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Abstract 

An increasing number of databases have become web accessible through HTML form-based 

search interfaces. The data units returned from the underlying database are usually encoded into the 

result pages dynamically for human browsing. For the encoded data units to be machine process able, 

which is essential for many applications such as deep web data collection and Internet comparison 

shopping, they need to be extracted out and assigned meaningful labels. In this paper, we present an 

automatic annotation approach that first aligns the data units on a result page into different groups 

such that the data in the same group have the same semantic. Then, for each group we annotate it from 

different aspects and aggregate the different annotations to predict a final annotation label for it. An 

annotation wrapper for the search site is automatically constructed and can be used to annotate new 

result pages from the same web database. Our experiments indicate that the proposed approach is 

highly effective. 

Keywords: Data alignment, data annotation, web database, wrapper generation 

 

 

1.INTRODUCTION:  

A large portion of the deep web is database based, i.e., for many search engines, 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). A typical result page returned from a WDB has 

multiple search result records (SRRs). Each SRR contains multiple data units each of which describes 

one aspect of a real-world entity. Fig. 1 shows three SRRs on a result page from a book WDB. Each 

SRR represents one book with several data units, e.g., the first book record in Fig. 1 has data units. 

1.1 PURPOSE  

In this paper, a data unit is a piece of text that semantically represents one concept of an entity. It 

corresponds to the value of a record under an attribute. It is different from a text node which refers to 

a sequence of text surrounded by a pair of HTML tags. The relationships between text nodes and data 

units in detail. In this paper, we perform data unit level annotation. There is a high demand for 

collecting data of interest from multiple WDBs. For example, once a book comparison shopping 

system collects multiple result records from different book sites, it needs to determine whether any 

two SRRs refer to the same book. ISBNs can be compared to achieve this. If ISBNs are not available, 

their titles and authors could be compared. System also needs to list the prices offered by each site. 

Thus, the system needs to know the semantic of each data unit. Unfortunately, the semantic labels of 
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data units are often not provided in result pages. For instance, in Fig. 1, no semantic labels for the 

values of title, author, publisher, etc., are given. 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.  

Early applications require tremendous human efforts to annotate data units manually, which severely 

limit their scalability. In this paper, we consider how to automatically assign labels to the data units 

within the SRRs returned from WDBs. 

 1.2 SCOPE  

 

Fig. 2. Illustration of our three-phase annotation solution 

 Given a set of SRRs that have been extracted from a result page returned from a WDB, our 

automatic annotation solution consists of three phases as illustrated in Fig. 2. Let dji denote the data 

unit belonging to the ith SRR of concept j.The SRRs on a result page can be represented in a table 

format (Fig. 2a) with each row representing an SRR. Phase 1 is the alignment phase. In this phase, we 

first identify all data units in the SRRs and then organize them into different groups with each group 

corresponding to a different concept (e.g., all titles are grouped together). Fig. 2b shows the result of 

this phase with each column containing data units of the same concept across all SRRs. Grouping data 

units of the same semantic can help identify the common patterns and features among these data units. 

These common features are the basis of our annotators. In Phase 2 (the annotation phase), we 

introduce multiple basic annotators with each exploiting one type of features. Every basic annotator is 

used to produce a label for the units within their group holistically, and a probability model is adopted 

to determine the most appropriate label for each group. Fig. 2c shows that at the end of this phase, a 

semantic label Lj is assigned to each column. In Phase 3 (the annotation wrapper generation phase), as 

shown in Fig. 2d, for each identified concept, we generate an annotation rule Rj that describes how to 

extract the data units of this concept in the result page and what the appropriate semantic label should 

be. The rules for all aligned groups, collectively, form the annotation wrapper for the corresponding 

WDB, which can be used to directly annotate the data retrieved from the same WDB in response to 

new queries without the need to perform the alignment and annotation phases again. As such, 

annotation wrappers can perform annotation quickly, which is essential for online applications. 

 1.3 MOTIVATION          

This paper has the following contributions: 

1. While most existing approaches simply assign labels to each HTML text node, we thoroughly 

analyze the relationships between text nodes and data units. We perform data unit level annotation. 

2. Propose a clustering-based shifting technique to align data units into different groups so that the 

data units inside the same group have the same semantic. Instead of using only the DOM tree or other 

HTML tag tree structures of the SRRs to align the data units (like most current methods do), our 
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approach also considers other important features shared among data units, such as their data types 

(DT), data contents (DC), presentation styles (PS), and adjacency (AD) information. 

3. Integrated interface schema (IIS) over multiple WDBs in the same domain to enhance data unit 

annotation. To the best of our knowledge, we are the first to utilize IIS for annotating SRRs. 

4. Employ six basic annotators; each annotator can independently assign labels to data units based on 

certain features of the data units. We also employ a probabilistic model to combine the results from 

different annotators into a single label. This model is highly flexible so that the existing basic 

annotators may be modified and new annotators may be added easily without affecting the operation 

of other annotators. construct an annotation wrapper for any given WDB. The wrapper can be applied 

to efficiently annotating the SRRs retrieved from the same WDB with new queries. 

1.3.1 DEFINITIONS        

DATA UNIT AND TEXT NODE FEATURES: 

We identify and use five common features shared by the data units belonging to the same concept 

across all SRRs, and all of them can be automatically obtained. It is not difficult to see that all these 

features are applicable to text nodes, including composite text nodes involving the same set of 

concepts, and template text nodes. 

 

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. 

For example, in Fig. 1, the sample result page is returned for the search on the title field with keyword 

“machine.” We can see that all the titles have this keyword. 

Second, web designers sometimes put some leading label in front of certain data unit within the same 

text node to make it easier for users to understand the data. Text nodes that contain data units of the 

same concept usually have the same leading label. For example, in Fig. 1, the price of every book has 

leading words “Our Price” in the same text node. 

 

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. For example, 

in Fig. 1, all the availability information is displayed in the exactly same presentation style. 

 

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. The data type of a composite text node is the concatenation of the data types of all its data 

units. 

 

2. MATERIALS AND METHODS: 

2.1 EXISTING SYSTEM: 

Data unit level annotation is a high demand for collecting data of interest from multiple WDBs. For 

example, once a book comparison shopping system collects multiple result records from different 

book sites, it needs to determine whether any two SRRs refer to the same book. The ISBNs can be 

compared to achieve this. If ISBNs are not available, their titles and authors could be compared. The 

system also needs to list the prices offered by each site. 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. For instance, in Fig. 1, no semantic labels for the values of title, author, publisher, etc., are 

given. 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 for later analysis. Early applications require 
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tremendous human efforts to annotate data units manually, which severely limit their scalability. 

Given a set of SRRs that have been extracted from a result page returned from a WDB, our automatic 

annotation solution consists of three phases as illustrated in Fig. 2. Let dj i denote the data unit 

belonging to the ith SRR of concept j. The SRRs on a result page can be represented in a table format 

(Fig. 2a) with each row representing an SRR. Phase 1 is the alignment phase. In this phase, we first 

identify all data units in the SRRs and then organize them into different groups with each group 

corresponding to a different concept (e.g., all titles are grouped together). Fig. 2b shows the result of 

this phase with each column containing data units of the same concept across all SRRs. Grouping data 

units of the same semantic can help identify the common patterns and features among these data units. 

These common features are the basis of our annotators. In Phase 2 (the annotation phase), we 

introduce multiple basic annotators with each exploiting one type of features. Every basic annotator is 

used to produce a label for the units within their group holistically, and a probability model is adopted 

to determine the most appropriate label for each group. Fig. 2c shows that at the end of this phase, a 

semantic label Lj is assigned to each column. 

 

2.1.1 DISADVANTAGES: 

1. Local interface schema inadequacy problem 

2. Inconsistent label problem 

2.2 PROPOSED SYSTEM:  

An annotation rule Rj that describes how to extract the data units of this concept in the result 

page and what the appropriate semantic label should be. The rules for all aligned groups, 

collectively, form the annotation wrapper for the corresponding WDB, which can be used to 

directly annotate the data retrieved from the same WDB in response to new queries without the 

need to perform the alignment and annotation phases again. As such, annotation wrappers can 

perform annotation quickly, which is essential for online applications. 

2.2.1 ADVANTAGES: 

1. First, it has the potential to increase the annotation recall. Since the IIS contains the attributes in all 

the LISs, it has a better chance that an attribute discovered from the returned results has a matching 

attribute in the IIS even though it has no matching attribute in the LIS.  

2. Second, when an annotator discovers a label for a group of data units, the label will be replaced by 

its corresponding global attribute name (if any) in the IIS by looking up the attribute-mapping table so 

that the data units of the same concept across different WDBs will have the same label. 

2.3 RELATED WORK:  

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. 

 

2.3.1 EXTRACTION OF RECORDS BASED ON SEARCH QUERY:  

A large portion of the deep web is database based, i.e., for many search engines, 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). A typical result page returned from a WDB has multiple 

search result records (SRRs). Each SRR contains multiple data units each of which describes one 

aspect of a real-world entity. Fig. 1 shows three SRRs on a result page from a book WDB.  

 

2.3.2 ALIGNMENT PHASE:  

Our data alignment algorithm is based on the assumption that attributes appear in the same order 

across all SRRs on the same result page, although the SRRs may contain different sets of attributes 
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(due to missing values). This is true in general because the SRRs from the same WDB are normally 

generated by the same template program. Thus, we can conceptually consider the SRRs on a result 

page in a table format where each row represents one SRR and each cell holds a data unit (or empty if 

the data unit is not available). Each table column, in our work, is referred to as an alignment group, 

containing at most one data unit from each SRR. If an alignment group contains all the data units of 

one concept and no data unit from other concepts, we call this group well aligned. The goal of 

alignment is to move the data units in the table so that every alignment group is well aligned, while 

the order of the data units within every SRR is preserved. 

 

2.3.3 ANNOTATION PHASE:  

Different labels are assigned to semantically identical data units returned from different WDBs 

because different LISs may give different names to the same attribute. This can cause problem when 

using the annotated data collected from different WDBs, e.g., for data integration applications. In our 

approach, for each used domain, we use WISE Integrator to build an IIS over multiple WDBs in that 

domain. The generated IIS combines all the attributes of the LISs. For matched attributes from 

different LISs, their values in the local interfaces are combined as the values of the integrated global 

attribute. Each global attribute has a unique global name and an attribute-mapping table is created to 

establish the mapping between the name of each LIS attribute and its corresponding name in the IIS. 

In this paper, for attribute A in an LIS, we use gn(A) to denote the name of A’s corresponding 

attribute in the IIS. 

 

2.3.4 ANNOTATION WRAPPER GENERATION PHASE:  

In a returned result page containing multiple SRRs, the data units corresponding to the same concept 

(attribute) often share special common features. And such common features are usually associated 

with the data units on the result page in certain patterns. 

 

2.3.5 COMPARISON OF THREE PHASES WITH ONE PHASE: 

We construct an annotation wrapper for any given WDB. The wrapper can be applied to efficiently 

annotating the SRRs retrieved from the same WDB with new queries. 

1. Amount of personally accessed information has made refinding certain targets time taking 

2. User information Accessed from Context Memory.  

3. We are not storing web history. 

3. RESULTS AND DISCUSSION: 

The average alignment precision and recall are converged at about 97 percent. The learning result 

shows that the data type and the presentation style are the most important features in our alignment 

method. Annotation method on DS1 to determine the success rate of each annotator. Table 2 shows 

the performance of our data alignment algorithm for all 90 pages in DS2. The precision and recall for 

every domain are above 95 percent, and the average precision and recall across all domains are above 

98 percent. The performance is consistent with that obtained over the training set. The errors usually 

happen in the following cases. First, some composite text nodes failed to be split into correct data 

units when no explicit separators can be identified. For example, the data units in some composite text 

nodes are separated by blank spaces created by consecutive HTML entities like “&nbsp;” or some 

formatting HTML tags such as <SPAN>. Second, the data units of the same attribute across different 

SRRs may sometimes vary a lot in terms of appearance or layout. For example, the promotion price 

information often has color or font type different from that for the regular price information. Note that 

in this case, such two price data units have low similarity on content, presentation style, and the tag 

path. Even though they share the same data type, the overall from 10-20 seconds without using 

wrapper to 1-2 seconds using wrapper depending on the complexity of the page. The reason is that 

wrapper based approach directly extracts all data units specified by the tag path(s) for each attribute 

and assigns the label specified in the rule to those data units. In contrast, the non wrapper-based 

approach needs to go through some time-consuming steps such as result page rendering, data unit 

similarity matrix computation, etc., for each result page. 
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3.1 DISCUSSION: 

Accurate alignment is critical to achieving holistic and accurate annotation. 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. Experimental results show that the precision and 

recall of this method are both above 98 percent. For example, we need to enhance our method to split 

composite text node when there are no explicit separators. it is also like to try using different machine 

learning techniques and using more sample pages from each training site to obtain the feature weights 

so that we can identify the best technique to the data alignment problem. 

 

4. CONCLUSION:  

 Data annotation problem and proposed a multi annotator approach to automatically constructing an 

annotation wrapper for annotating the search result records retrieved from any given web database. 

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. 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 also explained how the use of the IIS can help alleviate the local interface 

schema inadequacy problem and the inconsistent label problem.  
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