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Abstract 
With the explosive growth of the World Wide Web, the amount 
of information available on-line is increasing rapidly.
This certainly provides users with more options, but also makes it 
difficult to find the “right” or “interesting” information today. Web 
access log contains a lot of information about how the users explore 
the web. Mining this log, which is called Web Usage Mining, has 
been studied intensively these years. Web usage mining discovers 
user preference from this log and makes recommendations based 
on the extracted knowledge. More recently, a combination of web 
content, web structure and web usage mining has been studied 
and shows superior results in web recommendations.
Clustering is a mechanism for filtering and grouping of data on the 
basis of certain characteristics such as time span, usage, occurrence 
etc. Clustering is a pivotal building block in many data mining 
applications and in machine learning.
Classification of clustering algorithms can be done on multiple 
different aspects such as type of processing, data availability, 
Similarity of Data, Partitions, Center points etc.
For this work, two types of processing has been considered 1) 
Off-line (batch) processing 2) Online or incremental Clustering. 
In Incremental clustering algorithm clusters data in dynamic form. 
Incremental Clustering requires initial clusters to be decided in 
advance i.e. they must pre exist for processing. If the initial clusters 
are to be fixed, then there are several ways it can be achieved.
In this paper, we propose a new perspective of Web Usage Mining 
– mining the enterprise proxy log. Based on this, a novel WWW-
oriented web recommendation system, which we call EPWUM, 
is proposed and implemented.
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I. Introduction
As class labels are unnecessary for training or adjusting parameters, 
learning here implies a presentation of a set of samples that need 
not be segmented into training, test, and validation subsets. In 
this paper, we introduce a new approach to incremental or online 
clustering that puts strict restraints on centroid estimation and 
modification in an attempt to handle the stability/plasticity dilemma 
that plagues all data-driven systems. As will be detailed in the 
following section, our approach augments traditional competitive 
learning clustering algorithms.
One drawback of the partitional clustering is the difficulty in 
determining the optimal number of clusters. Incremental clustering 
is an efficient method and runs in linear time to the size of input 
data set. In most related studies, the dissimilarity between two 
clusters is defined as the distance between their centroid or the 
distance between two closest data points. Hierarchical clustering 
algorithms create a hierarchical decomposition of data set 
based on some criterion. The decomposition can be described 
as a dendrogram that represents a series of nested partitions. A 
partition is obtained by cutting the dendrogram at some desired 
level. Hierarchical algorithms do not suffer from the problem of 

choosing a pre-specified number for the output clusters. 
Hierarchical clustering algorithms can differ in their operation. 
Agglomerative clustering methods start with each object in a 
distinct cluster and successively merge them to larger clusters until 
a stopping criterion is satisfied. Alternatively, divisive algorithms 
begin with all objects in a single cluster and perform splitting 
until a stopping criterion is met. Both agglomerative and divisive 
hierarchical algorithms are static in the sense they never undo 
what was done previously, which means that objects which are 
committed to a cluster in the early stages, cannot move to another 
cluster. In other words, once a cluster is split or two clusters are 
merged, the split objects will never come together in one cluster 
or the merged objects will be never in the same cluster, no matter 
whether the splitting or the merging is the correct action or not. But 
in practice, some splitting or merging actions may not be correct 
and there is a need to rearrange the partition. This problem is a 
cause for inaccuracy in clustering, especially for poorly separated 
data sets.

A. Hierarchical Clustering Algorithms
As its name implies, a hierarchical clustering algorithm establishes 
a hierarchical structure as the clustering result. Owing to their good 
quality of clustering results, hierarchical algorithms are widely 
used especially in document clustering and classification. The 
outline of a general hierarchical clustering algorithm is given 
below:
Hierarchical Clustering Algorithm:

Initially, each data point forms a cluster by itself.1. 
Repetitively merge the two closest clusters.2. 
Output the hierarchical structure that is constructed.3. 

Most existing hierarchical clustering algorithms are variations 
of the single-link and complete-link algorithms. Both algorithms 
require time complexity of O (n2 log n).
Where n is the size of the input data set. These algorithms differ in 
the way they characterize the similarity between a pair of clusters. 
A single-link clustering algorithm differs from a complete-link 
clustering algorithm in the inter-cluster distance measure. The 
single-link algorithm uses the distance between the two closest 
points of the two clusters as the inter-cluster distance.
In either case, two clusters are merged to form a larger cluster 
based on minimum distance criteria. The complete-link algorithm 
produces tightly bound or compact clusters. The single-link 
algorithm, by contrast, suffers from a chaining effect. It has a 
tendency to produce clusters that are elongated. The clusters 
obtained by the complete-link algorithm are more compact than 
those obtained by the single-link algorithm. From a pragmatic 
viewpoint, it has been observed that the complete-link algorithm 
produces more useful hierarchies in many applications than the 
single-link algorithm.
We focus here on clustering as an unsupervised learning process, 
which attempts to represent the partitions of data of unknown class 
origin without feedback or information beyond what is inherently 
gained from the data. Its purpose is to _nd underlying groups, or 
clusters, which ideally share similar features. Most commonly, 
the purpose of unsupervised clustering is to autonomously learn 



IJCST Vol. 4, ISSue 4, oCT - DeC 2013  ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m 296   InternatIonal Journal of Computer SCIenCe and teChnology

how to best discretize a space with the intent of classifying unseen 
data samples into one of several clusters with the assumption 
that commonly classed samples share a common features. As 
class labels are unnecessary for training or adjusting parameters, 
learning here implies a presentation of a set of samples that need 
not be segmented into training, test, and validation subsets. In 
this paper, we introduce a new approach to incremental or online 
clustering that puts strict restraints on centroid estimation and 
modi_cation in an attempt to handle the stability/plasticity dilemma 
that plagues all data-driven systems. As will be detailed in the 
following section, our approach augments traditional competitive 
learning clustering algorithms. [1]
A typical example is a web server log which maintains a history of 
page requests. The W3C maintains a standard format (the Common 
Log Format) for web server log files, but other proprietary formats 
exist. More recent entries are typically appended to the end of the 
file. Information about the request, including client IP address, 
request date/time, page requested, HTTP code, bytes served, user 
agent, and referrer are typically added. These data can be combined 
into a single file, or separated into distinct logs, such as an access 
log,error log, or referrer log. However, server logs typically do 
not collect user-specific information.

II. Existing System
Currently, incremental document clustering is one the most 
effective techniques to organize documents in an unsupervised 
manner for many Web applications. This paper summarizes the 
research actuality and new progress in incremental clustering 
algorithm in recent years. First, some representative algorithms 
are analyzed and generalized from such aspects as algorithm 
thinking, key technique, advantage and disadvantage. Secondly, 
we select four typical clustering algorithms and carry out 
simulation experiments to compare their clustering quality from 
both accuracy and efficiency. The work in this paper can give a 
valuable reference for incremental clustering research.
This paper briefly introduces the situation of current Web 
applications at the beginning, and emphasizes the importance of 
incremental clustering. Then we summarize the research actuality 
and new progress of incremental clustering algorithm in recent 
years. We select and discuss some representative algorithms, 
such as Single-Pass Clustering, Suffix Tree Clustering and ICIB, 
in terms of algorithm thinking, key technique, advantage and 
disadvantage. To compare their clustering quality, we absorbed 
K-Means algorithm to this paper as a benchmark of clustering 
quality and carried out simulation experiments and detailed 
discussed the experimental results.
As we mentioned above, though incremental clustering seems 
simple, it also faces several challenges. Therefore, there is still 
much work for researchers to do. The work in this paper can give a 
valuable reference for incremental clustering research in future.
Nowadays, database systems are one of the most popular and 
essential software programs in computer systems. Many computers 
are installed a database system and users maybe want to use these 
database systems as one system. The multi-database system is one 
of the solutions to this request. The multi-database system is a kind 
of the distributed database system. It is a cluster of independent 
database systems. As the distributed database system, the multi-
database system has some problems. One of these problems is 
data migration among individual database systems in the multi-
database system. Many reorganization techniques for distributed 
database systems already proposed. But these techniques are not 
always adaptive to the data migration in the multi database system. 

In order to overcome this problem, we adapt the incremental 
scheme to the data migration in the multi database system. In 
our new scheme, a large data migration operation is divided into 
small ones, and other operations are inserted between them. The 
experimental result proves the improvement of the turn-around 
times of other operations.
We adapted the incremental scheme to the data migration in the 
multi-database system. By experimental results, our incremental 
scheme is effective for the improvement of execution time. But 
queries of our experiments are not corrective queries for the 
multi-database system. For future works, we need to evaluate 
the performance of our scheme in more real situations.
Web Usage Mining is one of the important methods for web 
recommendations, but most of its studies are limited in using web 
server log, and its applications are limited in serving a particular 
web site. In this paper, based on mining the enterprise proxy 
log, we propose a novel WWW-oriented web recommendation 
system. Unlike other data sources, the enterprise proxy log is 
access history of visiting the whole World Wide Web. We firstly 
compare the differences between the web server log and the 
enterprise proxy log, and then an incremental data cleaning 
algorithm is proposed based on these differences. In the step of 
data mining, we present a clustering algorithm using hierarchical 
URL similarity. Experimental results show that this system can 
apply the technology of Web Usage Mining successfully in this 
new area.
A new perspective of web usage mining is proposed in this paper, 
which uses the WWW-oriented enterprise proxy log as the data 
source. Mining the enterprise proxy log helps to analyze the user 
behavior of surfing the World Wide Web, to provide scientific basis 
for network management and to provide web recommendations to 
users. In this paper, we conclude the characteristics of the enterprise 
proxy log, and then a WWW-oriented web recommendation 
system is proposed based on these characteristics. An incremental 
filtering algorithm is presented to carry on data preprocessing in 
this system. While mining the data, we take the data formatting 
and URL hierarchies into account to adapt the rapid growth of 
new pages in WWW-oriented log.
There are many clustering methods available and each of them 
may give a different grouping of datasets. It is proven that 
hybrid clustering algorithms give efficient results over the other 
algorithms. In this paper, we propose an efficient hybrid clustering 
algorithm by combining the features of leader’s method which is 
an incremental clustering method and complete linkage algorithm 
which is a hierarchical clustering procedure. It is most common to 
find the dissimilarity between two clusters as the distance between 
their centorids or the distance between two closest (or farthest) 
data points. However, these measures may not give efficient 
clustering results in all cases. So, we propose a new similarity 
measure, known as cohesion to find the inter cluster distance. By 
using this measure of cohesion, a two level clustering algorithm 
is proposed, which runs in linear time to the size of input data set. 
We demonstrate the effectiveness of the clustering procedure by 
using the leader’s algorithm and cohesion similarity measure. The 
proposed method works in two steps: In the first step, the features 
of incremental and hierarchical clustering methods are combined 
to partition the input data set into several smaller sub clusters. In 
the second step, sub clusters are merged continuously based on 
cohesion similarity measure. We demonstrate the effectiveness of 
this framework for the web mining applications.
In this paper, we propose a new hybrid algorithm which combines 
the features of leader’s algorithm and complete link algorithm. 
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Using leader algorithm in the first level increases the speedness of 
the clustering and cohesion measure in the second level improves 
the performance of clustering. The time and the space complexities 
of LCL are also analyzed. Time complexity of this algorithm is 
linear to the size of the input data set. This algorithm leads to 
good clustering results while incurring a much shorter execution 
time.

III. Proposed System
From the works studied it is concluded that several authors have 
worked on clustering techniques and still lot of work is to be done 
in the area of incremental clustering which is most recent and 
online clustering techniques and increasing every day.
Works done suggest that in most of the clustering techniques 
number of clusters must be known in advance and researchers 
have provided ways to overcome this problem.
In this work, focus is mainly on finding a new way to get dynamic 
cluster formation with adjusting clusters as per the requirement 
for incremental clustering. 
Incremental Clustering requires initial clusters to be decided in 
advance i.e. they must pre exist for processing. If the initial clusters 
are to be fixed, then there are several ways it can be achieved. The 
algorithm being proposed is a dynamic and novice algorithm for 
deciding the initial clusters dynamically for web data mining. 
Web is a major resource where data changes rapidly with time and 
therefore they are dynamic in nature. Web data is utilized by the 
users, advertisers, and search engines and therefore researchers 
have lot of responsibilities to provide fast and efficient mechanism 
for providing required information retrieval algorithms.
This work is offering to create clusters dynamically from web 
server logs as follows:
Step 1: A few characteristics of the web server log are added in 
the system initially.
Step 2: Data will be mined from web using web server log and 
will be used by the proposed system to cluster web usage data 
using initial characteristics.
Step 3: User will be allowed to choose more characteristics for 
clustering of web usage data.
Step 4: Data will be clustered with the current log status 
using similarity measures as in K-Nearest Neighbor (KNN) 
technique.
Step 5: Additions in the web server log will be incorporated for 
creating new clusters which will be merged with the existing 
clusters. 
Step 6: whole algorithm will be as follows:
1. Off Line Module
• Data Cleaning
• Data Preprocessing Using Stopping & Stemming
• Data Mining Using Similarity Measures and Incremental 
Clustering
2. On Line Module 
• Data Extraction from online web server logs
• Data Storage in particular fields and storage into data base/
Data Set
Step 7: The proposed Algorithm will be useful for all types of 
users for the web usage mining and will be compared with the 
existing systems using:
• Accuracy Measures
• Time Taken
• Size of data used for simulation

IV. Results
The various research papers have been studied and decided the 
field. After reading and through guidance decided the final topic 
for implementation as dissertation work.
The studies of various algorithms of data mining has been done 
and since incremental clustering has been least applied therefore 
it has been taken as field of application for this work.
The project work implementation is being done using various 
steps:
• Creating Various Screens for user interfacing
• Loading available web mining datasets into the project
• Running a separate thread for loading new datasets into the 
system (may be in every 30 seconds e.g.)
• Adding Characteristics for clustering
• Running and showing clustering mechanism for incremental 
clustering
• Adding more and more data into the clusters and reorganizing 
the clusters according to requirements.
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