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Abstract 

Web service is becoming more popular nowadays, so that it is difficult to find the suitable web service for the user. The ranking 

method will help the user to find the best web service. The existing system used the collaborative filtering (CF) method and it is 

only based on the user behavior. So in this system the agglomerative clustering based collaborative filtering method is used. The 

CF is used for the user and item based similarity measurement. Clustering is the process of grouping a set of objects into classes 

of similar objects. The three queries used to avoid the impact of different units, range and distribution of variables. The final web 

service ranking is obtained by using a rank aggregation method based on rank positions. It also proposes effective evaluation 

metrics to evaluate the approach. The incorporate user behavior, functional relevance and QoS utility of web service 

simultaneously for web service ranking. Experiments conducted on the real world web service dataset prove the effectiveness of 

the approach.       
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Web service are open standard (XML, SOAP, HTTP etc.) based web applications that interact with other web applications for 

the purpose of exchanging data. Traditional web service discovery approaches centre on UDDI (Universal Description Discovery 

and Integration) registries. Web service selection is generally considered as two sequential steps: matching based on the 

functional requirements and the filtering and ranking based on non-functional requirements. There is a large body of work on 

web service selection based on quality of service (QoS). Web service recommendation is the process of automatically identifying 

the usefulness of web service and proactively discovering and recommending suitable web service is to end user only based on 

user’s usage history. Currently, collaborative filtering is widely used for web service recommendation techniques. Four aspects 

of web services, functional relevance, collaborative filtering based score, QoS utility and click sequences are all considered for 

the final web service ranking. The agglomerative clustering based collaborative filtering is used hear. The Hierarchical 

agglomerative clustering (HAC) starts with each document in a separate cluster then repeatedly joins the closest pair of clusters, 

until there is only one cluster. The history of merging forms a binary tree or hierarchy. The three queries used to avoid the impact 

of different units, range and distribution of variables. Large-scale experiments are conducted based on a real world web service 

dataset. The hybrid web service ranking is based on user behaviour and quality of service. User behaviours are minded from 

user’s service usage history including historical invocation and queries by using collaborative filtering technique. The user 

similarity is calculated based on the past actual invocations and queries (including both functional and QoS queries). Users are 

considered similar if they invoked the same web services and under similar queries. Web service selection is not considered as a 

two separate steps (matching based on functional requirements, and then filtering and ranking based on non-functional 

requirements) any more. The two steps are considered simultaneously in the same step in this approach. Here collaborative 

filtering method is used for user basedand item based similarity measurement.  

II. MOTIVATING EXAMPLE 

To identify optimal web services from web service candidates according to users requests considering both functional and non-

functional requirements. In these study, a user explicitly specifies his functional interest (e.g., by using keywords, input and 

output) and QoS requirement (including QoS constraint and QoS preference), and submits them to the web service discovery 

system. Then the service discovery system matches the user’s functional and QoS requirements, and returns web service with the 



Online Ranking in Web Service using Agglomerative Clustering  
(IJSTE/ Volume 2 / Issue 10 / 031) 

 

 All rights reserved by www.ijste.org 
 

148 

best matching degrees to the user. The existing system used the collaborative filtering (CF) method and it is only based on the 

user behaviour. It is time constraint and cannot produce most similarity because calculated user based similarity only. The 

architecture diagram of the existing system is as follows: 

 
Fig. 1: Architecture of CF based Web service ranking 

III. METHODS AND MATERIALS 

We improved the computation of collaborative filtering (CF) based user similarity and item similarity on four aspects invocation 

records, functional query, and QoS query , which indicate the historical user & item behavior. Four aspects of web services, 

functional relevance, collaborative filtering based score, QoS utility, and click sequence, are all considered for the final web 

service ranking. A rankaggregation method is proposed to combine the four aspects of web services, which avoids the impact of 

different units, range, and distribution of variables. The agglomerative clustering based collaborative filtering method using. 

Here collaborative filtering method is used for user based and item based similarity measurement. Clustering is the process of 

grouping a set of objects into classes of similar objects.Hierarchical agglomerative clustering starts with each document in a 

separate cluster then repeatedly joins the closest pair of clusters, until there is only one cluster. 
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IV. METHODS 

 User & Item Based Similarity: 

More effective collaborative filtering based web service ranking approach by exploring user and item behavior.  User & item 

based similarity based on the common invocations and similar queries (including both functional query and QoS query). The 

collaborative filtering is a method of making automatic predictions (filtering) about the interests of a user by collecting 

preferences or taste information from many users. Collaborative filtering systems have many common system can be reduced to 

two steps: 

1) Look for users who share the same rating pattern with the active user (the user whom the prediction is for). 

2) Use the rating from those like-minded users found in step 1 to calculate a prediction for the active user. 

This falls under the category of user-based collaborative filtering. A specific application of  

This is the user based Nearest Neighbor algorithm. 

Alternatively, item based collaborative filtering (user who bought x also bought y), proceeds in an item-centric manner: 

1) Build an item-item matrix determining relationships between pairs of items. 

2) Infer the tastes of the current user by examining the matrix and matching that users data. 

 Four aspects of Web services: 

Four aspects of web services, functional relevance, collaborative filtering based score, QoS utility and click sequence, are all 

considered for the final web service ranking. Which indicates the historical user behaviour together? Submitted similar 

functional query and QoS query when they invoked the same web services, the user and item similarity level should be higher, 

since they made the same decisions under similar scenarios. Thus, to acquire user & item similarity, similarities between 

functional queries as well as QoS queries are required respectively. Further, similarities between QoS preferences as well as QoS 

constraints are also required respectively. 
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 Rank Aggregation 

After acquiring functional relevance, CF based score, and QoS utility for top-n relevant and click sequence web services, next we 

aim to combine the four factors into anintegrated one. The final value of weighted summation approach for combination is 

usually biased towards the relatively larger variable. To avoid the impact of different units, range, and distribution of variables, 

we use rank aggregation approach for integration of 1multiple variables. The computation of functional relevance, CF based 

score, QoS utility and clicks sequence and the rank aggregation method; we present the complete collaborative filtering based 

web service ranking algorithm. 

 Search Goal by Clustering 

After listed result we have separated their meaning of query in document. Then those results are clustering by using 

agglomerative algorithm. The Hierarchical Agglomerative Clustering (HAC) is used to clustering the word based on their weight 

and distance. In this module, we can get the accurate result and best performance than the existing. 

V. RELATED WORKS 

To  discover high-quality web service, Qos-driven service selection have attracted considerable attention from researchers in 

service computing field ,intending identify optimal Web services from a set of web services candidates according to users’ 

requests considering both functional and non-functional requirements. In these study, a user explicitly specifies his functional 

interest (e.g., by using key-words, input and output) and QoS requirement (including QoS constraint and QoS preference) and 

submits them to the web discovery system. Then the service discovery system matches the user’s functional and QoS 

requirement, and returns   Web services with the best matching degreesto the user. The scenario for service selection can be 

dividedinto two categories. The first scenario aims to select a set of web services for a composite service driven by workflow, 

which is widely studied by existing work on service selection. The second scenario is to select a single service for a request, or to 

select multiple services with the same function for multiple requests from multiple users. This paper aims to rank services, which 

is a response to a user query. In sum, existing service ranking and selection approaches focus on selecting the service with the 

best QoS from a set of services having already satisfied user’s functional requirement. In fact, their functional relevance is more 

or less different. Thus, functional relevance should be considered at the same time, since the functional matching may not 

necessarily return the accurate results due to the vocabulary mismatch or insufficient description information for function or QoS 

provided in WSDL files. 

Collaborative filtering is widely used for web service recommendation techniques. Currently, most existing web service 

recommendation approaches are based on collaborative filtering. CF algorithm can be divided into two categories: memory-

based and model-based. Memory-based CF includes user-based and item-based approaches. CF based web service 

recommendation mainly focus on QoS prediction. The mismatching QoS values of a web service can be predicted by considering 

the corresponding QoS values of web services used by his similar users. A location-aware CF approach is proposed for web 

service recommendation. Most recently, some CF based service recommendation approaches employed the matrix factorization 

theory to improve the accuracy of QoS prediction. The web service ranking approaches by exploring user behavior. User 

similarity is calculated based on the common invocation and similar queries (including both functional query and QoS query). 

Functional relevance, collaborative filtering based score, and Qos utility are all considered for the final web service ranking. 

VI. CONCLUSION 

We present a hybrid web service ranking approach based on user behaviour and QoS. We incorporate user behaviour, functional 

relevance and QoS utility of web services simultaneously for web service ranking. User behaviours are mined from user’s 

service usage history including historical invocations and queries by using collaborative filtering technique. Collaborative 

filtering method is using for user based and item based similarity measurement. Clustering is the process of grouping a set of 

objects into similar objects. The clustering based collaborative filtering is produce the time constraint low than the existing, 

produce most similarity, and improve the efficient data accessing and also the usercan find the most popular information by 

using four aspects. 
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