Figure 1. Framework of functionality based weight fixing 
 

The basic metrics are measured by the customer and provider 

applications when the request is made. A measurement 

service used by the third party broker get the metrics from 

both the signatory parties and aggregated into composite 

metrics and SLA parameters which are used to calculate the 

actual quality of the web service [1]. 

Let the broker reports the management about the violation of 

QoS for every N requests.  

These requests are equally divided into n sub requests and its 

average values is recorded and stored in the QoS database. 

The set Pws AVG = {P1 AVG, P2 AVG ……Pm AVG} is the average 

value for each quality parameter of the web service [1]. 

The parametric values are normalized as Pws NOR = {P1 NOR, P2 

NOR,……Pm NOR} and will be presented in the range of [0, 1]. 

The QoS for the web service can be calculated as follows 

          m 

QoS =           ∑   wj .Pj NOR 

          j=1 

    
Where w1, w2, w3,………wm     are the weights assigned for 

the quality parameters. 

The QoS of the web services are calculated in two phase for 

comparison. In the first phase an equal weight assigned for all 

parameters and in the second functionality based priority is 

given to the parameters [9]. The advantage of functionality 

based weight setting is studied to achieve better quality 

performance. 

4. EXPERIMENTAL RESULTS 
The average parametric values for the web services for every 

request 1000 is recorded for five web services under the study 

is as follows 

Table 1. Average Non Functional Parametric Values 

 P1 P2 P3 P4 P5 

WS1 302.75 7.1 89 90 73 

WS2 482 16 85 95 73 

WS3 3321.4 1.4 89 96 73 

WS4 126.17 12 98 100 67 

WS5 107 1.9 87 95 73 

 

The quality values are normalized between [0,1] as follows 

Table 2. Normalized Parametric Values 

 P1NOR P2NOR P3NOR P4NOR P5NOR 

WS1 0.51 0.51 0.48 0.56 0.59 

WS2 0.49 0.56 0.53 0.44 0.56 

WS3 0.39 0.37 0.45 0.45 0.41 

WS4 0.41 0.60 0.53 0.61 0.49 

WS5 0.52 0.40 0.53 0.63 0.39 

4.1 QoS Based on Equal Weight 

Parameters 
The weight = .75 is assigned for all the parameters to find the 

QoS of the web service 

Table 3. Quality of equal weight parameters 

  Q(P1) Q(P2) Q(P3) Q(P4) Q(P5) 

WS1 0.38 0.38 0.36 0.42 0.44 

WS2 0.37 0.42 0.40 0.33 0.42 

WS3 0.29 0.28 0.34 0.34 0.31 

WS4 0.31 0.45 0.40 0.46 0.37 

WS5 0.39 0.30 0.40 0.47 0.29 

 

 

Figure 2. Performance of equal weight parameters 

 

0.00

0.10

0.20

0.30

0.40

0.50

P1 P2 P3 P4 P5

WS1

WS2

WS3

WS4

WS5

Customer 

Consumer Service 

Metrics 

Instrumen

tation 

Metrics 

Instrumenta

tion 

Third Party 

Guaranteed 

Level Check 

QoS& 

Reporting 

WSLA 

Guaranteed 

weights 

Invoking the Service 

W1 

W2 

W3 

P1 

P2 

P3 

Pm Wm 

. 

. 

. 

. 
. 
. 

. . 

M
a

n
a

g
e

m
e

n
t 

A
ct

io
n

 

M
a

n
a

g
e

m
e

n
t 

A
ctio

n
 

1 

m 

Provider 

Parameters 

Q
u

a
li
ty

 



International Journal of Computer Applications Technology and Research 

Volume 2– Issue 1, 49-52, 2013 

www.ijcat.com  51 

4.1 QoS Based on Functionality Weight 

Parameters 

The following weights are assigned to the web services based 

on its functionality 

Table 4. Functionality weights of web services 

 
W1 W2 W3 W4 W5 

WS1 0.7 0.8 0.85 0.99 0.9 

WS2 0.99 0.85 0.7 0.7 0.85 

WS3 0.8 0.7 0.9 0.85 0.9 

WS4 0.80 0.9 0.8 0.8 0.7 

WS5 0.8 0.9 0.8 0.99 0.9 

 

Table 5. Quality of functional weight parameters 

 
P1 P2 P3 P4 P5 

WS1 0.36 0.41 0.41 0.55 0.53 

WS2 0.49 0.48 0.37 0.31 0.48 

WS3 0.31 0.26 0.41 0.38 0.37 

WS4 0.33 0.54 0.42 0.49 0.34 

WS5 0.42 0.36 0.42 0.62 0.35 

 

 

Figure 3. Performance of functional weight parameters 

 

The overall QoS for both the phasesis shown in the table. 

There is a remarkable improvement in the quality of the web 

service that implements functionality based weight. 

Table 6. QoS of equal and functional weight parameters 

 QoS of Web Services WS1 WS2 WS3 WS4 WS5 

Equal Weight 0.40 0.39 0.31 0.4 0.37 

Functionality Weight 0.45 0.42 0.35 0.42 0.43 

 

 

Figure 4. QoS of equal and functionality based Weights 

 

5. CONCLUSION 
For service selection non-functional QoS parameters are also 

considered along with the functional requirement. Fixing 

equal weight to all non functional parameter may result the 

improvement in overall quality, but considering better weigh 

for the parameter that improve the functionality of the of the 

web service. Mentioning the expected quality based on 

functional weight in the WSLA at the time of selection of a 

web service will pave the way to reach the expected 

functional requirement of a web service. Also the assertion in 

the WSLA is the mutual agreed values between the signing 

authorities of the web service and it forces the provider to 

reach the functional requirements for the success of the web 

service and the entire satisfaction of the customer. 
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