
 

 

SELECTING THE OPTIMUM WEB SERVICE USING 

THE USER CONSTRAINT QOS PARAMETERS AND 

FUZZY METHOD 

G. Narayanan
* 

& Dr. R. Sivakumar
2 

*
Research Scholar, Department of Computer Science, A.V.V.M. Sri Pushpam College 

(Autonomous), Poondi, Thanjavur – 613 503, Affiliated to Bharathidasan University, Trichy. 
2
Principal and Research Advisor, Department of Computer Science, A.V.V.M. Sri Pushpam 

College (Autonomous), Poondi, Thanjavur – 613 503, Affiliated to Bharathidasan University, 

Trichy. 
1
Email: profgncs@gmail.com 

2
Email: rskumar.avvmspc@gmail.com 

Abstract: The web service composition is purely based on combining the services from various web 

services to form a new service. This composite service provides the user with large number of options and 

more value-added services. This paper focuses on generating the composition plans automatically after 

procuring the input from the user and considering the quality of service parameters which helps the system to 

fetch the best possible results to the user without any manual work. The proposed work in this paper 

concentrates on producing results (composition plans) with minimum execution time and cost with the aid of 

the QoS parameters and succeeded considerably in generating optimal plans with low cost and better 

reputation with the aid of Fuzzy Method. 
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1. INTRODUCTION  

Regulating the user request depends on the individual user’s preferences and 

based on the financial and complexity of the user attitude. For example, if a user needs to 

get treated for a health issue, the user will have to book an appointment with the doctor 

and then proceed to have a consultation and after that the user will be either treated with 

medication or operated depending upon the condition of the user. The user may request 

for some additional services like complete body check-up. The internet is crowded with 

thousands of providers which offer the same service and it is practicably quite 

cumbersome for the user to pick the best services with affordable price. Also, each and 

every website will comprise of different QoS parameters and as a result of this it becomes 

rather difficult to choose the composite plans manually. If the number of candidates is 5 

and the service or task is set to 3, then the number of possible composition plans is 125. 

Out of this 125, the job is to fetch the optimal composite plan suitable for the user and this 

job is a time consuming and prone to uncertainties and distrust to the user. The discovery 

of optimal composite plans with less time and cost is the major hindrance present in the 

web service composition [1].   

 This plan generation has to be automated to reduce the burden of high cost and 

time consumption. Also, the automated plans will be error prone and completely satisfy 

the users requirement. The semantic web service composition is actually based on the 

goals of the user and preferences of the user requirement. The user represents the request 

in the form of goal and constraints. The user request is processed by the process model 

called OWL-S.  The OWL-S provides the user with the optimized service ontology for 

describing composite process and plans. The process is sub divided into many sub 

processes like service profile, service model and service grounding [2].   The service 

profile specified includes many data based on service-related information like service 

name and service description for the discovery of the service to generate the composite 

plans. The service model is nothing but the atomic process which is used to construct the  
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composition of the plans according to the user’s requirement. The composite process 

usually consists many atomic or composite processes or a single atomic process 

depending on the user constraints. 

2. WEB COMPOSITION 

A technique to make a series of web service to fulfil an inquiry raised by the user 

depends on the annotated ontology. At the point when a service is enrolled, it will be 

mapped to the ideas of the ontology. At the point when an inquiry comes, we can get the 

relating web services rapidly by its info or yield ideas, not have to navigate all the web 

services in the service library which cost lot of time. The strategy needs to pre-process the 

ontology [3] which can cost some reality;however, this time consumption is occurred only 

once when the web service is trained. With it we can spare a lot of time in unique form 

web services for any question. 

3. DYNAMIC COMPOSOTION MODEL 

The dynamic Web service arrangement purely depends on an annotated ontology. 

The list of parameters of the enlisted web services are utilized to explain the area 

ontology, when a solicitation comes, just the related web service as indicated by the 

annotated ontology will be coordinated or be composed [4] rather than the unlisted 

ontologies and ensure the time saving and cost saving. With this technique, the 

effectiveness and the efficiency can be improved altogether when number of web services 

increases and fetching the information required by the user becomes very tedious. The 

semantic web are utilized to address the problems at the implementation stage of the 

ontologies and semantic web is the best choice to work where the architecture is loosely 

coupled and has lot of loop holes. The SOA and SOAP is employed in any web resources 

mainly due to the following task, SOA- provides the functional interoperability primarily 

based on the XML whereas the SOAP – provides the technical interoperability which 

provides the platform to send and receive messages from different applications. 
 

Figure 1 Semantic web services 
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4. ONTOLOGY 

Ontology [5] usually represents common entities like humans, doctors, medicines. 

The ontology can be represented in graph format with nodes that refers entities and edges 

represent the relationship among them as shown in the 

 

 

The treatment of the patient /user can be expressed using the keywords healthcare, 

treatment etc. To extract the exact web resources the semantic meanings of the keywords 

are analyzed using the ontologies [6] and the ontology fe

pertaining to certain goals of the user. 

 The proposed framework shown in Figure 3 comprises of five layers which 

includes the QoS layer which is used to fetch resources based on the user requirement and 

the quality values obtained in the calculations. 

 

Figure 3Proposed

 

 

 

 

ONTOLOGY DEFINITION MODEL 

Ontology [5] usually represents common entities like humans, doctors, medicines. 

The ontology can be represented in graph format with nodes that refers entities and edges 

represent the relationship among them as shown in the Figure 2. 

Figure 2Ontology for health 

The treatment of the patient /user can be expressed using the keywords healthcare, 

treatment etc. To extract the exact web resources the semantic meanings of the keywords 

are analyzed using the ontologies [6] and the ontology fetches the relevant information 

pertaining to certain goals of the user.  

The proposed framework shown in Figure 3 comprises of five layers which 

includes the QoS layer which is used to fetch resources based on the user requirement and 

btained in the calculations.  

3Proposed framework with QoS layer 

Ontology [5] usually represents common entities like humans, doctors, medicines. 

The ontology can be represented in graph format with nodes that refers entities and edges 

 

The treatment of the patient /user can be expressed using the keywords healthcare, 

treatment etc. To extract the exact web resources the semantic meanings of the keywords 

tches the relevant information 

The proposed framework shown in Figure 3 comprises of five layers which 

includes the QoS layer which is used to fetch resources based on the user requirement and 
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The quality of the service is the most important factor which decides the overall 

results of the fetched resources and the QoS parameters are mainly considered as the 

imperative metrics to gauge the performance of the framework.

The QoS attributes which are used in this paper are execution cost, response time 

and the reputation.  The execution cost EC [7] is the cost incurred during the execution 

and extraction of services from ma

required for the completion of the extraction of the user’s services from various resources. 

The reputation R is the credibility and the appraisal value provided by the user regarding a 

particular web resource. 

The proposed work flow is represented in Figure 4.

 

 

 

The discovery of the tasks is processed using the following the procedure shown 

in the figure 5. 

 

 

 

 

 

 

 

 

 

 

 

 

The quality of the service is the most important factor which decides the overall 

results of the fetched resources and the QoS parameters are mainly considered as the 

metrics to gauge the performance of the framework. 

The QoS attributes which are used in this paper are execution cost, response time 

and the reputation.  The execution cost EC [7] is the cost incurred during the execution 

and extraction of services from many web resources. The response time RT is the time 

required for the completion of the extraction of the user’s services from various resources. 

The reputation R is the credibility and the appraisal value provided by the user regarding a 

The proposed work flow is represented in Figure 4. 

Figure 4Proposed work flow 

 

The discovery of the tasks is processed using the following the procedure shown 

The quality of the service is the most important factor which decides the overall 

results of the fetched resources and the QoS parameters are mainly considered as the 

The QoS attributes which are used in this paper are execution cost, response time 

and the reputation.  The execution cost EC [7] is the cost incurred during the execution 

ny web resources. The response time RT is the time 

required for the completion of the extraction of the user’s services from various resources. 

The reputation R is the credibility and the appraisal value provided by the user regarding a 

 

The discovery of the tasks is processed using the following the procedure shown 
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Figure 5Procedure

 The related semantic matching algorithm is depicted in Figure 6.

 

Figure 6 Semantic matching algorithm

 

The input of the various health care vendors is shown in the 

the composite plans are generated by the procedure CreatePlans shown in the 

 

5Procedure for the discovery of the tasks 

 

 

semantic matching algorithm is depicted in Figure 6. 

 
Figure 6 Semantic matching algorithm 

The input of the various health care vendors is shown in the Table 1 and from this 

the composite plans are generated by the procedure CreatePlans shown in the Figure 7.

 

 

 

 

 

able 1 and from this 

ure 7. 
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Table 1 Cost

The total number of healthcare vendor X is five as shown in the table and the total 

number of services Y they offer is three. So, the X

be generated using the CreatePlans procedure

Figure 7 Pseudo code to create composite plans

The first composite plan generated by the procedure will be comprised of the 

healthcare vendors AAA as the consultation, 

healthcare service provider A. The total cost is summed to get the value 1076. Similarly, 

all the possible permutations are computed to generate 125 composite plans as shown in 

the table 2. 

Table 2 Composite plans

 

 

Cost offered by different healthcare vendors

The total number of healthcare vendor X is five as shown in the table and the total 

number of services Y they offer is three. So, the XY = 125 possible composite plans can 

be generated using the CreatePlans procedure. 

 

Figure 7 Pseudo code to create composite plans 

The first composite plan generated by the procedure will be comprised of the 

healthcare vendors AAA as the consultation, medicines and operation is carried out the 

healthcare service provider A. The total cost is summed to get the value 1076. Similarly, 

all the possible permutations are computed to generate 125 composite plans as shown in 

Table 2 Composite plans generated by the CreatePlans procedure 

 

 

 

 

 

 

 

 

 

 

 

 

The total number of healthcare vendor X is five as shown in the table and the total 

= 125 possible composite plans can 

 

The first composite plan generated by the procedure will be comprised of the 

medicines and operation is carried out the 

healthcare service provider A. The total cost is summed to get the value 1076. Similarly, 

all the possible permutations are computed to generate 125 composite plans as shown in 
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The generated plans are sorted in ascending order with respect to the total cost 

which enables the atomic process to pick the most affordable composite plan for the user 

and the resultant sorted plans are shown in 

 

5. RESULT AND DISCUSSION

The proposed QoS algorithm is used create the plans according to the user’s 

constraints and the value computed from the Qo

The Fuzzy method employed in the proposed algorithm provides a better solution 

to automatically extract the composite plans from the sorted plan list which abides by the 

user constraints and preferences also. The table 4 show filtered composition plan fetched 

by the fuzzy method. 

 

 

 

 

 

 

 

 

 

The generated plans are sorted in ascending order with respect to the total cost 

which enables the atomic process to pick the most affordable composite plan for the user 

and the resultant sorted plans are shown in the table 3. 

Table 3 Sorted composite plans 

5. RESULT AND DISCUSSION 

The proposed QoS algorithm is used create the plans according to the user’s 

constraints and the value computed from the QoS parameters as shown in the Figure 8.

employed in the proposed algorithm provides a better solution 

to automatically extract the composite plans from the sorted plan list which abides by the 

user constraints and preferences also. The table 4 show filtered composition plan fetched 

The generated plans are sorted in ascending order with respect to the total cost 

which enables the atomic process to pick the most affordable composite plan for the user 

 

The proposed QoS algorithm is used create the plans according to the user’s 

igure 8. 

employed in the proposed algorithm provides a better solution 

to automatically extract the composite plans from the sorted plan list which abides by the 

user constraints and preferences also. The table 4 show filtered composition plan fetched 
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Figure 8 The proposed algorithm using Fuzzy method

Table 4The Fuzzy composition plans ranging between 500 $ and 600$

 

 

 

 

Figure 8 The proposed algorithm using Fuzzy method 

 

Table 4The Fuzzy composition plans ranging between 500 $ and 600$

 

 

Table 4The Fuzzy composition plans ranging between 500 $ and 600$ 
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The best QoS value preferred for doing the computational process is represented 

in Table 5 with the related values.

 
Table 5 The best QoS values preferred for computation

 

The minimum cost rank is then found to discover the optimum service 

composition plans as shown in the table 6.

 
Table 6 Computing the minimum cost rank

The compositions are generated for the tasks and the resultant composition plans 

using the fuzzy method based on the availability are shown in the 

 
Table 7 The resultant rank found by the fuzzy method

From Table 7 PlanID 30 

operation cost, C is the medicine cost and the B is the consultation cost and the minimum 

cost and D is the operation cost. T

planID 30. 

 

   The corresponding graph for Table 7 representing the best 

method is represented in Figure 9

 

 

 

The best QoS value preferred for doing the computational process is represented 

with the related values. 

Table 5 The best QoS values preferred for computation 

 

The minimum cost rank is then found to discover the optimum service 

composition plans as shown in the table 6. 

Table 6 Computing the minimum cost rank 

 

 
The compositions are generated for the tasks and the resultant composition plans 

using the fuzzy method based on the availability are shown in the Table 7. 

Table 7 The resultant rank found by the fuzzy method 

PlanID 30 is the best plan for minimum cost where D is the 

operation cost, C is the medicine cost and the B is the consultation cost and the minimum 

and D is the operation cost. The most affordable composite plan is found to be the 

The corresponding graph for Table 7 representing the best plan using the fuzzy 

method is represented in Figure 9 

The best QoS value preferred for doing the computational process is represented 

 

The minimum cost rank is then found to discover the optimum service 

The compositions are generated for the tasks and the resultant composition plans 
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Figure 9Graph showing the best plans using fuzzy method 

 

6. CONCLUSION 

In this paper a method using fuzzy that overcomes the complexity present in the 

functional SOA standards and tools from end-users and automatically extracts the 

composition plans from the web resources according to the user constraints. The proposed 

method dynamically fetches the composite plans and ease out the most sought-after 

problem present in the web service. In future this method can be extended to be used in 

mobile environment using app and make it easier for the end user to avail the composite 

plans automatically. 
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