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Abstract— Annotating search results from many search 

engines is a big challenge, data encoded in the returned 

result pages come from the underlying structured databases. 

Such type of search engines is often referred as Web 

databases (WDB) search result records (SRRs). Having 

semantic labels for data units is not only important for the 

above record linkage task, but also for storing collected 

SRRs into a database table. Early applications require 

tremendous human efforts to annotate data units manually, 

and aligning the data unit as well as text nodes becomes 

difficult to overcome these proposed consider data 

alignment problem by using ontology based system 

.Ontology based system performs after the feature are 

derived from the text unit nodes and data unit nodes in the 

feature extraction after that perform the results then we align 

the data based an ontology.  In this research the each self 

interest server is responsible for computing mappings 

concerning a specific ontology element, using a specific 

alignment method. Each self interest server interacts with 

other self interest server with whom it shares the same data 

unit concerning the validity of the mappings it computes. 

Interacting self interest server form a graph, with composed 

of text nodes and data unit nodes in the search results 

records (SRR), text nodes representing alignment decisions 

and utilities, respectively. Self interest server need to reach 

an agreement to the mapping of the ontology elements 

consistently to the semantics of specifications with respect 

to their mapping preferences. 
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I. INTRODUCTION 

Data mining is the process of discovering actionable 

information from large sets of data. Data mining uses 

mathematical analysis to derive patterns and trends that exist 

in data. Data mining is one of the most important research 

fields that are due to the expansion of both computer 

hardware and software technologies, which has imposed 

organizations to depend heavily on these technologies. Data 

is considered as the number one asset of any organization, it 

is obvious that this asset should be used to predict future 

decisions sequent, and since organizations are continuously 

growing, their relative databases will grow as well; as a 

result their current data mining techniques will fail to cope 

up with large databases which are dynamic by nature. Due 

to enormous volumes of data, human analysts with no 

special tools can no longer find useful information The data 

mining is a tool to extract diamonds of knowledge from the 

historical data. 

A. Introduction to the project 

Data unit is different from a text node which refers to a 

sequence of text surrounded by a pair of HTML tags[7]. In 

this research , we perform data unit level annotation. There 

is a big request for collecting data of  from many WDBs. 

For example, once a cellphone comparison shopping system 

collects many result records from many sites, it needs to 

determine whether any two results refer to the same phone. 

The ISBNs can be compared to achieve this. If ISBNs are 

not available, their colour ,model ,pin number could be 

compared. Thus, the system needs to know the semantic of 

each data unit. Unfortunately, the semantic labels of data 

units are often not provided in result pages. Having semantic 

labels for data units is not only important for the above 

record linkage task, but also for storing collected SRRs into 

a database table (e.g., Deep web crawlers) for later 

analysis[8]. Early applications require tremendous human 

efforts to annotate data units manually, which severely limit 

their scalability. In this research we consider how to 

automatically assign labels to the data units within the 

SRRs[5]returned from WDBs using ontologies. Ontology 

formally represents knowledge as a set of concepts within a 

domain, and the relationships between those concepts. It can 

be used to reason about the entities within that domain, and 

may be used to describe the domain. 

B. Motivation for work 

Automatic data alignment problem in the c big challenge to 

achieve accurate annotation.[1]. One method is a clustering 

based shifting method utilizing richer yet automatically 

obtainable features. This method is capable of handling a 

variety of relationships between HTML text nodes and data 

units, including one-to-one, one-to-many, many-to-one, and 

one-to-nothing. The experimental results show that the 

precision and recall of this method are both above 98 

percent. So we need to enhance our method for  using 

ontology  techniques and using more sample pages from 

each site to obtain the feature weights so that we can find 

the best technique to the annotation & data alignment. 

II. LITERATURE SURVEY 

A. Automatic Annotation of Data Extracted from Large 

Web Sites[9] 

Automatic systems leverage on the observation that data 

published in the pages of very large sites usually come from 

a back-end database and are embedded within a common 

HTML template. Therefore many pages share a common 

structure, and differences correspond to the data coming 

from the database. The wrapper generation process aims at 

inferring a description of the common template, which is 

then used to extract the embedded data values. These 

proposals reduce but do not eliminate the need for a human 

intervention. Since wrappers are built automatically, the 

values that they extract are anonymous and a human 

intervention is still required to associate a meaningful name 

to each data item. The automatic annotation of data 

extracted by automatically generated wrappers is a novel 

problem, and it represents a step towards the automatic 

extraction and manipulation of web data 
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B. SEMA: Results for the Ontology Alignment [10] 

The “interactive synthesis” or “biased synthesis”: This is a 

more elaborated type of synthesis where the results of a 

method are being provided as input to other methods . Each 

method exploits the provided results according to its own 

“point of view,” considering them in addition to the 

information provided by the source ontologies, producing 

new/updated results. These new results may in turn be 

provided to other methods or to the initial methods in a 

recursive way, and so on, until the synthesized whole 

converges. Beyond the fact that it is very difficult to 

synthesize more than two methods using this type of 

synthesis (e.g., one method has to consistently exploit the 

results of the other methods), there is no generic or 

systematic way to formulate such a synthesis, which heavily 

depends on the constituent methods. Furthermore, as in the 

“simple synthesis” case, there is no assurance that results are 

with respect to the preferences of the different methods in 

the best way. 

C. Annotating Structured Data of the Deep Web[7] 

Currently, a large portion of the deep Web is database-

based, i.e., data encoded in the returned result pages of 

many search engines come from the underlying structured 

databases (e.g., relational databases). Such type of search 

engines will be referred to as Web databases in this paper. A 

typical result page of a Web database consists of multiple 

search result records (SRRs) and each SRR corresponds to 

an entity. For example, each of the three SRRs contains 

information about a book. Usually, each SRR consists of 

multiple data units (or instances) like book title, author, 

publisher, price, etc.  Frequently, not all data units are 

encoded with meaningful labels. For example, the First line 

of the First SRR is not labelled with “title" even though 

human users can recognize it easily. This paper addresses 

how to automatically annotate the data units in the SRRs 

returned by Web databases. In this paper we refer annotating 

data units as assigning meaningful labels to them. 

Search sites that have Web services interfaces, it 

may be easier to annotate their SRRs because the semantic 

meanings of their data units are more clearly described in 

WSDL. However, our investigation indicates that very few 

search sites have Web services interfaces. One reason for 

this phenomenon may be that Web services are primarily 

designed to support B2B applications while most search 

sites are for B2C applications. 

Holistic and multi-annotator approach to 

automatically constructing an annotation wrapper for any 

given Web database. Given a set of sample result pages of a 

Web database, we first extract the SRRs from these pages. 

Then the data units in all SRRs are aligned such that all data 

units in each aligned group semantically belong to the same 

attribute/concept. We then design different basic annotators 

to annotate data units in each aligned group holistically. The 

results of different basic annotators are combined to 

determine an appropriate label for each group of data units. 

Finally, with the annotated data units, an annotation wrapper 

is constructed for the Web database which can be used to 

annotate new SRRs retrieved from the Web database in 

response to new queries. 

III. EXISTING SYSTEM 

Web information extraction and annotation has been an 

active research area in recent years. Many systems rely on 

human users to mark the desired information on sample 

pages and label the marked data at the same time, and then 

the system can induce a series of rules (wrapper) to extract 

the same set of information on web pages from the same 

source. These systems are often referred as a wrapper 

induction system. Because of the supervised training and 

learning process, these systems can usually achieve high 

extraction accuracy. However, they suffer from poor 

scalability and are not suitable for applications  that need to 

extract information from a large number of web sources. 

To utilize ontologies together with several 

heuristics to automatically extract data in multi record 

documents and label them. However, ontologies for 

different domains must be constructed manually[3]. The 

presentation styles and the spatial locality of semantically 

related items are good, but its learning process for 

annotation is domain dependent. Moreover, a seed of 

instances of semantic concepts in a set of HTML documents 

needs to be hand labeled. These methods are not fully 

automatic. Existing system are used to extract the 

information from database with less accuracy. 

IV. PROPOSED SYSTEM 

Ontology alignment methods using a model-based synthesis 

approach. Each self interest server interacts with other self 

interest server with whom it shares the same data unit 

concerning the validity of the mappings it computes 

responsible for making an alignment decision concerning a 

specific ontology element. Self interested server need to 

reach an agreement to the mapping of the ontology 

elements, consistently to the semantics of specifications and 

according to their preferences (which are being provided by 

the alignment methods and are reflected on agents’ utility 

function). Interacting Self interested server form a bipartite 

factor graph (FG), composed of data and text nodes[2]. 

Proposed mappings must form a consistent set of mappings 

with respect to the semantics of ontology elements’ 

specifications. To do so, the synthesis method must drive 

individual mapping methods to compute mappings that 

respect a set of validity constraints, subject to their 

preferences. 

V. SYSTEM IMPLEMENTATION 

A. Return search results records (SRR) and  Extract Data 

Unit , Text Node 

1) One-to-One Relationship (denoted as T= U) 

In this type, each text node contains exactly one data unit, 

i.e., the text of this node contains the value of a single 

attribute. This is the most frequently seen case. The each 

text node surrounded by the pair of tags <A> and </A> is a 

value of the Title  attribute. We refer to such kind of text 

nodes as atomic text nodes. An atomic text node is 

equivalent to a data unit. 

2) One-to-Many Relationship (denoted as T   U) 

In this type, multiple data units are encoded in one text 

node... An important observation that can be made is: if the 

data units of attributes A1 ...Ak in one SRR are encoded as a 

composite text node, it is usually true that the data units of 
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the same attributes in other SRRs returned by the same 

WDB are also encoded as composite text nodes, and those 

embedded data units always appear in the same order. This 

observation is valid in general because SRRs are generated 

by template programs. We need to split each composite text 

node to obtain real data units and annotate them.  

3) Many-to-One Relationship (denoted as T   U) 

In this case, multiple text nodes together form a data unit. 

The value of the Author attribute is contained in multiple 

text nodes with each embedded inside a separate pair of 

(<A>, </A>) HTML tags. As another example, the tags <B> 

and </B> surrounding the keyword “Java” split the title 

string into three text nodes. For the purpose of extraction 

and annotation, we need to identify and remove these tags 

inside SRRs so that the wholeness of each split data unit can 

be restored. The first step of our alignment algorithm 

handles this case specifically . 

4) One-To-Nothing Relationship(denoted T   U) 

The text nodes belonging to this category are not part of any 

data unit inside SRRs. Further observations indicate that 

these text nodes are usually displayed in a certain pattern 

across all SRRs. Thus, we call them template text nodes. It 

employ a frequency-based annotator to identify template 

text nodes. 

B. Data Unit and Text Node Features extraction  

1) Data Content (DC): 

The data units or text nodes with the same concept often 

share certain keywords. This is true for two reasons. First, 

the data units corresponding to the search field where the 

user enters a search condition usually contain the search 

keywords. 

2) Presentation Style (PS):  

This feature describes how a data unit is displayed on a 

webpage. It consists of six style features: font face, font size, 

font color, font weight, text decoration (underline, strike, 

etc.), and whether it is italic. Data units of the same concept 

in different SRRs are usually displayed in the same style. 

3) Data Type (DT):  

Each data unit has its own semantic type although it is just a 

text string in the HTML code. The following basic data 

types are currently considered in our approach: Date, Time, 

Currency, Integer, Decimal, Percentage, Symbol, and String. 

String type is further defined in All-Capitalized-String, 

First- Letter-Capitalized-String, and Ordinary String 

4) Tag Path (TP):  

A tag path of a text node is a sequence of tags traversing 

from the root of the SRR to the corresponding node in the 

tag tree. Since we use ViNTs for SRR extraction, we adopt 

the same tag path expression. Each node in the expression 

contains two parts, one is the tag name, and the other is the 

direction indicating whether the next node is the next sibling 

(denoted as “S”) or the first child (denoted as “C”). 

5) Adjacency (AD):  

For a given data unit d in an SRR, let dp and ds denote the 

data units immediately before and after d in the SRR, 

respectively. We refer dp and ds as the preceding and 

succeeding data units of d, respectively. Consider two data 

units d1 and d2 from two separate SRRs. It can be observed 

that if dp
1
 and dp

2 
belong to the same concept and/or dp

1
 and 

dp
2 

belong to the same concept, then it is more likely that d1 

and d2 also belong to the same concept. 

C. Ontology based alignment algorithm   

The set of self interest server (SIS) can represent each self 

interest server (SIS) as a node that comprises a function (its 

utility) and a variable (its state). The utility of each self 

interest server (SIS)   is a function of its own state and of the 

state of agents that affect its own decision (i.e., its 

neighbors). Since in this case, we are aiming to maximizing 

a summation (the social welfare, i.e., the sum of agents’ 

utilities) . Each self interest server (SIS)   computes local 

criteria, which state it should adopt so as to maximize the 

alignment problems. Each self interest server (SIS)    has 

knowledge of, and can directly communicate with few 

neighboring self interest server (SIS) on whose state its own 

utility depends. It describes how the network of 

acquaintances (i.e., the factor graph) is being constructed, 

the validity constraints among self interest server (SIS) 

states, as well as the exact form of agents’ utility function. 

D. Data Alignment and Alignment Algorithm 

1) Data Unit Similarity 

Data alignment is to put the data units of the same concept 

into one group so that they can be annotated holistically. 

Whether two data units belong to the same concept is 

determined by how similar they are based on the features, 

 
2) Data content similarity (SimC) 

It is the Cosine similarity between the term frequency 

vectors of d1 and 

 d2: 

 
where Vd is the frequency vector of the terms inside data 

unit d, ||Vd|| is the length of Vd, and the numerator is the 

inner product of two vectors. 

3) Presentation Style Similarity (SimP) 

It is the average of the style feature scores (FS) over all six 

presentation style features (F) between d1 and d2 

 
where FSi is the score of the ith style feature and it is 

defined by FSi =1 if Fd
1  = 

Fd
2  

and FSi = 0 otherwise, and Fd
 I 

is the ith style feature of data unit d 

4) Data Type Similarity (SimD) 

It is determined by the common sequence of the component 

data types between two data units. The longest common 

sequence (LCS) cannot be longer than the number of 

component data types in these two data units. Thus, let t1 

and t2 be the sequences of the data types of d1 and d2, 

respectively, and TLen(t) represent the number of 

component types of data type t, the data type similarity 

between data units d1 and d2 is 

 
5) Tag path similarity (SimT) 

This is the edit distance (EDT) between the tag paths of two 

data units. The edit distance here refers to the number of 

insertions and deletions of tags needed to transform one tag 

path into the other. It can be seen that the maximum number 

of possible operations needed is the total number of tags in 
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the two tag paths. Let p1 and p2 be the tag paths of d1 and d2, 

respectively, and PLen(p) denote the number of tags in tag 

path p, the tag path similarity between d1 and d2 is 

 
6) Adjacency similarity (SimA) 

The adjacency similarity between two data units d1 and d2 

is the average of the similarity between dp
1 

and dp
2
 and the 

similarity between ds
1
 and ds

2
, that is  

 
 Step 1: Merge text nodes. This step detects and 

removes decorative tags from each SRR to allow 

the text nodes corresponding to the same attribute 

(separated by decorative tags) to be merged into a 

single text node. 

 Step 2: Align text nodes. This step aligns text 

nodes into groups so that eventually each group 

contains the text nodes with the same concept (for 

atomic nodes) or the same set of concepts (for 

composite nodes). 

 Step 3: Split (composite) text nodes. This step aims 

to split the “values” in composite text nodes into 

individual data units. This step is carried out based 

on the text nodes in the same group holistically. A 

group whose “values” need to be split is called a 

composite group. 

 Step 4: Align data units. This step is to separate 

each composite group into multiple aligned groups 

with each containing the data units of the same 

concept. 

7) Performance evaluation   

Precision and recall measures from information retrieval to 

evaluate the performance of our methods. For alignment, the 

precision is defined as the percentage of the correctly 

aligned data units over all the aligned units by the system; 

recall is the percentage of the data units that are correctly 

aligned by the system over all manually aligned data units 

by the expert. 

a) Precision 

Precision value is calculated is based on the retrieval of 

information at true positive prediction, false positive .In 

healthcare data precision is calculated the percentage of 

positive results returned that are relevant. Precision =TP/ 

(TP+FP) 

b) Recall 

Recall value is calculated is based on the retrieval of 

information at true positive prediction, false negative. In 

healthcare data precision is calculated the percentage of 

positive results returned that are  Recall in this context is 

also referred to as the True Positive Rate. Recall is the 

fraction of relevant instances that are retrieved, Recall 

=TP/(TP+FN) 

 

In this graph measure the performance of the 

annotation of the search result records in the clustering with 

existing results and the Ontology based search result records 

alignment phase in the results it shows the best precision 

and recall result in the results. 

VI. CONCLUSION 

In this research, we studied the data annotation problem and 

proposed a multiannotator approach to automatically on 

structing an annotation wrapper for annotating the search 

result records retrieved from any given web database using 

ontology. This approach consists of six basic annotators and 

a probabilistic method to combine the basic annotators. Each 

of these annotators exploits one type of features for 

annotation and our experimental results show that each of 

the annotators is useful and  they together are capable of 

generating high quality annotation.. Accurate alignment is 

critical to achieving holistic and accurate annotation. Our 

method is a clustering based shifting method utilizing richer 

yet automatically obtainable features A special feature of 

our method is that, when annotating the results retrieved 

from a web database, it utilizes both the LIS of the web 

database and the IIS of multiple web databases in the same 

domain. We need to enhance our method to split composite 

text node when there are no explicit separators. 
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