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Abstract: 

The word “Search engine” consists of two words: 
Search means to find something and engine means the 
procedures that find the specified information. So it’s 
meaning can be clearly understood from its name. i.e. 
a search engine is a utility that provides the uses to find 
any information on the World Wide Web within a few 
seconds. Essentially search engines provide easy ac-
cess to large databases of information. Essentially, the 
Internet is one very large database. It is not possible 
to scroll through or alphabetize every web page on 
the Internet. For this reason, dynamic search engines 
provide relevant results to search queries. An increas-
ing 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 ap-
plications such as deep web data collection and Inter-
net comparison shopping, they need to be extracted 
out and assigned meaningful labels. In this paper, we 
explored a dynamic Interpretation method that ini-
tially arranges the search data units on a result page 
into array of groups.  The data with the same mean-
ing is placed in the same group. Then, we try to under-
stand each group from various perspectives and crite-
ria, before giving a final label to it. An interpretation 
wrapper for the search site is dynamically assembled 
and can be utilized to interpret updated result pages 
from the same web database. Our survey shows that 
the projected method is extremely required in the cur-
rent scenario of Internet shopping boom in India. Our 
experiments indicate that the proposed approach is 
highly effective.
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Introduction:

Internet search engines are special sites on the Web 
that are designed to help people find information 
stored on other sites. There are differences in the ways 
various search engines work, but they all perform three 
basic tasks: 1.They search the Internet -- or select pieces 
of the Internet -- based on important words. 
2.They keep an index of the words they find, and where 
they find them. 
3.They allow users to look for words or combinations 
of words found in that index. 

Early search engines held an index of a few hundred 
thousand pages and documents, and received maybe 
one or two thousand inquiries each day. Today, a top 
search engine will index hundreds of millions of pages, 
and respond to tens of millions of queries per day.A 
web database is a system for storing information that 
can then be accessed via a website. For example, an 
online community may have a database that stores the 
username, password, and other details of all its mem-
bers. The most commonly used database system for 
the internet is MySQL due to its integration with PHP — 
one of the most widely used server side programming 
languages. At its most simple level, a web database is a 
set of one or more tables that contain data. Each table 
has different fields for storing information of various 
types. These tables can then be linked together in or-
der to manipulate data in useful or interesting ways. In 
many cases, a table will use a primary key, which must 
be unique for each entry and allows for unambiguous 
selection of data.

A Dynamic Analysis Approach Based On Semantics and 
Labels In Order To Get Search Results from Search 

Engines for Effective Machine Processing
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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 da-
tabases. Such type of search engines is often referred 
as Web databases (WDB). A typical result page re-
turned 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.  
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 “Talk-
ing Back to the Machine: Computers and Human Aspi-
ration,” “Peter J. Denning,” etc. 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 se-
quence of text surrounded by a pair of HTML tags. Sec-
tion describes 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 col-
lecting data of interest from multiple WDBs. For ex-
ample, once a book comparison shopping system col-
lects 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 (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. Given a set of SRRs that have been extracted 
from a result page returned from a WDB, our automat-
ic annotation solution consists of three phases as illus-
trated in Fig.  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  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 dif-
ferent groups with each group corresponding to a dif-
ferent 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 ex-
ploiting 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 de-
termine 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.

Now lets observe what happens when these search en-
gines come across deep Web databases. Web search 
engines  use Web crawling or spidering software to up-
date their web content or indexes of others sites’ web 
content. Web crawlers can copy all the pages they visit 
for later processing by a search engine that indexes 
the downloaded pages so that users can search them 
much more quickly.

The search results are usually displayed in a column of 
results frequently termed to as search results record 
(SRR). Web database has numerous search result re-
cords. Each search results record (SRR) refers to a spe-
cific entity or group. Search results records (SRR) from 
web database have numerous data units. Data units are 
texts that correspond to the single group having simi-
lar meaning. Here the interpretation of data is done on 
the basis of data units. The data units are interpreted 
by allocating labels to them.Dynamic Interpretation so-
lution of search results record (SRR) is carried out in 
three phases. 

Alignment/Arrangement phase: 

In this phase we first recognize all the data units and 
categorize them in to array of groups. Grouping data 
units depending on their meanings helps to make out 
the frequent patterns among these data units which is 
the basis for interpretation.
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Interpreter Phase/Annotator phase:  

Each basic annotator/interpreter is used to label the 
units of same group. It is also used for recognizing best 
suitable label for each specific group. 

Wrapper generation phase: 

In this phase an interpretation rule is created for every 
recognized idea which demonstrates how to take out 
data units of same group. The collective interpretation 
rule for associated groups is identified as interpretation 
wrapper for the matching web database. This annota-
tion/ interpretation wrapper is utilized to interpret the 
data units for diverse queries without creating align-
ment and interpretation phase. As a result interpreta-
tion is done a lot quicker.

Existing System:

In this existing system, 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 attri-
bute. It is different from a text node which refers to a 
sequence of text surrounded by a pair of HTML tags. 
It describes 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 collect-
ing data of interest from multiple WDBs. For example, 
once a book comparison shopping system collects mul-
tiple result records from different book sites, it needs 
to determine whether any two SRRs refer to the same 
book.

Disadvantages of Existing System:

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 se-
mantic labels of data units are often not provided in 
result pages. 

For instance, no semantic labels for the values of title, 
author, publisher, etc., are given. Having semantic la-
bels for data units is not only important for the above 
record linkage task, but also for storing collected SRRs 
into a database table.

Proposed System: 

We put forward a system to arrange data units into 
various groups, Groups are formed such that units 
with similar meaning are placed in the same group. Re-
placing the existing system of allocating labels to ev-
ery HTML text node, we propose to take into account 
additional significant characteristics common to data 
units, which are: data types (DT), data contents (DC), 
presentation styles (PS), Tag Path and adjacency (AD) 
information.

Data type: 

Data types are predefined features that have their own 
meaning. Fundamentally used data types are date, 
time, currency, integer, decimal etc.

Data content: 

Data unit or text node of similar idea shares certain 
keywords which are utilized to search for the informa-
tion swiftly. For e.g., keyword “Oxygen” will return the 
data that are relevant to word Oxygen.
Presentation style: Presentation characteristics il-
lustrate how a data unit is shown on a web page. 
Example:font face, font size, colour, text decoration 
etc.

Tag path: 

A Tag path is a series of tags that range from the very 
root of the search results record (SRR) to the matching 
node in the tree. Every node has two parts a tag name 
and a direction signifying whether the subsequent 
node is a sibling or the first child node.

Adjacency: 

Adjacency refers to the data units that are immediately 
before and after in the search results record (SRR). 
They are termed as preceding and succeeding data 
unit. For example: Andhra Pradesh and Assam are both 
states in alphabetical order but do not share content 
keywords. 
Given a set of SRRs that have been extracted from a 
result page returned from a WDB, our automatic an-
notation solution consists of five annotators:
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•Table Annotator (TA)

•Query-Based Annotator (QA) 

•Schema Value Annotator (SA) 

•Frequency-Based Annotator (FA) 

•In-Text Prefix/Suffix Annotator (IA) 

•Common Knowledge Annotator (CA)

1) TABLE ANNOTATOR (TA):

Many WDBs use a table to organize the returned SRRs. 
In the table, each row represents an SRR. The table 
header, which indicates the meaning of each column, is 
usually located at the top of the table. Usually, the data 
units of the same concepts are well aligned with its cor-
responding column header. This special feature of the 
table layout can be utilized to annotate the SRRs.

Since the physical position information of each data 
unit is obtained during SRR extraction, we can utilize 
the information to associate each data unit with its cor-
responding header. Our Table Annotator works as fol-
lows: First, it identifies all the column headers of the 
table. Second, for each SRR, it takes a data unit in a 
cell and selects the column header whose area (deter-
mined by coordinates) has the maximum vertical over-
lap (i.e., based on the x-axis) with the cell. This unit is 
then assigned with this column header and labeled by 
the header text A (actually by its corresponding global 
name gn(A) if gn(A) exists). The remaining data units 
are processed similarly. In case that the table header is 
not provided or is not successfully extracted.

2) QUERY-BASED ANNOTATOR (QA):

The basic idea of this annotator is that the returned 
SRRs from a WDB are always related to the specified 
query. Specifically, the query terms entered in the 
search attributes on the local search interface of the 
WDB will most likely appear in some retrieved SRRs. For 
example, query term “machine” is submitted through 
the Title field on the search interface of the WDB and 
all three titles of the returned SRRs contain this query 
term. Thus, we can use the name of search field Title to 
annotate the title values of these SRRs.

In general, query terms against an attribute may be 
entered to a textbox orchosen from a selection list on 
the local search interface. Our Query-based Annota-
tor works as follows: Given a query with a set of query 
terms submitted against an attribute A on the local 
search interface, first find the group that has the larg-
est total occurrences of these query terms and then as-
sign gn(A) as the label to the group. As mentioned, the 
LIS of a WDB usually does not have all the attributes of 
the underlying database. As a result, the query-based 
annotator by itself cannot completely annotate the 
SRRs.

3) SCHEMA VALUE ANNOTATOR (SA):

Many attributes on a search interface have predefined 
values on the interface. For example, the attribute 
Publishers may have a set of predefined values (i.e., 
publishers) in its selection list. More attributes in the 
IIS tend to have predefined values and these attributes 
are likely to have more such values than those in LISs, 
because when attributes from multiple interfaces are 
integrated, their values are also combined. Our schema 
value annotator utilizes the combined value set to per-
form annotation. 

Given a group of data units Gi ¼ fd1; . . . ; dng, the sche-
ma value annotator is to discover the best matched at-
tribute to the group from the IIS. Let Aj be an attribute 
containing a list of values fv1; . . . ; vmg in the IIS. For 
each data unit dk, this annotator first computes the Co-
sine similarities between dk and all values in Aj to find 
the value with the highest similarity. Then, the data 
fusion function is applied to the similarities for all the 
data units. More specifically, the annotator sums up 
the similarities and multiplies the sum by the number 
of nonzero similarities. This final value is treated as the 
matching score between Gi and Aj. 

The schema value annotator first identifies the attri-
bute Aj that has the highest matching score among all 
attributes and then uses gn(Aj) to annotate the group 
Gi. Note that multiplying the above sum by the num-
ber of nonzero similarities is to give preference to at-
tributes that have more matches (i.e., having nonzero 
similarities) over those that have fewer matches. This 
is found to be very effective in improving the retrieval 
effectiveness of combination systems in information 
retrieval.
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4) FREQUENCY-BASED ANNOTATOR (FA):

In the Fig, “Our Price” appears in the three records and 
the followed price values are all different in these re-
cords. In other words, the adjacent units have differ-
ent occurrence frequencies. As argued, the data units 
with the higher frequency are likely to be attribute 
names, as part of the template program for generating 
records, while the data units with the lower frequency 
most probably come from databases as embedded 
values. Following this argument, “Our Price” can be 
recognized as the label of the value immediately fol-
lowing it. The phenomenon described in this example 
is widely observable on result pages returned by many 
WDBs and our frequency-based annotator is designed 
to exploit this phenomenon. Consider a group Gi 
whose data units have a lower frequency. The frequen-
cy-based annotator intends to find common preceding 
units shared by all the data units of the group Gi. This 
can be easily conducted by following their preceding 
chains recursively until the encountered data units are 
different. All found preceding units are concatenated 
to form the label for the group Gi.

5) IN-TEXT PREFIX/SUFFIX ANNOTATOR (IA):

In some cases, a piece of data is encoded with its label 
to form a single unit without any obvious separator be-
tween the label and the value, but it contains both the 
label and the value. Such nodes may occur in all or mul-
tiple SRRs. After data alignment, all such nodes would 
be aligned together to form a group. For example, in 
Fig. 1, after alignment, one group may contain three 
data units, {“You Save $9.50,” “You Save $11.04,” “You 
Save $4.45”}. The in-text prefix/suffix annotator checks 
whether all data units in the aligned group share the 
same prefix or suffix. 

If the same prefix is confirmed and it is not a delimiter, 
then it is removed from all the data units in the group 
and is used as the label to annotate values following 
it. . If the same suffix is identified and if the number of 
data units having the same suffix match the number of 
data units inside the next group, the suffix is used to 
annotate the data units inside the next group. In the 
above example, the label “You save” will be assigned 
to the group of prices. Any group whose data unit 
texts are completely identical is not considered by this 
annotator.

Advantages of Proposed System:
This paper has the following contributions:

• 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.

• We 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 approach also consid-
ers other important features shared among data units, 
such as their data types (DT), data contents (DC), pre-
sentation styles (PS), and adjacency (AD) information.

• We utilize the 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.

• We employ six basic annotators; each annotator can 
independently assign labels to data units based on cer-
tain features of the data units. We also employ a proba-
bilistic model to combine the results from different an-
notators 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 af-
fecting the operation of other annotators.

• We construct an annotation wrapper for any given 
WDB. The wrapper can be applied to efficiently anno-
tating the SRRs retrieved from the same WDB with 
new queries.

Alignment algorithm has following four steps.

Step 1: Merge text nodes: This step detects and re-
moves decorative tags from each SRR to allow the text 
nodes corresponding to the same attribute merge into 
a single one.

Step 2: Align text nodes: After the merging aligns text 
nodes into different groups. So that same group has 
the same concepts.

Step 3: Split text nodes: In this step split the composite 
text nodes into separate data unit.
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Step 4: Align data units: This is the last step for align-
ment in which separates each composite group into 
multiple aligned groups with each containing the data 
units of the same concept.

Algorithm Used: 

Fig: Interpretation/Annotation Architecture for re-
sults from SRR

Survey Conducted: 

We have conducted a web survey and observed that 
there is great need for this kind of system in ever in-
creasing ecommerce industry in India. Applications for 
this system can be used for searches for Hotel rooms, 
Holiday Packages, online shopping for merchandise, 
books and Magazines etc. This can also be used in on-
line sales for cars, vehicles, motor insurance etc. We 
can also use this system for comparing similar products 
from various web databases.
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CONCLUSION:

In this paper we addressed on the problem of annotat-
ing/Interpretation of search results. The search results 
of search engines form web databases which can be 
utilized for additional processing in order to use them 
in different applications like content evaluation, data 
mining etc. We developed a software application that 
enables users to give a query, and then the query is dy-
namically submitted to search engine. The results of 
search engine are processed in the three phases. The 
phases are alignment phase, annotation phase and 
wrapper generation phase. 

A special feature of our method is that, when annotat-
ing the results retrieved from a web database, it uti-
lizes 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 in-
consistent label problem. In this paper, we also stud-
ied the automatic data alignment problem. Accurate 
alignment is critical to achieving holistic and accurate 
annotation. Our 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.

Then, the application gives results which are nothing 
but the annotated/interpreted documents. HTML tags 
are employed to process the web pages while anno-
tating them. The interpreted results are useful in real 
world applications. Accurate alignment is critical to 
achieving holistic and accurate annotation. Our meth-
od is a clustering based shifting method utilizing richer 
yet automatically obtainable features. 

This method is capable of handling a variety of relation-
ships between HTML text nodes and data units, includ-
ing one-to-one, one-to-many, many-to-one, and one-
to-nothing. Our experimental results  show that the 
precision and recall of this method are both above 98 
percent. There is still room for improvement in several 
areas as mentioned. For example, we need to enhance 
our method to split composite text node when there 
are no explicit separators. 

We would also like to try using different machine learn-
ing 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 align-
ment problem.
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