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ABSTRACT 

World Wide Web is the most useful source of information. In order to achieve high productivity 

of publishing, the WebPages in many websites are automatically populated by using the common 

templates with contents. The templates provide readers easy access to the contents guided by consistent 

structures. However, for machines, the templates are considered harmful since they degrade the accuracy 

and performance of web applications due to irrelevant terms in templates. Thus, template detection 

techniques have received a lot of attention recently to improve the performance of search engines, 

clustering, and classification of web documents. In this project, the present and implement novel 

algorithms for extracting templates from a large number of web documents which are generated from 

heterogeneous templates. When the cluster the web documents based on the similarity of underlying 

template structures in the documents so that the template for each cluster is extracted simultaneously.  

The develop a novel goodness measure with its fast approximation for clustering and provide 

comprehensive analysis of our algorithm. Our implementation confirms the effectiveness and robustness 

of proposed algorithm compared to the state of the art for template detection algorithms. The HTML 

document can be naturally represented with a document object model tree, web documents are considered 

as trees and many existing similarity measures for trees have been investigated for clustering.  

The project is to build a multithreading web crawler which can detect and extract templates from 

heterogeneous web pages having similar structure and content in-order to improve the performance of 

search engines, clustering, and classification of web documents. The purpose of developing this project is 

also to fulfill our objective of implementing a novel goodness measure with its fast approximation for 

clustering and provide comprehensive analysis of proposed algorithm. 

Keywords – Template extraction,  Clustering, Minimum Description Length principle 
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1. INTRODUCTION 

World Wide Web (WWW) is widely 

used to publish and access information on the 

Internet. In order to achieve high productivity of 

publishing, the WebPages in Many websites are 

automatically populated by using common 

templates with contents. For human beings, the 

templates provide readers easy access to the 

contents guided by consistent structures even 

though the templates are not explicitly 

announced. However, for machines, the 

unknown templates are considered harmful 

because thecy degrade the accuracy and 

performance due to the irrelevant terms in 

templates. Thus, template detection and 

extraction techniques have received a lot of 

attention recently to improve the performance of 

web applications, such as data integration, 

search engines, classification of web documents, 

and so on[1] [2]. For example, biogene data are 

published on the Internet by many organizations 

with different formats and scientists want to 

integrate these data into a unified database. For 

price comparison services, the price information 

is gathered from various Internet marketplaces. 

Good template extraction technologies can 

significantly improve the performance of these 

applications. 

The problem of extracting a template 

from the web documents conforming to a 

common template has been studied in [1], [3], 

[7]. Due to the assumption of all documents 

being generated from a single common template, 

solutions for this problem are applicable only 

when all documents are guaranteed to conform 

to a common template. However, in real 

applications, it is not trivial to classify massively 

crawled documents into homogeneous partitions 

in order to use these techniques. Since subtle 

changes in scripts or CGI parameters may result 

in a significant difference[4], [11], we cannot 

simply group the web documents by URL and 

apply these methods for each group separately. 

In given two pages look clearly different. 

However, their URLs are identical except the 

value of a layout parameter. If we use only 

URLs to group pages, these pages from the 

different templates will be included in the same 

cluster. 

In summary, our contributions are as follows 

We apply the MDL principle to our problem to 

effectively manage an unknown number of 

clusters (i.e., an unknown number of 

templates).In our method, document clustering 

and template extraction are done together at 

once. The MDL cost is the number of bits 

required to describe data with a model and the 

model in our problem is the description of 

clusters represented by templates. Since a large 

number of web documents are massively 

crawled from the web, the scalability of template 

extraction algorithms is very important to be 

used practically. Thus, we extend MinHash 

technique to estimate the MDL cost quickly, so 

that a large number of documents can be 

processed. Experimental results with real life 

data sets up to15 GB confirmed the effectiveness 
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and scalability of our algorithms. Our solution is 

much faster than related work and shows 

significantly better accuracy. 

Project Purpose 

The purpose of this project is to build a 

multithreading web crawler which can detect 

and extract templates from heterogeneous web 

pages having similar structure and content in-

order to improve the performance of search 

engines, clustering, and classification of web 

documents. The purpose of developing this 

project is also to fulfill our objective of 

implementing a novel goodness measure with its 

fast approximation for clustering and provide 

comprehensive analysis of our algorithm.  

Project Scope 

Activities like template detection, template 

extraction and clustering (saving to a local 

repository) of all those web pages which have 

similar structure with respect to their content, 

fall within the scope of this project. This project 

is mainly going to carry out about activities 

within 2 phases as mentioned below:  

Phase 1: Template detection based on 

similarities within structures of heterogeneous 

web pages. 

Phase 2: Clustering the URLs of all those pages 

by using a queue and the saving the pages to a 

local repository. 

Project Features 

 Main feature of this project is a 

multithreaded web crawler which can 

gather URLs of heterogeneous web 

pages having similar structures.  

 Implementation of MDL algorithm is 

one another important feature of this 

project.  

 Implementation of extended Min Hash 

algorithm to estimate MDL cost is also 

one of the important features of this 

project. 

 The ability to  extract templates from 

HTML pages by treating each page as 

DOM tree in the third most important 

feature of this project.   

 Lastly one of the important features is 

the ability to extract templates from 

XML documents based on their schemas 

collected from DTD (Document Type 

Definition) and XSD (XML Schema 

definition) documents. 

2. LITERATURE SURVEY 

The template extraction [1] problem can 

be categorized into two broad areas. The first 

area is the site-level template detection where 

the template is decided based on several pages 

from the same site. Crescenzi et al[3]. studied 

initially the data extraction problem and Yossef 

and Rajagopalan [2] introduced the template 

detection problem. Previously, only tags were 

considered to find templates but Arasu and 

Garcia-Molina [1] observed that any word can 

be a part of the template or contents. We also 

adopt this observation and consider every word 

equally in our solution. However, they detect 

elements of a template by the frequencies of 

words but we consider the MDL principle as 
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well as the frequencies to decide templates from 

heterogenous documents. Vieira et al. [7] 

suggested an algorithm considering documents 

as trees but the operations on trees are usually 

too expensive to be applied to a large number of 

documents. Zhao et al. [9], [10] concentrated on 

the problem of extracting result records from 

search engines. For XML documents, 

Garofalakis et al. [5] solved the problem of DTD 

extraction from multiple XML documents. 

While HTML documents are semistructured, 

XML documents are well structured, and all the 

tags are always a part of a template. The 

solutions for XML documents fully utilize these 

properties. In the problem of the template 

extraction from heterogeneous document, how 

to partition given documents into homogeneous 

subsets is important. Reis et al. [4] used a 

restricted tree-edit distance to cluster documents 

and, in[11], it is assumed that labeled training 

data are given for clustering. However, the 

treeedit distance is expensive and it is not easy 

to select good training pages. Crescenzi et 

al.focused on document clustering without 

template extraction. They targeted a site 

consisting of multiple templates. From a seed 

page, web pages are crawled by following 

internal links and the pages are compared by 

only their link information. However, if web 

pages are collected without considering their 

method, pages from various sites are mixed in 

the collection and their algorithm should 

repeatedly be executed for each site. Since pages 

crawled from a site can be different by the 

objectivity of each crawler, their algorithm may 

require additional crawling on the fly. The other 

area is the page-level template detection where 

the template is computed within a single 

document. Lerman et al. proposed systems to 

identify data records in a document and extract 

data items from them. Zhai and Liu proposed an 

algorithm to extract a template using not only 

structural information, but also visual layout 

information. Chakrabarti et al. solved this 

problem by using an isotonic smoothing score 

assigned by a classifier. Since the problem 

formulation of this area is far from ours, we do 

not discuss it in detail. Our algorithms to be 

presented later represent web documents as a 

matrix and find clusters with the matrix. Bi 

clustering or co-clustering is another clustering 

technique to deal with a matrix. Co-clustering 

algorithms find simultaneous clustering of the 

rows and columns of a matrix and require the 

numbers of clusters of columns and rows as 

input parameters. However, we cluster only 

documents not paths, and moreover, the 

numbers of clusters of columns and rows are 

unknown. 

We formulate and propose the template 

detection problem, and suggest a practical 

solution for it based on counting frequent item 

sets. We show that the use of templates is 

pervasive on the web. We describe three 

principles, which characterize the assumptions 

made by hypertext information retrieval (IR) and 

data mining (DM) systems, and show that 

templates are a major source of violation of 
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these principles. As a consequence, basic "pure" 

implementations of simple search algorithms 

coupled with template detection and elimination 

show surprising increases in precision at all 

levels of recall. 

We define and study the notion of min-

wise independent families of permutations. We 

say that F Sn (the symmetric group) is min-wise 

independent if for any set X_[n] and any x # X, 

when ? is chosen at random in F we have 

Pr(min[?(X)]=?(x))=1|X| In other words we 

require that all the elements of any fixed set X 

have an equal chance to become the minimum 

element of the image of  X under ?. Our research 

was motivated by the fact that such a family 

(under some relaxations) is essential to the 

algorithm used in practice by the AltaVista web 

index software to detect and filter near-duplicate 

documents. 

 

We develop a novel framework for the 

page-level template detection problem. Our 

framework is built on two main ideas. The first 

is the automatic generation of training data for a 

classier that, given a page, assigns a template 

ness score to every DOM node of the page. The 

second is the global smoothing of these per-node 

classier scores by solving a regularized isotonic 

regression problem; the latter follows from a 

simple yet powerful abstraction of template ness 

on a page. Our extensive experiments on human-

labeled test data show that our approach detects 

templates electively. 

          In a variety of applications ranging from 

optimizing queries on alphanumeric attributes to 

providing approximate counts of documents 

containing several query terms, there is an 

increasing need to quickly and reliably estimate 

the number of strings (tuples, documents, etc.) 

matching a Boolean query. Boolean queries in 

this context consist of substring predicates 

composed using Boolean operators. While there 

has been some work in estimating the selectivity 

of substring queries, the more general problem 

of estimating the selectivity of Boolean queries 

over substring predicates has not been studied. 

              Crawling algorithms have been the 

subject of extensive research and optimizations, 

but some important questions remain open. In 

particular, given the unbounded number of pages 

available on the Web, search-engine operators 

constantly struggle with the following vexing 

questions: When can I stop downloading the 

Web. How many pages should I download to 

cover “most” of the Web. How can I know I am 

not missing an important part when I stop. we 

provide an answer to these questions by 

developing, in the context of a system that is 

given a set of trusted pages, a family of crawling 

algorithms that (1) provide a theoretical 

guarantee on how much of the “important” part 

of the Web it will download after crawling a 

certain number of pages and (2) give a high 

priority to important pages during a crawl, so 

that the search engine can index the most 

important part of the Web first. We prove the 

correctness of our algorithms by theoretical 
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analysis and evaluate their performance 

experimentally based on 141 million URLs ob 

tained from the Web. Our experiments 

demonstrate that even our simple algorithm is 

effective in downloading important pages early 

on and provides high “coverage” of the Web 

with a relatively small number of pages. 

             The investigates techniques for 

extracting data from HTML sites through the use 

of automatically generated wrappers. To 

automate the wrapper generation and the data 

extraction process, the paper develops a novel 

technique to compare HTML pages and generate 

a wrapper based on their similarities and 

differences. Experimental results on real-life 

data-intensive Web sites confirm the feasibility 

of the approach. 

Several techniques have been recently 

proposed to automatically generate Web 

wrappers, i.e., programs that extract data from 

HTML pages, and transform them into a more 

structured format, typically in XML. These 

techniques automatically induce a wrapper from 

a set of sample pages that share a common 

HTML template. An open issue, however, is 

how to collect suitable classes of sample pages 

to feed the wrapper inducer. Presently, the pages 

are chosen manually. We tackle the problem of 

automatically discovering the main classes of 

pages offered by a site by exploring only a small 

yet representative portion of it. We propose a 

model to describe abstract structural features of 

HTML pages. Based on this model, we have 

developed an algorithm that accepts the URL of 

an entry point to a target Web site, visits a 

limited yet representative number of pages, and 

produces an accurate clustering of pages based 

on their structure. We have developed a 

prototype, which has been used to perform 

experiments on real-life Web sites.! 2004 

Elsevier B.V. All rights reserved. 

The Web poses itself as the largest data 

repository ever available in the history of 

humankind. Major efforts have been made in 

order to provide efficient access to relevant 

information within this huge repository of data. 

Although several techniques have been 

developed to the problem of Web data 

extraction, their use is still not spread, mostly 

because of the need for high human intervention 

and the low quality of the extraction results. The 

present a domain-oriented approach to Web data 

extraction and discuss its application to 

automatically extracting news from Web sites. 

The proposed system is based on a highly 

efficient tree structure analysis that produces 

very effective results 

3. EXISTING SYSTEM 

In the existing system there are 

traditional template detection techniques which 

work on the assumption that multiple pages of 

same web site will tend have same template. In 

the existing system traditional MinHash 

algorithm is used to detect similarities between 

different clusters of web pages. In the existing 

system it is not easy to select proper training 

data of small size, since we do not have any 
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knowledge about given data in advance. 

Moreover, it is hard to decide how many clusters 

are to be generated from the web documents. In 

the existing system and empirical suggestion of 

80 percent similarity threshold within a cluster is 

given, but it does not work for all the time. And 

also it is assumed that labeled training data are 

given for clustering. However, this assumption 

is not valid either in many cases. 

In the existing system, clustering of web 

documents is carried out in  such a way that the 

documents in the same group are assumed to 

have same template and thus, the correctness of 

extracted templates depends on the quality of 

clustering. The problem of extracting a template 

from the web documents conforming to a 

common template prevails in the existing 

system. 

3.1 PROBLEM STATEMENT 

The problem of extracting a template 

from the web documents conforming to a 

common template has been studied. Due to the 

assumption of all documents being generated 

from a single common template, solutions for 

this problem are applicable only when all 

documents are guaranteed to conform to a 

common template. The template extraction 

problem can be categorized into two broad 

areas. The first area is the site-level template 

detection where the template is decided based on 

several pages from the same site. The other area 

is the page-level template detection where the 

template is computed within a single document. 

4. PROPOSED SYSTEM 

The proposed system is TEXT – Automatic 

Template Extraction From Heterogeneous Web 

Pages. In the proposed system, we develop novel 

algorithms for extracting templates from a large 

number of web documents which are generated 

from heterogeneous templates. The cluster web 

documents based on the similarity of underlying 

template structures in the documents so that the 

template for each cluster is extracted 

simultaneously. Apply the MDL principle to our 

problem to effectively manage an unknown 

number of clusters (i.e., an unknown number of 

templates). 

Introduced the extended MinHash technique 

to speed up the clustering process. To compute 

the MDL cost of each clustering quickly, must 

like to estimate the probability that a path 

appears in a certain number of documents in a 

cluster. However, the traditional MinHash was 

proposed to estimate the Jaccard’s  coefficient. 

Thus, given a collection of sets X ¼ fS1; . . . ; 

Skg, the extend MinHash to estimate the 

probabilities needed to compute the MDL cost. 

4.1 Advantages 

Text uses cluster the web documents based on 

the similarity of underlying template structures 

in the documents so that the template for each 

cluster is extracted simultaneously. In this 

project it develop a novel goodness measure 

with its fast approximation for clustering and 
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provide comprehensive analysis of algorithm. 

Project implementation confirms the 

effectiveness and robustness of our algorithm 

compared to the state of the art for template 

detection algorithms. 

Limitations 

 Presently cluster of documents are 

stored in local file system 

Presently this project focuses on extracting 

templates of HTML and XML documents only. 

5. MODULES 

1: Crawler Module 

2: Thread Controller Module 

3: Message Receiver Module 

4: HTML Template Extraction Module 

5: XML Template Extraction Module 

 

 

Architecture diagram for TEXT: Automatic Template 

Extraction from Heterogeneous Web Pages. 

 

 

6. OUTPUT SCREENS 

 

 

Enter prefix name page of TEXT: Automatic 

Template Extraction from Heterogeneous Web 

Pages. 

 

Enter Maximum levels of DOM tree to Explore 

page of TEXT: Automatic Template Extraction 

from Heterogeneous Web Pages. 
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Enter Maximum number of documents to return 

page of TEXT: Automatic Template Extraction 

from Heterogeneous Web Pages. 

 

Enter Maximum number of threads to crawl the 

web page of TEXT: Automatic Template 

Extraction from Heterogeneous Web Pages. 

 

Template extractor from heterogeneous web 

page select save folder page of TEXT: 

Automatic Template Extraction from 

Heterogeneous Web Pages. 

 

Template extractor from heterogeneous web 

page select save folder page of TEXT: 

Automatic Template Extraction from 

Heterogeneous Web Pages. 

 

Template extractor from heterogeneous web 

page start page of TEXT: Automatic Template 

Extraction from Heterogeneous Web Pages. 
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Template extractor from heterogeneous web 

page output page of TEXT: Automatic Template 

Extraction from Heterogeneous Web Pages. 

 

Template extractor from heterogeneous web 

page with command prompt page of TEXT: 

Automatic Template Extraction from 

Heterogeneous Web Pages. 

7. CONCLUSION 

Introduced a novel approach of the 

template detection from heterogeneous web 

documents. The MDL principle to manage the 

unknown number of clusters and to select good 

partitioning from all possible partitions of 

documents, and then, introduced our extended 

MinHash technique to speed up the clustering 

process. Experimental results with real life data 

sets confirmed the effectiveness of proposed 

algorithms. The Minimum Description length 

principle is each candidate partitioning is ranked 

according to the number of bits required to 

describe a clustering model and the partitioning 

with the minimum number of bits is selected as 

the best one. This principle to the problem to 

effectively manage an unknown number of 

clusters i.e an unknown number of templates.  

 

The document clustering and template 

extraction are done together at once. The MDL 

cost is the number of bits required to describe 

data with a model and the model in the problem 

is the description of clusters represented by 

templates. Main feature of this project is a 

multithreaded web crawler which can gather 

URLs of heterogeneous web pages having 

similar structures. Implementation of MDL 

algorithm is one another important feature of 

this project. Implementation of extended Min 

Hash algorithm to estimate MDL cost is also one 

of the important features of this project. The 

ability to  extract templates from HTML pages 

by treating each page as DOM tree.   

8. FUTURE ENHANCEMENTS 

In future this project may be extended in such a 

way that it obtains persistent services from a 

backend DBMS and will be able to store clusters 

in a database. Future enhancements can be made 

in order to extract templates related to pages that 

are developed by using technologies other than 

HTML and XML also 
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