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Abstract: The amount of information over internet has been 

growing last few years. And it has caused risk of 

information problem of accessing related data to the users. 

The information demand of the online users can be figured 

out by evaluating user’s web navigation behavior. Web 

Usage Mining (WUM) is used to extract knowledge from 

Web user’s access logs by using Data Mining Techniques. 

One of the applications of WUM is Web Sites 

Recommendation system which is personalized information 

filtering technique used to either determine whether a 

certain user will approve a given item or to identify a list of 

items which can be of significant importance to the user. In 

this paper the modified architecture that integrates item 

information with user’s access log data and then find 

pattern and make pattern clustering. There after generates 

a set of recommendations for the user. So execution time 

and fetching time is reduced. 

Keywords:-Web Usage Mining, Online Web 

Recommendation System, Pattern Matching, K-Means. 

 

I. INTRODUCTION 
 
Web mining is the utilization of information mining systems 

to concentrate learning from web information, including web 

archives, hyperlinks between reports, use logs of sites, and so 

forth. Web mining can be comprehensively separated into 

three unmistakable classifications, asindicated by the sorts of 

information to be mined.Web Mining has three types that we 

mention below. 

Web Content Mining 

Web content mining is the way toward separating valuable 

data from the substance of web archives. Content information 

is the accumulation of certainties a website page is intended 

to contain. It might comprise of content, pictures, sound, 

video, or organized records, for example, records and tables. 

Use of content mining to web content has been the most 

generally examined. Issues tended to in content mining 

incorporate point revelation and following, removing 

affiliation designs, grouping of web archives and 

arrangement of website pages.  

Web Structure Mining 

The structure of a run of the mill Web chart comprises of 

Web pages as hubs, and hyperlinks as edges interfacing 

related pages. Web Structure Mining is the way toward 

finding structure data from the Web. This can be further 

isolated into two sorts in light of the sort of structure data 

utilized.  

 

 

Web Usage Mining 

Web Usage Mining is the use of information mining systems 

to find intriguing utilization designs from Web information, 

keeping in mind the end goal to comprehend and better serve 

the necessities of Web-based applications [4]. Utilization 

information catches the personality or beginning of Web 

clients alongside their perusing conduct at a Web website.  

 

II. BACKGROUND AND RELATED WORKS 

In first paper they used two tier architecture for integrating 

semantic information with web usage mining. The 

architecture for recommending the list of products to the 

users can be partitioned into two main phases; offline phase 

and online phase [14]. These two phases work together 

strongly. In the offline phase there are two main modules, 

data pre-processing and semantic knowledge base. The main 

module of the online phase is Recommendation engine. They 

have used LCS algorithm to generate a list of recommended 

products to the user. In second paper author proposed a 

structural engineering which incorporates semantic data with 

web utilization mining. Longest Common Subsequence is 

utilized to create a rundown of suggested items. This system 

improved the performance of the existing Recommender 

systems by overcoming the new item problem. The system 

comprised of online and offline phase. RDF model is used 

for incorporating Semantic information. In third paper author 

proposed an Online recommendation System utilizing LCS 

Algorithm. The system involved two phases that work in 

conjunction with each other i.e. the online and offline phase. 

Data pretreatment and navigation pattern mining is carried 

out in offline phase while predictions are generated in the 

online phase.The accuracy of expectation is 73%. In fouth 

paper author have utilized an architecture which uses 

semantic data in pattern generation phase for Web Usage 

Mining. Spade, is utilized to create regular access 

successions. Here sequential association rule mining is used. 

Work with classical Web usage mining with ontological 

terms and concepts. In fifth paper they have researched and 

proposed a model which integrates Semantic Web and Agent 

Personalized Recommendation System (SWARPS) in E-

Commerce. It involves implementation of AI-Multi Agent 

technique. The architecture is divided into various agents 

(monitor agent, web analysis agent, semantic conversion 

agent, data mining agent, preference analysis agent, semantic 

recommendation agent and recommendation engine agent) 

that carry out specific functionalities. In Sixth  paper they  

have put forth a customer end based system where at 
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customer end web action of the customer framework is 

assessed. This assessment helps in developing the 

transactional patterns that helps in personalization and 

behavioral analysis. A frequent access pattern algorithm is 

used to divide the data into time slices. This discovering the 

pattern in data which aids data is formulated using Hidden 

Markov Model (HMM) for in generating much accurate and 

efficient recommendations. In seventh paper system 

implemented the significant elements of web 

recommendation and personalization like Modelling of web 

pages or web products and customers, Mapping between 

appropriate customers and products and determining the set 

of recommendations. This system made use of Ontology and 

OWL (Web Ontology Language) for web product 

classification. This system avoided false positive 

recommendations i.e. the product will be recommended even 

though it would not be relevant to the customer. 

 

III. PROPOSED SYSTEM 

Current recommendation systems exhibits certain limitations 

such as intelligence limited accuracy. These disadvantages 

can be overcome by implementing a new architecture. This 

system handles most of the drawbacks and gives more 

efficient and more accurate result than previous systems. 

A. Architecture Overview 

The architecture of an online web recommendation system 

based on web usage mining basically consists of three phases 

: Data Preprocessing, Pattern detection and generating 

recommendations. Data preprocessing and Pattern detection 

phases are performed offline and the recommendations are 

generated online. Data preprocessing involves transforming 

the web access logs and user profiles into format appropriate 

for the system. Pattern detection involves using data mining 

techniques like clustering, sequential pattern mining or 

association rule mining. Lastly the detected patterns are used 

to generate recommendations which provide customized 

links or data to the user. 

 
Figure 1.Improved Architecture for Online web-based 

recommendation system 

The abovementioned improved architecture of recommender 

system involves integrating additional information about the 

users (such as user profiles). This system uses k-means 

clustering algorithms like clustering and pattern matching 

algorithms. Thus the users exhibiting common behavior are 

first clustered and then patterns for each cluster are 

discovered. This type of recommendation systems generates 

personalized recommendations. The new users are first 

classified in one of the clusters and then, the patterns of the 

corresponding clusters are used to customize the 

recommendations based on user’s current navigation and 

other analogous users in the cluster. The above architecture 

is divided in two main phases; offline phase and online 

phase. These two stages cooperate unequivocally in 

conjunction to one another. 

 

B. Offline Phase of the Architecture 

 

This stage comprises of two significant modules: Data 

preprocessing and Knowledge Base of the Products. In 

offline stage we begin with the essential Web-Access- Log 

Preprocessing which includes extraction of client session and 

entering the important data into the information base. 

1) Data Preprocessing: In this phase the original web logsare 

reformatted to discover the web access sessions. The web 

server logs that are generated by web server stores all the 

user’s web access activities. There are different types of web 

logs depending on different server settings. These logs 

consists of information like client IP address, URL, etc. 

Different preprocessing functionalities such as data cleaning, 

session identification is carried out prior to employing web 

mining algorithms on the Web server logs. 

 

Clustering is also carried out in preprocessing stage. Here k 

means clustering algorithm is used. In a recommendation 

system, k means can be used in preprocessing stage for 

identifying groups of users who appear to have similar 

preferences. It is used for aggregating the user profiles. 

2) Knowledge Base: Following the data preprocessing 

step,various features of the products are combined with the 

extracted user session data from the logs. These features 

include price, brand, etc. The user and transaction details are 

recorded in form of tables in the database. 

 

Online Phase of the Architecture 

During this phase when the user logs in at the server, the 

recommendation engine checks with the knowledge base for 

the user’s earlier transactions. The list of recommended 

products will be generated based on the user’s previous 

history and the pattern in the cluster to which the user 

belongs. 

 

1) Generating Recommendation: The essential usefulness of 

the recommendation system is generating recommendations 

by utilizing some refining parameters like value, brand, 

rating and so forth. The refining parameters support to 

produce exact set of prescribed items from the information 

base. To produce rundown of proposal we utilize Boyer-

Moore Pattern Matching algorithm. 

Pattern search algorithm could be used to discover client 

interest items focused around the current client exercises to 

anticipate and suggest client's future appeal. Pattern search 

algorithm, Boyer-Moore is utilized within the 

recommendation piece of the architecture. 

 

IV. ALGORITHMS USED 

Clustering is an unsupervised  classification  or dividing of 

patterns into groups or subsets (i.e. clusters). Here the objects 
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are grouped into classes of similar objects based on their 

location and connectivity within an n dimensional space. 

Mainly the principle of clustering is to maximize the 

similarity inside a cluster and to minimize the similarity 

between the clusters. Although there are many clustering 

algorithms available, one of the most widely used is the k 

means algorithm. It aims at minimizing the distance of the 

objects with respect to the centroid of each cluster. 

 

A.CLUSTER Algorithm for Web Recommended System 

1: In data source DS read N no of items  

For i= 1 to i<=N 

Next 

 2: In DS for each item I find frequent access item F 

3: Read frequency user access items F. 

4: If I=F frequent items then count C 

5: Save for clustering frequent user access records in 

frequency access data source CDS 

6: Make cluster from frequency user access records 

7: Else not select records 

End if 

Next record 

B. Boyer Moore Pattern Matching Algorithm 

1: Inspect the window from right to left. 

2: Recognize the possibility of large shifts in the window 

without missing a match. 

3: “Bad Character shift rule”: It avoids repeating 

unsuccessful comparisons against a target character. 

 4: “Good suffix shift rule”: It aligns only matching pattern 

characters against target characters already successfully 

matched. [15] 

 

V. EXPERIMENT 

Implementation 

The Figures and shows the products available and the 

recommended products based on user’s interest respectively. 

Asp.Netis used for developing the front end and MySQL 

database for the backend.  

 
Figure 2. List of Available Products 

 
Figure 3. Recommended Products 

 

C. Results 

The system is tested for accuracy and performance. The new 

System increase the accuracy and performance up to 36 % 

where old system provides only 30 %.New system also 

decrease the complexity upto 5%. The testing is performed 

for 100 products in the system. The span of user transaction 

history is set as 30daysThe following graphs illustrates the 

results 

 
Figure 4.Accuracy Chart 

 
Figure 5. Complexity Chart 

 

VI. CONCLUSION 

This Advance System displays a list of recommended items. 

It involves clustering of pattern items which leads to 

searching of patterns in clusters rather than searching whole 

items from databases. It reduces execution time and thus 

increasing performance of the overall system. The system 

doesn’t suffer from searching items in whole database .it just 

find from pattern cluster which is to be recommended. Future 

scope includes using K-Means clustering the performance 

values obtained as a new parameter which is going to 

improving the performance of this advance recommendation 

system. 
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