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Abstract 

In today’s world web services are the known perception to all the users who uses the internet. The Web Service process involves 
service discovery, selection and ranking. Discovery is the process of matchmaking of user query with advertisements in the 
repository. Our motivation is to develop a model for web service discovery with the combined approach of service selection and 
ranking. In this paper, we have proposed a technique for web service discovery process, combining the keyword search and 
semantic search and ranking the services. The implementation results show that the proposed model performs better for the web 
service discovery process. 
© 2014 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of organizing committee of the International Conference on Information and Communication 
Technologies (ICICT 2014). 
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1.  Introduction 

Many Researchers and academician focuses on the web service technology, because Nowadays more and more 
and web services are given by the service providers. So choosing a web services based on functional requirements 
alone does not satisfy user requirements. The Quality of Service (QoS) has been the non-functional parameter has to 
be considered for the selecting the best service. So based upon QoS user can get accurate and best services for their 
businesses. For our experimentation purposes we have used the real world data sets. Many websites like 
XMethods.net etc. providing a repository for web services. In most of our study we have analyzed that the discovery 
process is based on the user’s requirements.  
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Several algorithms have been proposed by many researchers for service discovery, selection and ranking. The 
traditional discovery process uses only keyword search, the search is not capable of finding all the related services 
for users17, 19. In the keyword search process there is possibility of omitting the services according the user 
requirements. So we propose a model with a combination of keyword search and semantic search. And we rank the 
services based on normalization of the QoS parameter Values. The Fig.1. shows the standard web service model, It 
mainly constitute of three components: Service Provider, Service Consumer and UDDI (Universal Description, 
Discovery and Integration). 

Fig.1. Web Service Model 

Service provider who registers the service in UDDI with all the details like location, provider name etc…the details 
will be stored in the UDDI repository14,21. The consumer who requires services will query the UDDI repository 
according to his needs. Then the UDDI accept the user query and searches the appropriate services from the registry. 
Then the matched results will be provided to the service consumer. The rest of the paper is structured as follows. In 
Section II, discusses about the related works helps for this study. Section III, we discussed about the proposed 
System and explained. In section IV, the proposed algorithm is given and explained. In section V we have given the 
experimentation and results. Finally, Section VI conclusion of the work is given. 

2. Related Works 

They mainly focus on the non-functional parameters and rank the service according to the trust and Quality of 
service of the service providers12, 16. Another thing they are claiming that decentralized approach is not that much 
efficient1.They proposed the web service discovery model with QoS based on the user preference and they introduce 
a three layer matching mechanism2. 

The propose a architecture for web service discovery based on agent and QoS matching, selection and ranking. 
The model also gets user required Quality of service parameters for accuracy and efficiency20, 13. They have mainly 
focus on the dynamic web service discovery with QoS based on SOA model, the technique followed by them is 
finite state automata to avoid incorrect transitions 4. 

They proposed the semantic model and develop a P2P11, 15 approach for distributed web service discovery 
approach, because the old traditional UDDI is inefficient and wsdl does not include semantic specification5. 

They have proposed a multi agent based semantic web service discovery model3, 4 the broker specification are 
not changed during the service discovery. The model analyses the user request and match the query in the registry6, 

7.They discuss about the overview and limitations of context aware methods in service discovery and they pointed 
out the context information also. They said that the Context definition could not be still identified20. 

They modelled specialized search engine for service discovery which the engine extract the information from the 
Web Service Description languages(WSDL) from tags and annotations8.They analyze the drawback of the broker 
based UDDI and they suggest some of the plan for to move forward the existing standards9,18.They propose multi-
criteria approach in service discovery with based on user preferences and they include semantic and less number of 
QoS parameters is used10.Based on the discussion on the related works, it motivated us to do the research work. 
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3.  Proposed System 

The service discovery is a mining process due to the vast service repository maintenance. There is a need for 
betterment in the service discovery process. It’s identified from the literature study and a ranking based approach is 
proposed as shown in Fig.2. 

Fig.2. Web Service Discovery and Ranking Model 

The proposed system consists of service provider, service consumer and UDDI (Universal Description, 
Discovery and Integration). The WSDSR module consists of keyword and semantic search and a ranking. First the 
keyword based search will happen and then semantic based search after that the both results are union together, a 
collection of services will be obtained. After that for ranking the QoS parameters values will be normalized to a 
same scale. After the normalization process the services will be ranked, the resultant services will be provided to the 
end user.  

Calculating normalization of QoS is given below  

Normalization for Positive QoS (i)   =                                                     (1) 

Normalization for Negative QoS (i) =               (2) 

4. WSDSR Algorithm 

Step 1: Input: Name of the web service (S) 
 User Requirements (UR) 
 Output: Retrieved Collection of Service with Quality of Services (QoS) with 
ranking   
              (WS_QoS) 
Step 2: Select Web Service (WS) from the repository (R) with keyword Search || 
Semantic  
            Search 

Keyword_ Match= (Select Services w.r.t. to Keyword match) 

 For (i=0; i< Keyword_ Match.length;i++) 

Keyword Search []={K_WSi, K_WS…..K_WSn }w.r.t keyword search 

End 
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//Retrieving the matched services using Semantic Search using WordNet 

//Semantic Match SM:=(Select S w.r.t to semantic meaning using wordnet) 

For (i=0; i< Semantic Match;i++) 

Keyword Search []={K_WSi, K_WS…..K_WSn }w.r.t keyword search 

End 

Keyword_Search []={K_WSi, K_WS…..K_WSn }w.r.t keyword search 

 Semantic_Search[] ={ S_WSi, S_WS…..S_WSn }w.r.t semantic search 

Step 3: Combine both the search results 

Final_Collections [WSi to WSn][WQoSi to WQoSn]= { Keyword_Search } 
U { Semantic_Search } 

End 

Step 4: Normalizing the QosParmeters Values from the Final_Collections 

 QoS Values Ranges between 0 to 1 

Services [services][QoS]=Normalized values w.r.t to services 

Step 5: Summing up the QoS Normalized Values for each services 

 For (i=0;i<Services.length;i++) 

 QoS[i] =.Services i[Qos1 + Qos2 +…. Qosn] 

End 

Step 6: Ranking the Services 

For (i=0;i<QoS.length;i++) 

Sort the values in ascending order from  

WS_QoS= QoS [i]  toQoS[n] 

Display the sorted list. 

End Return (WS_QoS)

4.1.  Explanation of the Algorithm 

The Web Service Discovery, Selection and Ranking algorithm (WSDSR) first gets input from the user and the 
based upon the input it retrieves the services from the repository. After that a set of services retrieved from the 
repository. The algorithm first matches based upon the keyword preferred by the user. In the second step the 
algorithm performs a semantic matching with the used of Word Net. Then both keyword and semantic results are 
united together eliminating the same services.  

Then the final retrieved services will be obtained. Normalization is the process of scaling the values from 0 to 
1.The retrieved Quality of service parameters values are initially are not normalized, we have to normalize value to 
perform calculations with respect the Quality of Services. Then results then will be undergone to the process of 
normalization. The equation (1) and (2) is used for calculation of normalization. The QoS attribute are normalized 
according to the positive and negative attributes. The QoS parameters such as Availability, Throughtput are 
considered as positive parameters and attributes such a Cost and Response time are considered as negative 
attributes. The consumer requires more in positive attributes values and fewer values in negative attributes. After 
normalization process the QoS values will be normalized in same scale. The we have to add the all the QoS values 
for each services, according the values tit is sorted in ascending order and ranking of the services will be obtained. 
The list of ranked service will be provided to the user. 
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5. Experimental Results 

We have implemented our proposed work in Net Beans IDE 7.3 with java swing as front end and Oracle 10g as 
back end. Our system has 1000 web services and using that we have implemented our proposed approach and have 
obtained  the results as shown below in the table 1 and  table 2. 

Table 1. Result for Semantic Search 

S.No Service ID Service Name Description of the 
web service 

Location 
(url) 

Availa
bility 

percent
age(%) 

Res
pon
se 

Tim
e 

(ms) 

Throug
hput 

(No of 
Times/se

cond)

Price 
($) 

1 1061 Sms Used for Sending 
Short message 
service 

http://www.2sms.com/so
ap/2smsmessaging.wsdl 

89 303 12 700 

2 1075 AWSECommerceSer
vice 

Messaging http://www.smartsms.se/
IPX/services/FileShop/fs
handler.asmx?wsdl 

80 482 16 800 

3 587 ExchangeRateService Messaging http://www.smsdome.co
m/portalvbvs/services/s
msgateway.asmx?wsdl 

84 126 10 250 

4 875 ExchangeRateService Message http://www.jaredmonaco
.com/ATTSMS.asmx?W
SDL 

91 302 15 230 

5 789 FpML Validation Messaging http://www.directsdi.co
m.au/info/api/SmsGatew
ay-HTTP.wsdl 

42 407 20 350 

6 368 IXML WS service Messaging http://www.info-me-
sms.it/ws.php?wsdl 

83 136 31 510 

7 748 Location Messaging http://www.info-me-
sms.it/sms.wsdl 

98 210 24 120 

8 986 MatchService Messaging http://ws.acrosscommuni
cations.com/SMS.asmx?
WSDL 

90 335 12 650 

9 896 prophecyService Message http://sms.cellcom.co.il/
SmsGate/SmsGate2.asm
x?WSDL 

89 196 10 400 

10 796 wordcountService Messaging http://www.scottnichol.c
om/samples/hellowsdl2.
php?wsdl 

84 496 18 700 

Table 2. QoS Based Evaluation Using Proposed System

Availability of service Response Time Throughput Price 
Semantic Keyword SKR Semantic Keyword SKR Semantic Keyword SKR Semantic Keyword SKR 

64 41 89 286 269 303 9 19 12 772 972 700 
55 36 80 462 442 482 14 24 16 892 1092 800 
59 44 84 104 81 126 12 22 10 265 565 250 
66 29 91 283 269 302 8 18 15 232 432 230 
17 24 42 384 365 407 17 27 20 367 767 350 
58 40 83 112 97 136 19 18 31 552 852 510 
73 61 98 187 177 210 12 21 24 162 262 120 
65 38 90 314 294 335 10 15 12 647 947 650 
64 31 89 179 153 196 9 14 10 496 896 400 
59 44 84 471 454 496 26 11 18 747 1047 700 
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Table 3. Ranking of services 

S.No Service ID Service Name 
Description of 
the web service 

Location 
(url) 

Availabi
lity 

percenta
ge(%)

Respo
nse 

Time 
(ms) 

Throug
hput 

(No of 
Times/s
econd)

Pric
e 

($) 

Ran
king 

1 1061 Sms 
Used for 

Sending Short 
message service 

http://www.2sms.co
m/soap/2smsmessagi

ng.wsdl 
89 303 12 700 1 

2 1075 
AWSECommerceSe

rvice 
Messaging 

http://www.smartsms
.se/IPX/services/File
Shop/fshandler.asmx

?wsdl 

80 482 16 800 2 

3 587 
ExchangeRateServic

e 
Messaging 

http://www.smsdome
.com/portalvbvs/servi
ces/smsgateway.asm

x?wsdl 

84 126 10 250 3 

4 875 
ExchangeRateServic

e Message 
http://www.jaredmon
aco.com/ATTSMS.as

mx?WSDL 
91 302 15 230 4 

5 789 
FpML Validation 

Messaging 
http://www.directsms
.com.au/info/api/Sms
Gateway-HTTP.wsdl 

42 407 20 350 5 

6 368 
IXML WS service 

Messaging 
http://www.info-me-
sms.it/ws.php?wsdl 

83 136 31 510 6 

7 748 
Location 

Messaging 
http://www.info-me-

sms.it/sms.wsdl 
98 210 24 120 7 

8 986 
MatchService 

Messaging 
http://ws.acrosscomm
unications.com/SMS.

asmx?WSDL 
90 335 12 650 8 

9 896 
prophecyService 

Message 
http://sms.cellcom.co
.il/SmsGate/SmsGate

2.asmx?WSDL 
89 196 10 400 9 

10 796 
wordcountService 

Messaging 
http://www.scottnich
ol.com/samples/hello

wsdl2.php?wsdl 
84 496 18 700 10 

11 1061 Sms 
Used for 

Sending Short 
message service 

http://www.2sms.co
m/soap/2smsmessagi

ng.wsdl 
89 303 12 700 11 

12 1075 
SMS Messaging 

http://www.smartsms
.se/IPX/services/File
Shop/fshandler.asmx

?wsdl 

80 482 16 800 12 

13 587 
SMS Search Messaging 

http://www.smsdome
.com/portalvbvs/servi
ces/smsgateway.asm

x?wsdl 

84 126 10 250 13 

14 875 
SMS 

Message 
http://www.jaredmon
aco.com/ATTSMS.as

mx?WSDL 
91 302 15 230 14 

15 789 
SMS 

Messaging 
http://www.directsms
.com.au/info/api/Sms
Gateway-HTTP.wsdl 

42 407 20 350 15 

Table 3 show the results of combined approach of keyword search and semantic search and the table 2 shows the 
results of web services after the process of normalization and ranking. 
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6. Conclusion 

In this paper the problems in web service discovery and ranking are analysed and we have proposed a new 
WSDSR algorithm and implemented. Our proposed approach with keyword with semantic search is efficient. The 
implementation results show that this approach is better implementation of the web service discovery and ranking. 
Results shows that the proposed approach yields better results. In future, we will enhance the algorithm with more 
number of QoS parameters and makes them efficient. 
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