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Introduction

· Web provides alternate form of shopping
· Shopping Agents
· Perform comparison shopping for customers
· Need relevant data in structured form to perform queries
· Web Pages are semi-structured
· Tags define how content is to be displayed in a browser
· Provide no insight into their semantic meaning
· Structure of records to be extracted is readily identifiable, but such structure is not defined anywhere

· Makes information extraction a challenging task

· Considerable research exists in extracting relevant information

· Basic idea is to discover the structural information from implicit objects

· Objects can have simple flat or complex nested structures

· Support to extract nested structures to a system that extracts flat structures has been provided
Approaches

· Wrappers: 

· Generate distinct left pattern and right pattern for the attribute of interest

· Desired attributes obtained by parsing the tokens of the web page

· STALKER: Automated wrapper construction approach [2]

· HISER: Hierarchical Record Structure and Extraction Rule learning [3]

· System proposed by Ribeiro-Neto, Laender, and da Silva [4]

· SEFRA: Automated Information Extraction From Web Pages For Comparison Shopping Using Interactive Learning Agent, proposed by Rohilla [6]

· Entire web page is converted into document tree

· Properties of tree used to identify attributes of interest

Problem Specification

· Support for Nested Structures

· Support for Multi-Nodes

· Reducing Fine Tuning Overhead

· Support for Multiple Fields Combined together

· Removal of irrelevant information associated with a field

· Support for situations that result in the non-formation of any records

SEFRA: Steps involved

· Structure Definition

· Structure suitable for relevant information is provided

· Field names, mandatory information and field types provided

· Providing Training Samples

· Sample values for records provided

· GUI assists in accepting sample values

· Web page converted into document tree

· Tree made up of start tags and plain text nodes

· Text nodes given numbers in a depth first manner

· Only plain text nodes shown in display area

· GUI prompts for sample values 
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         Figure. Document tree

· Generation of Extraction rules

· Information gathered for every field

· Depth D

· Tag Sequence T

· Relative Position P

· Keywords K

· Omit-words O 

· Value V

· Rules Formulated using information gathered

· D and T pairs

· min and max value of P

· all k values

· all O values

· min and max values for length of V

· Applying Extraction Rules

· Web page converted into document tree

· All nodes satisfying the rules from the specified rule set extracted

· Records formed using bottom up approach

· Rule Refinement

· Allows manual change of extraction rules

· Trainer can modify min and max relative positions, min and max string lengths, keywords and omit-words

· Templates

· Help convert records from similar web sources but different record structure, into those with the same record structure

· Makes comparison-shopping easy
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                 Figure. Learning and extraction process

Situations resulting in non-formation of records

· Situation 1: 
Fields sharing same extraction rules and are mandatory

· Same nodes are extracted for all fields

· Nodes sorted on node number

· First node’s field type FT, chosen as record separator RS

· Each time RS is encountered, previous record is committed

· Difference in their node numbers will be 0

· Relative position condition checked with RS will fail repeatedly

· No correct records will be formed

Situation1 Example

· Consider Record with 2 fields “Restaurant Name” and “State” and both are mandatory

· Let minP and maxP for “Restaurant” be 0 and 0 and minP and maxP for “State” be 1 and 2 respectively

Field Name (FN)        Node Number(N)
        Plain Text(PT)
Restaurant Name              45
              

beaverton

State

                          45              


beaverton

Restaurant Name              51              


Sharis

State             

        51              


Sharis

Restaurant Name              53              


Oregon

State             

        53
              

Oregon

Restaurant Name              100             

USA

State             

        100             

USA

Restaurant Name              106             

restaurant 

State             

        106               
      
restaurant 
· Correct record formed should have been

· Restaurant Name: “Sharis”

· State: “Oregon”

· Solution:

· Each time RS is encountered, begin a new record

· Save all records in a list, postpone commit 

· Perform relative condition check with all the previously saved records

· Perform mandatory check and commit successful records

· Situation 2: First node’s field type is not same as that of the first field of the record structure

· Relative position for each field calculated w.r.t the first field defined in the record structure, during rule generation

· During record formation, first node’s field type FT, chosen as record separator RS

· Relative position condition checked with RS will fail repeatedly

· No correct records will be formed

Field Name (FN)        Node Number(N)
        Plain Text(PT)

State


             
33



Colorado

Restaurant Name               45              

beaverton

State

                     
45              

beaverton

Restaurant Name               51              

Sharis

State             

         51              

Sharis

Restaurant Name               53              

Oregon

State             

         53              

Oregon

Restaurant Name               100             

USA

State             

         100             

USA

Restaurant Name               106             

restaurant 

State             

         106             

restaurant

· Solution:

· Skip nodes till the first node whose field type is same as that the first field defined in the record structure is found

Nested Structures

Different types of hierarchies between the attributes of nested structures

· Sub-Record

· A field is another sub-record

· All the fields of the sub-record are the children of the same parent. They have the same parent-Id 
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     Figure. Portion of  a web page from www.expedia.com

Figure. Nested Structure where a field is a sub-record

· Simple List

· A field is a list of similar attributes

· Field has more than one value associated with it

· Each value in the list is referred to as list item

· All list items referred by same field name

· Each list item has a unique list-id
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     Figure. Portion of a web page showing authors and books

          Figure. Nested Structure where a field is a list

· List of Sub-Records

· A field is a list of similar sub-records

· Each field of the sub-record is a list in itself

[image: image7.wmf]1506            : from $154 :

 

1513              :Choose and continue:

 

1520            : 6:20 AM Depart Portland (PDX):

 

1522            : Arrive San Jose (SJC)  8:05 AM:

 

1525            : Thu 18

-

Apr:

 

1527            : 1hr 45mn :

 

1536        

       :Alaska Airlines 362  :

 

1538               : Nonstop flight:

 


[image: image8.wmf]<html>

<head>

<body>

<title>

A1Books 

-

ShowCase

<table>          

< table>

<

tbody

>                                                         

< 

tbody

>

< 

tr

>         < 

tr

>                < 

tr 

>                                            < 

tr

>             < 

tr

>                < 

tr

>

<font>      <font>  <font>  < b>  A1 Price:  <font>            

< font>          <font> <font> < b>  A1 Price: < font>

< td>         < td>       

< td>                                           < td> 

< td>              

<td>

<a>          <i>     List Price: US$ 34.95        < b>       

<a>              <i>   List Price: US$ 34.95         <b>

<b>    

by 

Guelich

, Scott….            

US $24.25     <b>    

by 

Heinle

, Nick…

US $24.25

CGI Programming with 

Perl

Designing with Java Script

             Figure. Web page from www.Zagat.com 

Figure. Nested Structure where a field is a list of sub-records

Sub-Records: Changes

· Structure definition

· Enhanced structure definition module accepts information indicating whether a field is a sub-record

· Sub-record definitions for all fields that are sub-records at each level, starting at level 1, accepted

· Providing Training Samples

· GUI prompts for sample values for all the fields of a sub-record
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   Figure. Nested Record Structure of “Restaurant”

· Generation of Extraction Rules

· New information gathered: Boundary field BF

· BF needed to combine different structures using bottom up approach

· Relative position calculated w.r.t BF

· The order of prompting sample values helps in determining BFs and RPs
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Figure. Nested Record Structure of “Restaurant”
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· Applying extraction rules

· Bottom up approach followed

· All sub-records formed first (same as regular record formation)

· Later combined using the boundary field information 

Simple Lists: Changes

· Structure definition

· Enhanced structure definition module accepts information indicating field is a list

· Providing Training Samples

· New features added to GUI to accept sample values for list items and indicate when done

· Difficult to provide sample values for all list items

· Suffices to provide sample values for the first and the second list items

· Generation of Extraction Rules

· New information gathered

· List Id, LID

· Boundary Field BF

· Relative position calculated w.r.t BF

· Relative position between any two consecutive list items same

· Separate rules for list items with list id = 1 and list id >= 2 are formulated

List Item

List-Id
Boundary Field
Book


1

Author

Book


2

Book(list-id = 1)

Book


3

Book(list-id = 2)

· Applying extraction rules

· All nodes(list items) extracted for the same field

· Sort list items

· If list item with list id = 1 is encountered, start a new list, save list

· For all other list items, perform RP condition check with all the last list items in every list

List of Sub-Records: Changes

· Structure definition

· Structure definition module accepts information indicating a field to be a list of sub-records

· Each field of the sub-record indicated as a list

· Providing Training Samples

· Sample values provided list wise

· For each list item, sample values for all the fields in that sub-record(list item) provided

· Order helps in determining BFs and RPs

· Generation of Extraction Rules

· New information gathered

· List of Sub-Records Boundary Field(LSBFD)- Same as for sub-records

· List of Sub-Records Relative Position(LSBRP)- Same as for sub-records

· Regular BF same as for lists
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· Applying extraction rules

· Form separate lists first

· Map list items with their LSBFD list items 

· Combine list items into sub-records

Complete Record Formation

· Three different types of structures

· Sub-Records

· Lists

· List of Sub-Records

· Bottom up approach used to combine them

· Combining process begins at the lowest level

· Map each item in a structure with its boundary field item 

· Sub-Records: First field of the sub-record used for mapping

· Lists: First list item used for mapping

· List of sub-records: First field of the first list-item(sub-record) used for mapping
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  Figure. Nested structure with fields as sub-records and list
· Perform mandatory field check

· Store in database

· Nested data flattened and stored in database

· Sub-records identified by same parent-id

· List items identified by non-zero list id

· List items of the same list identified by the    same field id and different list id’s

Support for Multi-Node Fields

· Text associated with a field can span across multiple nodes

· Keywords on which the search is based can be highlighted

· Text formatting tags(TFT) used for highlighting purpose cause text to span

· In HTML some of the TFT’s are <B>, <I>,<FONT>

· Extractor will pick up only the first node

· Solution: Ignore all text formatting tags while forming document tree
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               Figure. Text of fields split across multiple nodes
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Figure. Document tree with text split across multiple nodes

1012                :E-COMMERCE APPLICATIONS USING ORACLE8I™ AND JAVA™ FROM SCRATCH:

1018               :Author ::

1021               :THAKKAR:

1039               :Price ::

1042               :Rs. 150.00:

1069                :JAVA PROGRAMMING FOR THE ABSOLUTE BEGINNER:

1075               :Author ::

1078               :RUSSELL:

1096               :CD-ROM ::

1104               :Price ::

1107               :Rs. 395.00:

1134                :JAVA(TM) 2 FAST AND EASY® WEB DEVELOPMENT:

1140               :Author ::

1144                :HARRIS MICHAEL C.:

1163               :Price ::

1166               :Rs. 425.00:

Figure. Text of a field associated with a single node
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Figure. Document tree with text of a field associated with a single node

Reducing Fine Tuning Overhead

· SEFRA used text length to eliminate invalid nodes

· Text length was fine tuned very often

· As an alternative to text length, fan-out information is used

Changes:

· Generation of Extraction Rules

· New information gathered

· Fan-Out F: Number of children of a parent(ancestor) node with fan-out > 1

· Level L:  Number of levels moved up from the lowest level, till a parent(ancestor) with fan-out > 1 is found

· New rules Formulated

· Min and max value for fan-out F, all distinct L values

· Old rule “min and max values for length of V”, ignored

· Applying extraction rules

· Fetch nodes of only those sub-trees that have the learnt fan-out value F, at the required level

Support for multiple fields combined together

And Removal of unnecessary information

· Previously, the entire plain text PT, associated with a node was fetched

· PT could have 

· Additional irrelevant information

· Information associated with more than one field
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Figure. Text nodes displayed in the GUI display area

· Solution

· Information such as “PrecededBy”, “FollowedBy”, “BeginsWith” and “EndsWith”, used as a solution to both the problems

Future Work

· Support for Nested Lists

· Support for Complex List of Sub-Records

· Support for lists that do not have constant relative position values for all list items

· Support for list items that share the same node number

· Support for multiple fields that share the same node, when they are not separated by some unique patterns





















