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Data extraction is an area of computer science that will come to play an increasingly 

important role in the near future. This project provides two separate software applications 

that can help in the understanding of the various aspects of data extraction and the analysis 

of the different problems and tentative solutions. First is the E-Commerce alerter system, a 

program which is developed to monitor the change of products on an E-commerce site 

(www.eBay.com Auctions). The program extracts items from the www.eBay.com site and 

stores them in a Relational database. It is scheduled to check for updates in information on 

the site every twelve hours. Also, it monitors the stored data for the purpose of reporting 

updates to the users who request them. If any changes are found, the user is informed via 

electronic mail. Secondly, a semi automatic wrapper has been developed, which is a too! to 

assist system developer to wrap HTML pages into XML Documents. The tool helps in 

extracting the items of interest from an hind source page. The extracted data can he used by 

another application because it is stored in XML formal, which is well structured. The 

technicpie used in developing semi automatic wrapper is tag Set Progression Grid (TpGrid) 

which is the fingerprint representation of an hind page.

http://www.eBay.com
http://www.eBay.com
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1. INTRODUCTION

1.1 Project motivation
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Furthermore, the project aims to deliver a semi automatic web wrapper which will assist 
people in the extraction of meaningful information from the web pages.

The motivation in this project is to solve the challenging problem for data extraction and 
web monitoring. The problem of data extraction from web pages is still a crucial issue to 
solve since many researchers have tried to solve it. albeit with limited success. 1 am 
interested in investigating the different approaches used for data extraction from web 

pages, and the subsequent development of a warehouse such as a data-slore to store the 

extracted data.

One important point is the need to monitor changes of information in pages. Usually 

people are interested in the new information which appears on the page and not the old. 

Searching for new information in www from all relevant pages is lime consuming and 

tedious work. The task of searching for new information has to be repealed as required 
even though no changes may be found.

The monitoring of web data is also interesting since many people are interested to have a 

system which can keep an eye on data changes on the web pages and inform the 
interested parties according to their preferences. The system which I am intending to 

deliver will use a data warehouse to monitor pages instead of monitoring pages directly. 

It means that the data warehouse will be updated if and when there are alterations in the 

web pages being monitored.

The World Wide Web (www) is the one of the most useful tools to deliver information in 

the world. Many organisations use it for business purposes and scientific research 
purposes. The influx of new information in www is tremendous which makes difficult to 
gel the right information for correct decision making.
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1.2 Project Objectives

1.3 Application Domain

The areas where such a system is particularly in demand are:

The Slock Market

Sales and Marketing

Auctions
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Track for item in bidding or selling and be notified when the price reaches a certain 

value. The people who want to monitor auctions may have no access to the original

The system can be used to monitor the performance and undertakings of competitors 

from business news sites. When a rival introduces a new product, one can immediately be 

informed.

People in the financial world are greatly interested in monitoring financial news sites 

and/or tracking investment information. Many people are interested to know the trend of 

the market so that they can decide where and when to invest.

There arc three objectives of the project: the first objective is to investigate different 

techniques used for data extraction from semi structured web documents. The second 

objective is to develop a tool which could be used to deliver alerts for information 

changes on web pages facilitated by Data warehouse technique to monitor updates and 

alterations. This goal is especially directed to monitor changes in Electronic Commerce 

web sites like www.ebay.com. The Third objective is to deliver a semi automatic wrapper 

for web data extraction. The semi automatic wrapper helps the user to select and filler the 
kind of data they want to extract from HTML source code. The tool will present the 

extracted data in XML format which will help other applications to have access to the 

collected data easily.

http://www.ebay.com
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Price comparison tool

1.4 Organisation of the dissertation
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source of data displayed on the web. So they a need tool which will assist them to 
monitor the progress of the auctions.

In writing program for price comparison, we need a program which can be used for page 
analysis as well as data extraction. The task of writing application for price comparison 

can be archived by the help of semi automatic wrapper. The supervised web wrapper 
helps to identify the interested clusters and data items.

In the chapters that follow we will discuss in brief the contents of chapters of the 
dissertation. The dissertation has been divided into seven chapters.

Chapter 3: The chapter explains some terminologies used in web data extraction and data 

warehousing. It gives the functional as well as non-funclional requirements for the alerter 

system. The chapter explains page analysis using Tag Set progressing Grid approach. The 

algorithm for data extraction is explained by the use of an example. Then the generalised 
algorithm for data extraction using Tag Set progression grid is given. Finally the chapter 

outlines the functional requirements for semi automatic wrapper generation.

Chapter 4: The chapter describes the design of the system giving the main components 

involved in the system. The chapter explains the general component architecture for the 
alerter system as well as the algorithm used by the alerter to extract information from

Chapter 1: It explicates the introduction, project motivations and the objectives. Apart 
from motivations and objectives, the chapter describes the usefulness and applicability of 

data extraction and information monitoring.

Chapter 2: The chapter discuss the background of data extraction and alerter systems. It 
explains some research papers on information extraction from web pages. Five existing 
systems for web wrapper generation are also reviewed. It also explains the RSS 

technology for alerter systems.
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Chapter 7: The chapter describes the achievements, problems encountered, future work 
for semi automatic wrapper and project management.

www.cBav.com web site. The chapter also explains the general component architecture 

for semi automatic web wrapper. The algorithm used by the semi automatic web wrapper 

to define data schema is described. Lastly the description of technology used to 

implement the project and the tools required for the system to work.

Chapter 5: The chapter starts by describing the classes involved in the alerter system and 
the relationship between classes for each component in the alerter system. The semi 
automatic wrapper classes are also described, particularly the ones responsible for the 
implementation of the algorithm used by the wrapper to define data schema. Finally the 

chapter describes and shows the interfaces used for both the alerter system and semi 

automatic wrapper program. In general the chapter portrays the system implementation.

Chapter 6: It describes number of tests carried out in the alerter system. Il describes 
Recall and Precision as a method used to measure the success of wrapper in data 
extraction. The chapter describes by giving sample page where semi automatic wrapper 

was able to extract data successfully.

http://www.cBav.com
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2. BACKGROUND

2.1 Information extraction from web sources.
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The paper Efficient Web Change Monitoring with Page Digest, by David Bottler. Daniel 

Rocco. Ling Liu [8] deals with the techniques required for data extraction and the 

algorithms which are used to improve extraction efficiency. It addresses the problem by 
grouping multiple related queries in a single process for the purpose of reducing network 
overload.

The Electronic alerter system requires the information io be extracted from the web pages 

so the extracted data is used for the purpose of monitoring updates from the web pages.

The system has four components. The first component is Change Detection Robot, which 

detects changes on the pages. The second component is a proxy cache service. The aim of 
this module is to reduce traffic from the Internet. The static pages are stored in the cache. 
The third component is Personalised presentation tool, which highlights changes detected 
by the WbCQ sentinels. The fourth component is change Notification service, which 

delivers fresh Notification to the appropriate user.

In reviewing the vast and promising field of information extraction and alerter systems, 
some valuable references were found which present different methodologies for data 
extraction and detection of changes on web pages. It was discovered that web changes 
may take two forms: structural change and information change. In order to extract 
meaningful information from web pages these two forms for changes must be addressed.

In their paper Detecting and delivery information changes on the web: webeq. Callon Pu. 

Ling Liu. Wei Tang [6] focuses on the use of structure present in Hypertext and the 

concept of continual queries. It describes the mechanism to discover and delect changes 
in the World Wide Web. Il provides a tool which consists of four components. The 
components are described below.
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2.2 Sample systems for wrapper generation.
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Bing Tan, Schubert Foo, Siu Cheung Hui in their paper. Web information monitoring: an 

analysis of web page updates [18] proposes the idea of studying the rale of changes of 

pages before writing a program to extract data. The analysis results which are obtained 
from the study will be used to define functions and features for a web monitoring system. 

The paper [8] shows that the text, hyperlink, and last updated date are features to be used 

for monitoring information changes from the web pages.

In addition to information changes from the pages the paper by Line l-.ikvil 11 1] makes the 

point that not only information can change but also the structure of the page may change. 

That means in addressing the problem of data extraction both changes must be addressed. 

The possibility of change in web page structure is high, therefore in the work of writing a 

web wrapper for data extraction from the web pages, the issue of monitoring page 

structure change must be given due importance. If a wrapper is written and the page 

structure changes then the wrapper will not work. To avoid the extraction of meaningless 

data, we have to use techniques which will test the web page structure before the data 

extraction can be done. The paper [4] gives the techniques for analysing web pages 

before writing wrapper for data extraction. The major issue, according to this paper, is to 

identify repetitive patterns of lag Sets, which w ill be used to locate the area which is rich 

in data items as w'ell to test the page before data extraction.

There are many papers describing different approaches to identifying and extracting 

information from web pages. However, for the development of semi automatic web 

wrapper for this project, the data extractor will be based on the technique of finding 

repetitive patterns of tag Sets to identify the area which is rich in data items.

The web wrapper can be defined as an application which can be used to extract 

meaningful information from web sources. There are three approaches that may be used 

to generate wrappers. These approaches are. manually coded, semi automatic and 

automatic approach.
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The following systems lune been developed for data extractions from web .sources. 

(SHOPBOT. WIEN. Soft Meal. K \PII R. SI AL I KI IG

Automatic wrapper generation uses machine learning techniques. I'hc automatic wrapper 

generation systems require two phases, the learning phase and extraction phase. I'hc 

system uses sample pages to learn before starting the task of data extraction.

Semi automatic wrapper generation requires superv ision of a person before the extraction 

of data The wrapper has to be trained to understand what fields to extract. The semi 

automatic approach is less error prone and e;is\ to maintain than hand coded appio.ich.

'I'hc ShopBot agent needs two phases to operate I he first phase is the learning phase, 

which is performed offline I he second phase is comparison shopping, which is 

performed online.

Generating a wrapper manuallv is not a difficult task, since it requires the developer to 

understand the structure of III Ml. source (web page) and to find the landmarks for the 

program to murk were to find the data items. The landmarks can be hlml lags or sequence 

of text strings. I he wrapper produced by hand has a gieal risk of high maintenance cost. 

It is very likely that upon the slightest change in the page structure, the wrapper ma> fail 

to extract data, causing the need lor the development of a new wrapper.

ShopBot [ 11 is a comparison shopping agent specializing in the extraction of information 

from different web sites icspeciallv for online stoicsi. I he prime aim of the agent is to 

undertake price comparison. I he algorithm used bv the agent assumes Hint the 

information displaced or. the web pages arc in a repetitive structure like a table with 

columns and records. The methods used bv the agent to extract information include a 

combination of heuristic search, pattern matching and inductive learning techniques.



CC401 Dissertation

Page 13/84 13 Henry George

In analysing the page format, the algorithm uses three steps to determine the format. The 

first step is to determine failure template. Non-existing products are identified by 
analysing the result page by querying for dummy products. Dummy products are the 

products which do not exist in the online vendor database, e.g. "radioxxxxxxx". f or sure 

if dummy product is searched the result page will not display products. So. dummy 

products are employed to determine the failure template.

The second step is to determine a successful template. The learner performs several 
queries for popular products and matches the results with failure template. The learner 

records the generalized templates for the header and lailer of successful results pages.

Finally, the body containing the product description is determined. The algorithm 

assumes the HTML pages consist of only tags and text. The format of product description 
is modelled as a sequence of HTML tags and text strings. The algorithm assumes every 
product description starts with a new line b_\ using HTML lag (i.e. <p> <b> <li-- etc). 

The agent makes assumption that products displayed as query result on the search form 

are generated by the sample template in the server so they have similar appearance. In so 

doing the body could be divided into logical lines representing vertical-space delimited 

text. Then the algorithm compares the different abstract formats and logical lines to find 
the best match. When the product description format is identified the price is extracted by 
using hand coded web wrapper.

The learning phase use heuristics to find the appropriate search form. The learner 
determines the format of the result page. The resulting page for the query is assumed to 
be composed of header, a body and a lailer. The body contains all the desired 

information. The assumption is taken that the header and lailer are consistent across 

different pages.

In the learning phase, the specific site is analysed to get symbolic description of items in 

the site. The descriptions are used to extract data from the sites which can be used for 

price comparison in the second phase.
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2.2.2 Wrapper induction environment (WIEN) application

2.2.3 SoftMeal

2.2.4 Stalker
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"Stalker [20. 11] is a supervised learning algorithm lor inducing extraction rules. The 

training samples are supplied by the user, who has to select a few web sources and mark 
up the relevant data.

The technique used in WIEN, by taking consideration that only delimiters immediately 
followed by data items to be extracted works for onh well formed sites. The approach 

cannot handle the problem of missing or varying data items.

The induction algorithm takes a sample of web pages from a given resources to produce 

appropriate classes which will be used later for data extraction. It needs sufficient sample 
documents to reduce the probability of wrapper failure.

The WEIN algorithm assumes that web document conforms to HLRT organization, 
where H stands for head delimiter. R is a set of Right delimiters, and L is a set of left 
delimiters for the facts from the web documents and 'I' is a Tail that denotes end.

SoftMeal [12] is a system that learns to extract data from semi structured web sources by 
learning wrappers specified as non deterministic finite automata. It uses inductive general 

algorithm to induce contextual rules from training examples. The trained examples return 
an ordered list of the items to be extracted. The items arc separated by symbols which act 

as the separator between items.

WIEN [19] is a tool developed for assisting the construction of wrappers. Il is the one of 
the first tools used to automate wrapper production. WIEN employs learning induction 
for wrapper production. Wrappers produced using learning induction techniques can 

work for semi-structured data as well as structured documents.
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2.2.5 Rapier

well as structured text. Il lakes

2.3 Alerter Systems.
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People who surf the web are interested in websites .whose contents change dynamically. 

They need current and up-to-date contents which may be relevant to them. So repeatedly

a pairs of documents and filled templates indicating the information to be extracted. The 

pattern matching rules are used to extract the relevant Jala items. RAPIER needs human 

supervision to be able to extract data, the human feeds the system with text and tilled 

templates.

What is RSS: - RSS is the abbreviation lor Really Simple Syndication. It is the way of 

broadcasting news to vast numbers of people on the web. RSS is an XML based format 

which allows sharing of information on the web. The RSS technology provides the 

summary of news to the client and the link to the main body of the summary. If the client 

is interested to the summary then the decision is left to the client to decide to follow the 

link provided.

or changed on the web page, the alerter 

immediately notifies the client who has interest on it. The most popular technology 

which is used for web sharing and monitoring is known as RSS. The description of RSS 

is followed in this section.

Alerter systems |21| arc programs that check automatically the web pages and detect 

changes in thcii content. 1 he piogram- arc used to keep Hack of the element of interest to 

a client. When the items of intciest lotind

on a page. STALKER models 11’1 Ml web page as a lice structure. I he extraction uses a 

breadth first approach where all the nodes al similar levels arc extracted together. The 

algorithm can handle mis ing data items

The algorithm uses sequence of tokens to mark up the start of data items. I he landmarks 

can be words or HTML TAGS". A landmark is used to locate data items to be extracted

RAPIER 116. 1 I | is the Robust \ulomalcd production <>f Information rules I he sv >tem 

is used to extract information from semi structured text as
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2.4 Summary
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To some extent RSS is one of the better way for notification of new and changed content 
from the web pages. Il could be used for notification of the arrival of new products in a 
store, alerts changes of web content and notification of addition of new item to database 

store.

The alerter system which is provided by RSS may be limited to the amount of 

information which may be needed in the electronic commerce field. Normally the RSS 

contains headline, description and the universal resource locator (URL). In that case RSS 

will not tell the detailed description of items like price. The RSS feeds may contain 

unsatisfactory information, information may be too little. Another deficiency comes to 
the fore, when for example: the applications need to use data from RSS for shopping 

price comparison. Il will be impossible since the gathered information may not include 

price of items. Furthermore, the RSS feeds are controlled by the owner of the sites and 

some sites do not provide RSS feeds at all.

In this chapter we pinpoint three key areas: The first area is on the literature review on 
the information extraction, as the E commerce alerter system is concern to data extraction 

and dispatching the extracted data. Secondly we described the existing systems for data

The RSS as alerter system it works as follows, the webmaster maintains an RSS feed, or 

channel. The channel is RSS file which is normally saved on the server. The Client 
machine can regularly fetch the file to gel the most recent items. Because RSS is like 
XML document, we need a program to read the document. The program which is used to 

read RSS is called Aggregator. The Aggregators offer a number of functions such as 

integrating several related feeds into a single view and hiding those items which have 

been already seen.

looking on each website to sec if there is any new content can be very boring work. By 

using RSS. the client computers fetch the summary, updates, links, and headlines on 

behalf of the user from various web sites.
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extraction from the web pages .Finally the RSS technology as the way of broadcasting 
news and the limitations imposed on them.
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3. SYSTEM ANALYSIS AND REQUIREMENT

3.1 GENERAL TERMS

3.1.1 DataWarehouse
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A Data warehouse is a repository of collected data from different sources. The collected 

data in the warehousing can be used for different purposes. For example it can be used to 
answer different queries as well as monitoring updates from the original source. The web 

pages are considered as data source for the Data Warehouse. The architecture of Data 

Warehouse is shown in Figure I.

The project is divided into two parts. One focuses on the electronic alerter system and 

another part aims to undertake semi automatic wrapper generation. The approach adopted 

for the web data monitoring (alerter system) is data warehousing. The interested data 
items are fetched from the preferred web data source and then stored in a relational 

database. The program is triggered to extract data items after uniform intervals of lime. 
When information is required to be monitored, it will be easy to detect changes from the 

database rather than using web page directly. The technique used for data extraction in 

the first part of the project is hand coded wrapper since the web source selected for the 

implementation of the project uses java script to display its information. The second part 
of the project which is a semi automatic wrapper generation uses the tag Set Progression 
Grid (TpGrid) [4 | for page analysis.
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Figure 1: Data Warehouse Architecture

3.1.2 Information Extraction

3.1.3 Structured data
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presented in tabular form whereby a machine application can use that data. It is easy for 

the machine to use information which is presented in the tabular format rather then in a 
semi structured form. One of the techniques used to extract relevant information from the 

web sources is by the use of wrappers.

The aim of information extraction (IE) from web sources is to transform the semi 

structured documents into structured documents. Structured document is a document

Structured data is data which is normally stored in traditional databases and presented in 
tabular format or in the extensible mark language (XML) as data centric documents. The 
information presented in tabular format can be readily used by a machine application.
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3.1.4 Semi structured data

3.2 ELECTRONIC COMMERCE ALERTER SYSTEM

3.2.1 Functional requirements for electronic commerce alerter system
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Manipulation of information presented in a tabular format can be done through simple 

techniques like Structural Query Language (SQL).

1. The system should be able to extract data from web pages (www.eBay.com site) 

and store the meaningful data to a relational database (MySQL Database).

2. The system should provide search functionality from the local database (local 

cache)

3. The system should process web pages and send the extracted results to those who 

are interested to view that information in an organized fashion.

Electronic mail system is the core communication system which can be used for reporting 

changes in the web contents. For example, in auctions when an item reaches a certain 

level of price, an alert can be sent across the Internet to warn the person who is interested 

in it to see the changes. Another scenario could be envisioned if a Data warehouse is used 

to store the collected data from web pages, then the email system can be triggered to send 

a summary of changes that occurs from the monitored products after a specified period of 

time.

Semi structured data is the opposite of structured data, in the sense that it lacks regular 

structure. The information on the web pages is normally in semi structured format. Some 

of the information displayed on the page is generated by the same template from the 

server, so the appearance of the page looks similar.

The properties associated with the information displayed on a page are records with 

missing values, multiple values and nested items. When extracting information from the 

pages we need to address these properties in order to maintain the semantics of the 

extracted data items.

http://www.eBay.com
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3.2.2 Non -Functional requirements for Electronic Commerce alerter system
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4. The system should provide the web page monitoring functionality and report the 

changes which may appear.

5. The system should provide the automatic updating of Relational database by 

extracting new updates from the web pages. Il should provide scanning of w eb 

sites for changes in data by making a comparison to previous values stored in the 

database.

- -’’illllllllllllllllH,

1. Security requirement: The new client should be able to create a new account to 

use the system.

2. Operational requirements: The system should run on Tomcat server

3. Performance requirements: Database used should be able to hold large volume 

of data and provide efficient concurrent access.

4. External requirements: The system shall provide interlace that allows anx user 

to alter the data he/she wants to monitor.
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3.2.3 Use case Diagram
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Figure 2: Use case Diagram for electronic commerce alerter system.

Page 22/84 22 Henry George

Retrieve 
content from 

eBay site

Extract 
link

Genesjre 
mil

f Extract 
\ k. Description /

( Extract item 
k Number J

.Mot wet 
Djjj

Search
’ “T”’

Regnier 
User

A

Retiir’ ••
\ Web pas’c

Ret: ie'e 
content from 

local database

______
Wrapper ( j

( Add Clianse de 
\ lete user profile

1 System

A
\ \



CC401 Dissertation

3.3 SEMI AUTOMATIC WRAPPER GENERATION

3.3.1 Semi automatic wrapper page analysis

Definition of some terminology used:-
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HTML is an abbreviation of Hyper Text Mark-up Language. It is a language used to 
display information on the page. A sample HTML page is shown in figure 2.

The nature of web page source presents some problems such as the data not being of 
regular structure, structure changing dynamically, pages may include missing field value 

or attributes in the tabular presentation on the page etc. Also information on the page may 
not follow the sequence ordering like relational database tables. A field on the page table 
may contain more than one value, so when designing a wrapper these problems must be 
addressed. The semi automatic wrapper generation requires supervision of humans to 
extract meaningful data by putting some rules for wrapper to follow.

The wrapper accepts queries and extracts data items from web sources. I he basic task of 
wrapper is to fetch and extract relevant data items according to the query provided. For 
the wrapper to extract meaningful data, it needs a set of rules to follow to achieve the 
objectives of extracting correct data. In theory wrapper is supposed to be able to 
download HTML source pages, extract meaningful data and then store them in structured 
format.

The second part of the project is to generate a semi automatic wrapper for web data 
sources. A wrapper is considered as a key component for data extraction. The web 
wrapper can be defined as an application that is designed to extract meaningful 
information from web sources.
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<HTMLxHEAD> <TITLE>TITLE OF PAGE
</TITLEx/HEAD> <B0DY>THIS IS MY FIRST HOMEPAGE.
<P>THIS IS NEV PAGE
</Px/BODY x/HTML >

Figure 3: Simple HTML page

The document contains the following tagSlring:-

TagString 0: <HTML><HEAD><TITLE>

TagString 1: </TITLE></HEAD><BODY>

TagString 2: <P>

TagString 3: </P></BODY></HTML>

Page 24/84 24 Henry George

TagString. A tagString is a sequence of HTML lags that occur before the text siring, for 
example in figure 3. <HTML><HEAD>< IF1 LE> is a tagString.

TextString is a non white space character which is not enclosed in an angled bracket, 
example “THIS IS NEW PAGE" in figure 3.

According to Jerome Robinson (2004), the definitions for some sub-string on HTML 
document are stated below.

Tag is a command which tells the web browser how to display the HTML content. In 
figure 3. <P> is a tag which tell the browser to display text in new paragraph.

TagSet is a set of tag names with a count value for each name that occurs in the 
corresponding tagString. For example from figure 3. the whole document contains the 
following tag names “HTML. HEAD. TITLE. /TITLE. /HEAD. BODY. P. /P. /BODY. 
/HTML.”
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document are stated below.

Tag is a command which tells the web browser how to display the HTML content. In 
figure 3. <P> is a tag which tell the browser to display text in new paragraph.

TagSet is a set of tag names with a count value for each name that occurs in the 
corresponding tagString. For example from figure 3. the whole document contains the 
following tag names “HTML. HEAD. TITLE. /TITLE. /HEAD. BODY. P. /P. /BODY. 
/HTML."
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TagString is represented in TagSet format with count values as '

<1-HTML><1-HEAD><1-TITLE><>O-/TITLE. 0-/HEAD. 0- BODY. 0- P. 0-/P. 0-

/BODY. 0-/HTML’

TagSet TagString 0: can be represented in the vector format as

TagSelO: l.l.l.O.O.O.O.O.O.O.

Page analysis

Page 25/84 25 Henry George

The second step is to write the actual program which extracts data. The program uses the 

descriptor obtained from step one. 'Hie descriptor is the fingerprint which the program 

will use to locate the relevant data items.

For example the page can be analysed using raw html code. Looking for HTML lags in 

the whole document the approach treats an html document as an XML document. Since 

the html lags are not well formed like XML then this approach is difficult to use. Another 

approach is to use tag set progression Grid (TpGrip) representation of the web page. 

Analysis looks for the repetition pattern of sets of tagseis in the web page document. The 

approach is much simpler because it gives the fingerprint of the page representation.

In the production of semi automatic wrapper, we need to produce the program which will 

be used to analyse the page and gives the possible clusters present in the HTML 

document. The approach used to analyse web page source code is lag set progression grid 

representation of web page. The assumption taken is the HTML document is composed 

of tags and text items. Information in the web page is enclosed between lags. No Data is

Writing a web wrapper to extract data from web pages requires two steps. The first step is 

web page analysis. It's important because it produces a suitable web page descriptor 

which will be used by the extractor to locale and extract data in the html raw source. 

There are several ways whereby the source code of page can be analysed.
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4

54 161.168,175 182 18?.195

25

Figure 6: The appearance of Tag Set Progression Grid (TpGrid)

lagSet/lexlSiring pairs from 68 to 199

contain tagSets already used. The new tagSet after 199 is tagSet number 200. The

structure formed is called tagSet Progression Grid (TpGrid). The row cluster tagSet 61.

tagSet62. tagSet 63. tagSet64. tagSet 65. tagSet66. tagSet 67 shows the positions of seven

field result records in the web page. The extractor program can use the structure obtained
to extract data accurately.

Page 28/84 28 Henry George

The presentation of figure 4. is represented in the sequence of numbered (tagSet. 
textString) pairs which form the tagSet Progression Grid as shown in Figure 6.

205
206
207
208.209
210
211
212

0
1
2.4,6.8.10.202.204.214 216.218
3.5.7.9.11

30. tagSet201: 201.203
31 tagSet205'
32 tagSet206'
33 tagSet207-
34. tagSet208'
35. tagSet210
36 tag5et211
37 tagSet212'
38. tagSet213' 213
39. tagSet220. 220
40. tagSet221- 221

20 tagSet60: 60
21 tagSet61. 61.68,75.82.89.96 103 110.117.124 131.138 145.152 159.166.173.180 187 194
22 tagEe‘62. 62.69.76.83.90.97.104.111 118 125.132.139.146 153 160.167.174 181 199 195
23 cag5et63: 63.70.77.84.91.98.105.112.119.126 133.14G 14”
24. tagSet64: 64.71.78,85.92,99,106.113.120.127.134.141 148 155 162.169.176.183.190 197
25. tagSet65' 65.72.79,86.93,100.107.114.121.128.135.142,149.156.163.170.177.184.191.198
“ taqSet66 66.73.80.87.94.101.108,115.122.129.136.143.150.157.164.171.178.185.192.199
27. taqSetE7: 67.74.81.88.95.102.109.116.123.130.137.144.151.158.165.172.179.186.193
29 tagSet200. 200

TagSet 61 to TagSet 67 contains long rows, so

0 tagSet0
1 tagSet1.
2. tagSet2:
3 tagSet3: 

tagSetl2. 12
5 tagSetl3 13
6 tagSetl4' 14
7. tagSetlS: 15.16.17.18
8. tagSetl9' 19
9. tagSet20: 20

10 tagSet21. 21.22.23,24.25.26.27.28.29.30.31.32.33 34.35.36.37.38.39.40.43.44.45.46 47 48.49.50.51
11. tagSet41. 41
12. tagSet42' 42
13 tagSet52' 52
14 tagSet53. 53
15. tagSet54' 54
16 tagSetSS 55
17 tagSet56. 56.58.215.217.219
18 tagSet57: 57
19 tagSet59: 59
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embedded in the client script language such as Java script. In short we can say the HTML

document is modelled as tagSlring/le.xlString pairs in its hind source code.

study in the real world.For the fromanalysingcase we arc one page
“http://www.halfpricecompulerbooks.com” web page. The search was provided to the

site with key word database, the result was displayed by the browser as shown in figure 4.

IIJHt.: !>•>( Pl ll(Jf • llllllall nJ

Prnctlr.il WHi iMtnb.ixc Dnshpi

1-4 a awj

Bei|innlny I• IJJ».4JI;u\ v*

Dotoboiu |*ru<jrtitiiii|iinj with G«

DolobObU Atlminist rat ion: llm GtHnpIrlc Guuln tn pimi ti«.i;% ami Procutliirc*

Figure 4: Results of the query of the keyword database to

http://www.halfpricecomputcrbooks.com/.

In reference to figure 4, the whole document contains the following Tag name. HTML,

HEAD. LINK. TITLE. /TITLE. META. /HEAD. BODY, table, tr. id. a. img. /a, /td. div,

/tr, b, font, /font. /b. /div. FORM. INPUT. SELECT, option, /option, /select, /table, br,
/FORM, strike, /strike, p, ul. li. /li. /ul. center, /center, /body. /html.
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DIAZ uniYarsoI DaiaUou for os/uuu CurtificutiQii Guulu vurslon./.l
Author: i * r J • .!
iKl Pli«*it* *•»< ViM. •».! • .*.......... «

Author: ». • 
I iM Prii •*:

Rijihfimi PDA D«ithir V/iri*l»»ss «m<l Mn|>ih» ppyt;In|»£ifill
Author* .1.-I
list I’rii.u- i .•

l Jit Prii

U.ogimjlnu ASP XL I Dulabusus Using

You nave sc* arene a lor lilies iiiaicniny (kiiaoasa".
I here are 51 results sorted by pulilic.ition date:

• <>«■ title i| |tHf«

»BEST1srtmisj

I‘I?
Prvur«H»n»it«M
LimuiASHis 
f!rourwn»»»i>n<i Ihuvrv 
Writ Prv-l"LMivn| 
WWW ft

Mi isl | ><i| •• iL.i: i fsi di 
LtV{jiiirini«j liatdbij-.us with ^lyUOL

Harr tv OrJur 
f Util*' t Iiifw

Privacy I'ol'cr 
,U»A 

AO/Hrht 
AfllllAlv ''LVQTdm

Amvtlt

Jlltcmjliunjl I AO 
iLi'L! tfsuh

Af RtleiHH >
U.U»lt>M>* ►. »l«t<l«K 
£«rilfY-T MLILLUUiA
Ucr31bLJ.UVl»£

G«n*c>
Grnplilt , *iul!«■

ri«CH*lv»l| 
y— |w»o«4«w«.4

tv
Mao_L«jL' • m*-_ Lt • •

J*XU.U£i1U1U1U1>J 
PulI: .

http://www.halfpricecompulerbooks.com%25e2%2580%259d
rnctlr.il
http://www.halfpricecomputcrbooks.com/
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Figure 5: Distinct tagSet representation of figure 3 with count values of 42.
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The HTML document in figure 4 is represented in the format of vector counts of tagSets 

as shown in Figure 5.

tagSetO. 
tagSet1. 
tagSet2 
tagSet3 
tagSetl2' 
tagSet13: 
tagSetl4' 
tagSet15• 
tagSet19: 
tagSet20 
tagSet21: 
tagSet41. 
tagSet42; 
tagSet52. 
tagSet53: 
tagSet54■ 
tagSet55 
tagSet56: 
tagSet57: 
tagSetSS: 
tagSet60: 
tagSet61: 
tagSet62. 
tagSet63. 
tagSet64■ 
tagSet66

The number of text Strings in the document in figure 4 were counted and found to be 220. 

The number of tagSets found in figure 4 is 220. So there are 220 lagSet/TextString pairs. 

The tagsets in the document were analysed and the duplicates were removed. Then the 

number of distinct tagsets found was 40; this implies some of them were reused several 

times.

•= ■= V LI L‘\ n ’ ’ '\'

1 1,1.1.0.0.0,0,0.0.0,0.0.0.0 0.0.0.0.0,0 0,0.0,0.0.0.0.0.0.0.0,0.0,0,0.0.0.0.0.0.0 
0 0,1,0.1,4.1,1.1 2.3 2 3.1.2.2 1.1.1.0.0. 0.0.0.0.0.0,0.0,0,0.0.0,0.0.0.0.0.0,0.0.0 
0.0,0.0,0,0.0,0.0.0,0.0,0.1,0.0.0.0,0.0.0.0.0.0,0,0.0.0,0.0.0.0.0.0.0.0.0.0.0.0.0.0 
0,0,0,0.0,0,0.0.0 0,0.1.1.0,0,0 0.0,0.0.0.0.0.0.0.0.0.0.0,0,0.0.0.0,0.0.0,0,0,0,0.0 
0 0,0,0,0,0 0,0 0 1 1 0.0,1,1,1 1.1.1.1.1.1.1.0,0.0 0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0
0 0 0,0 0.0 0.0 0.0 0 0 0 0 0 0 0.0.0 0.0.0.0 1.0.0.0.0.0 0.0 0.0.0.0.0 0.0.0.0.0.0
0 0 0 0 0,0 0 0 0.0,0,0.0 0.0.0 0.0.0.0.0 0 0.0.1 1.0.0 0.0 0 0 0.0 0.0 0.0.0.0.0.0
0.0.0.0,0.0,0.0,0.0.0.0.0.0.0.0 9.0.0 0 0 0.0,0.0.1.1.0.0 0 0 0,0.0 0.0.9.0 0 0 0 0 
0 0.0.0,0,0.0.0,0.0.0 0.0.0.0 0.0.0 0.0.0 0.0.1.0,0.1,1.0.0.0.0.0.0.0.0.0.0.0.0.0.0 
0 0 0.0,0.0,0,0 3,4 4.1.1,0.2.0 2,1,1,1.1.1.0.0,0,0,0,0,1.1,1.0.0,0,0.0.0,0.0,0.0.0 
0 0 0 0,0 0 0,0,0.0.0.1.0.1.0.0.0.0,0.0.0.0.0.0,0.0.0.0.0.1.0.0.0.0.0.0.0.0.0.0,0.0 
0 0 0 0 0.0 0,0,0.0.0.1.0.1.0,0.0.0.0.0.1.0.0.0.0.0,0,0,0.2.0.0.0.0.0.0.0.0.0,0,0.0 
0 0 0,0.0.0.0 0 0.1,1.4.6.4.3.0.3.1.1.1.0.0.0,0.0.0.0,0.2.7.0.0.0.0.0,0 0.0.0.0.0.0 
0,0,0,0.0,0,0.0.0.0 10,0.1,1.0.0,0.0.1,1.0.0.0,0.0.0.0,0.1,0.0,0.0.0.0.0.0.0,0.0.0  
0,0.0,0,0.0,0,0.0.0.1.0.0.0,1.0.0.1.1.0.0.0,0.0,0,0,0,0,0.0,0.0.0.0.0,0.0,0.0.0.0.0 
0 0 0 0 0 0 0 0 0 0 0 0 0,0.0.0 0.0.1.1.1.0.0.0,0.0.0.0,0.1,0.0.0.0,0.0.0,0.0.0.0.0 
o'fl'o’0.0,0,0.0.0.0.0.0,0,0.0,0.0.0,1.0,0.0,0,0,0,0,0,0,0.1,0,0,0,0.0,0.0,0.0,0,0,0 
0 0 0 0 0 0 0 0 0 0 0,1.0 0 0.0.0.0.0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0,0,0,0.0.0.0 
OX0,0.0,0,0.0.0.0,0.0.0.1.0.0.0.0.0.0.1.0.0.0.0.0,0.0.0.0,0.0.0,0,0.0.0.0.0,0.0.0 
o' o' o' 0.0.0.0.0.0.0.0.1.0.1.0.0.0.1.1.1.1.0.0,0,0.0.0.0.0.3.0.0.0.0.0.0.0.0.0.0.0.0 
0 0 0 000000000 0.1.0.0 0,0.0,0.1.0.0,0.0.0.0,0,0.1,0.0.0.0,0.0.0.0.0.0.0.0 
o’o'o'o'o'o 0 0 0 0 0 0.0,0.0.0 0 1,0,0.0 0,0.0.0,0.0.0.0.1.0.0.0.0.0.0.0,0.0.0.0 0 
o'o o'o 0 0 0 0 0.0 0 0.1.0.0,0 0.0,0,0,0.0.0,0,0.0.0.0,0.0,0.1.0.0.0.0.0.0.0,0,0.0 
OX0,0.0.0.0,0,0,0.0.0.0.0,0,0.0,0,0.0,0.0.0,0,0,0.0,0.0.0.0.0,1.0,0,0.0,0.0.0,0.0  
0 0 0 0 0 0 0 0 0 0 0 0 1 0.0,0 0.0.0.0,0.0.0.0.0,0.0.0.0,0.0.0,0.0.0,0,0.0.0.0,0,0  
o'o'o'o'oio'o X 0.0.0.1.0.0,0.0.0.1.1.1,0.0.0.0,0,0.0,0,0.2,0.0.0.0.0.0.0.0.0.0.0.0  

tagSetl?9 0 0 0 0 0,0,0.0,0.0.0. 0,0.1.0.0,0,0,0. 0.1.0.0.0.0.0,0,0,0,2.0.0,0.0.0.0,0,0.0,0,0.0
tagSetl99 0 0 0 0 0 0 0 0 0.0.0 2.1.1.0.0X0.1.1.0 0.0.0.OXO.O.0.2.0X0X0 0X0.0.0X0
tagSet20r o'o 0 0 0 0 0.0.0,0.0.0 0.0.0.0 0.0.1.1.0.0.0.0.0.0.0.0.0.0 0 0.0.0.0.0 0.0.0,0,0.0
tagSet202- 000000 0.0,0.0.0 1.0.0.0.0.0,0,1.1.0 0.0.0.0.0.0.00.0.0 0.0.0 0.0.0 0.0.0.0 0 
tagSet204 0 0 0 0 0.0,0.O.O.0.1.1.1.1.1.0.3.0.0.1.0.3.0.0.0.0.0,0.0.0.0.0.0 1.0.0.0.0.0.0.0.3
tagSet205 0 0 0 0 0 0 0.0,0.0,1.0,0.0.1.0.0,2.2.0,0.0.0.0.0.0.0.0,0,0,0 0.0.0.1.0.0.0.0.0.0.0
tagSet206 o'o'o 0 0.0.0.0,0.0,0.0.0.0.0,0.0.1.1,1.0.0.0.0.0.0.0.0,0.0.0.0,0.0.0,1.0.0,0.0.0.0 
tagSet207- 0.0.0.0.0.0.0,0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0,1.0.0.0.0.0.1.1.0.0,0.0.0  
tagSet209- 0 0 0 0 0 0 0,0,0,0,0.1,1,1.0.0.0,1.1.2,2.0.0.0.0.0.0,0.0,2.0.0,0,0.0,0,1.1,1.0,0.0 
tagSet210- 0 0 0 0 0,0,0.0.0,0.0,0,0.0.0,0.0.0.0,0,0.0,0.0.0,0,0.0.0,1,0.0.0,0,0.0.0,0,0,0,0,0  
tagSet2ir O O O'0,0.0,0.0,0.0,0.1.1,0.0,0,0,0,0.0.0.0,0,0,0,0,0.0.0.2.0.0,0,0.0.0.0,0.0.0,0.0  
tagSet212 0 0 0 0,0.0.0.0.1.2,2,1.0.1.2,0,2.1.1,1.1.0.0.0.0.0,0.0,1.2,0.0.0,0.0.0.0.0.1.1,0.0  
tagSet219- 0 0 0 0 0,0 0,0,0.0.0.0.0.1,0,0.0.0,0,1.1,0,0,0.0.0,0,0,0,0,0.0,0.0.0.0.0,0.0,0,0.0 
tagSet220‘ 0 0 0 0.0,0,0,0.0 0,0,0,0.0.1.0 1,0.0.0.0.0.0.0.0.0,0.0.1.0,0.0.0.0.0.0.0.0.0.1.1,1
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3.3.2Tlie data extraction algorithm

Page 29/84 29 Henry George

From figure 6. we can generalize the structure of lag set progression grid (TpGrid) to be 

used to extract data from web sources. The generalized Characteristics of row cluster in 

the lag sei progression grid (TpGrid) are shown in Figure 7 and the explanation of the 
algorithm follows.

The tag set progression grid in Figure 6 provides the details for the extractor program to 

identify data. The extractor work as follows. Search for tagSel 60 and mark this as the 

start of the data. The tagSel 60 is immediately followed by the data. TagSel 200 is used 

by the extractor to mark the end of extraction. If the extractor finds TagSel 200. it will 
immediately cease the extraction of information. After the extractor marks the starling 

and slopping points, it continues to extract data items as long as the specified TagSels are 

found.

Figure 6 shows all text items visible in Figure 4. The items 61.62. 63. 64. 65. 66. 67 have 
used the same tagSel as 68. 69. 70. 71. 72. 73. 74. The appearance on the browser is 

similar. The appearance looks similar for the records starting from the first record which 

is the record with lagsets (61. 62. 63. 64. 65. 66 and 67) to the last record which use 
tagsets (194.195.196.197.198 and 199).

3.3.3 Generalized data extraction algorithm

The structure in figure 6 is a page descriptor which is used by the extractor to find and 

extract relevant data. The tagSel60 is marker for the start of records while tagSel 199 is 

the end of records. This is the end of page analysis for web source 

http://ww-w.halfpricecomputerbooks.com/.

http://ww-w.halfpricecomputerbooks.com/
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3.3.4 Functional requirements for semi automatic wrapper generation

1. The wrapper should accept HTML, source code as a source of information.

Page 30/84 30 Henry George

The way in which data items are discovered according to TpGrid [4] is by following the 
consecutive item numbers found in the TpGrid. The trail is formed by following the 
repeated vertical sequences of N items. After every N item the structure repeals which 
makes it cyclic. The presence of a repeated cycle is the confirmation that the data items 

displayed on the Brower have the same appearance. Hence the same tagString can be 

used for display. From figure 7. tagSet A immediately is followed by data item. The first 

field in the first record is found before TagSet B. The last Field in the first record is found 

at tagSet N-l. The reason why the first field is not at tagSet B as expected is because the 

first tagString occurs only once before the big cluster is formed. For the second record up 

to the last the first field in each record is found al tagSet N and the second field is at 

TagSet B and the last field is at tagSet N-l. As shown in Figure 7. the entry to the cluster 

is at tagSet A and the exit is at tag Set N.

2. The system should allow the user to define the schema and subsequently extract data 

according to the defined schema.

Figure 7: The characteristic structure of a result set row cluster in tag set progression grid 
(TpGrid).

I! 
II
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The diagram 8 shows the use case diagram lor semi automatic wrapper.

Wrapper

Define Schema

Figure 8: Use case For semi automatic wrapper.

3.4 Summary

Page 31/84 31 Henry George

3. The wrapper should allow the extracted data to be saved in the storage media in the 

XML format.

The chapter start by describing the terminologies used in the Held of data extraction from 
the web. Secondly the functional and non-funciional requirement for both alerter and 
semi automatic web wrapper systems are provided. Thirdly the sample HTML page was 
analysed using new model called lag set progression grid and illustrating the algorithm 
used for data extraction using the tag set progression grid.

< Provides HTML 
source code

-?<, • x

User



DissertationCC401

4. SYSTEM DESIGN

4.1 ALERTER SYSTEM

4.1.1 General components architecture

Mail S'eivei

Page 32/84 Henry George32

The rectangles represent the basic components of the system. The arrows represent the 
How of data between components. Dolled lines stand for some internal pan of a 
component.
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Figure 9: Alerter System components

1'he general services provided by each component are described.

4.1.2 Client interface component

4.1.3 Data store

The Data store component serves client interface, alerter and wrapper components.
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The Client interface component is the web based graphical interface. Functions provided 
by the component are:

It provides the facility to the user to register to the system. Il gives the user options to 

write the information they intend to monitor from the pages. Il provides a mechanism 

whereby the registered users are required to login so as to have access to the system. 
Another task for client interface is to provide the ability of the user to alter the previously 

saved queries.

As we can see the main task of the client interface component is to collect user's interests 

and deliver them to Data store. It provides the interface for searching data from the Data 

store.

The system has four components that are the client interface, local database (store), 
alerter and wrapper components.

General components arc the components which perform the basic operations of the 
system. The services provided bj each component arc integrated to make the system 

functions as intended.

The component is responsible for providing services to the end user. Il is responsible for 

collecting user inputs. The user inputs include search, registration, and taking the user 

queries. The input to the system is by keying on the keyboard.
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4.1.4 Wrapper component

Ihe
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Firstly, the local database accepts the inputs collected from the user interface and make 

them persistent. It answers queries asked by the client interface, that is to say when users 
are searching extracted data they get the results from the Data store.

Downloading pages from World Wide Web is resource consuming (lime and memory). 

In order to cope with this problem and avoid the slowing down of the system and 

preventing memory problems, the downloader is scheduled to download pages twice a 

day. Il means the downloader is designed to download pages after every twelve hours.

Secondly, the Data store serves the alerter component. Alerter component regularly visit 

the local database for updates.

Thirdly, the data extracted from the web is stored in the Data store. Extractor takes the 

saved queries from local database, and then downloads web pages from World Wide Web 

(www.ebav.coin). The extracted data is stored in the local database. In short, the local 

database act as a data warehouse for extracted web data.

The Extractor is responsible for finding relevant data from the downloaded pages. 

Extractor makes a comparison between already extracted data from local database and 

that extracted by the downloader. If new data is found then the extractor sends the new 

data to local database.

The wrapper component is composed of fetcher. downloader and extractor 
subcomponents. Fetcher is responsible for requesting user queries from local database. 

All queries for all users arc taken one by one. The downloader accepts the queries from 

fetcher and then downloads pages from World Wide Web (www.ebav.com). 

downloader sends the downloaded page to Extractor component where the actual 

extraction is done.

http://www.ebav.coin
http://www.ebav.com
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4.1.5 Alerter component

4.1.6 Web Extractor

Analysis of EBay web sources
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rhe alerter component is responsible for sending notification to the user. The alerter 

sends the notillcation in the form of text. The alerter is responsible for finding new data 

extracted from the pages. Alerter fetches changes from the local database component. 
The alerter component can summarize all changes requested by a particular user and 
sends the result to mail server. Every hour alerter is scheduled to fetch updates from the 
local database. But it’s not necessary that every hour the changes found in the local 
database are notified to the user. In the client interface, users are requested to specify the 

time which is appropriate for them to receive notifications.

It is easy to write a program to query a web page from a web server. It is easy because 

the web page is machine readable meaning that the page is a siring of text characters. The 

difficulties are to recognize which piece of text siring represents the data items. Sub­

strings within the html document represent data, but these sub-strings are embedded in 

the scripts or html codes.

EBay pages are analysed by looking for sub-strings which represent the items. The sub­

strings are marked as landmarks for the extractor program. The extractor uses the 

landmarks to find the data from the EBay pages.

Originally my project proposed the use of tag set progression (TpGrid) for page analysis 

on EBay pages, but it later appeared that EBay result pages now use java script to display

For the user to receive notifications they must be registered. The system sends mail user 

to ask if they are ready to accept notifications from the system. For the users to receive to 

notifications they must accept by clicking on the universal resource locator (I’RI.) and 

then logging in to the system.
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However, the item number (5783642519) at the end should be replaced as required.

4. Repeal steps I and 3 to extract data from all records on the results page.

(i) http://search.ebay.co.uk/
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Therefore data extraction from the current EBay results pages will use a sequence of 
LANDMARKS that are sub-strings, as follows:-

the set of results: therefore the lag set approach is irrelevant: since the data is not closed 
in html but rather the data is enclosed in java script code.

2. Remove Post amble: The data section ends before the sub-string 'get Results ('. so 
extract the text between the first "dSl ("sub-string and the first "getResults (' sub-string, 
before going on to step 3. to extract data from the records in this data section.

5. To obtain the next page of results, or any quer\ results page, use the URL produced b> 

concatenating the following five strings:

1. Remove Preamble: Ignore all text until the sub-string "dSI (' is found. I his precedes 

the first data record. Each record starts with this sub-string.

With these two fields stored in a database we can retrieve the item's web page from EBay 
by using the URL: http://cni.ebav.co.uk/ws/cBavlSAPI.dl  I? Viewltcm&item 5783642519

3. Each record contains a number of fields, but the interested items we want to extract 

from eBay are ITEM NUMBER, the item DESCRIPTION, the item PRICE and TIME 

LEFT. For each record we find them as follows:

Advance in the text to the next comma character. Do this fourteen (14) times, to ignore 

the first 14 data fields in the record. Text in the next comma is the ITEM NUMBER, so 
store it. Then text in the next comma is the ITEM DESCRIPTION string inside inverted 

commas (double quote chars).

http://search.ebay.co.uk/
http://cni.ebav.co.uk/ws/cBavlSAPI.dl_I?_Viewltcm&item_578


DissertationCC401

SEARCH WORDS with hyphens between them... e.g. Tanzania -Kilimanjaro(ii)

(iii) _W0QQfromZR40QQIrtsZ

P*50 where P is the page number required. 1.2. 3. 4. ete.(iv)

QQfsooZ 1 QQfsopZ 1 QQsojsZ 1(v)

Observing the next page:

query.

4.1.7 Java extractor

I. Substring For description and item Number
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For example, the URL:http://search.ebay.co.uk/tanzania-
kilimanjaro W0QQffomZR40QQfrtsZ0QQfsooZI QQfsopZIQQsojsZI w ill qucr\ eBay 

for the First page of results when searching for "Tanzania Kilimanjaro".

Any results page that has a next page of results will contain the sub-string *Ne.xt</a>' If 
we don't find this sub-string in a results page then that page is the last for the current

The interesting thing we find when we use a java program to query EBay is that the result 

page source code format is different from the source code we get for queries to a web 

browser window'. So the extractor written by examining the source from the browser 

won't work.

The format of the page produced in response to java program from web server produces 

different format from the one produced by web browser window'. So the algorithm given 

above needs modification. Remove preamble and post amble as per above algorithm. 

The following substring will be used as a LANDMARK for the extractor program.

In order to extract the data records, w'e write a java program to fetch the webpage from 

the EBay query universal resource locator (URL). The EBay web server responds by 

producing a third web page formal in response to a java program.

URL:http://search.ebay.co.uk/tanzania-
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<td class="ebcTtl">

2. Substring for Price

<td class="ebcPr">

3. Substring for number of binds.

<ld class="ebcBid">

4. Substring for time left.

<td class="ebcTim">

5. substring for url

The Client interface component
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The client interface component provides the users access to the application. It provides 

to user the following functions. Search interface where the user can provide the query to 

the database. The system executes the query and displays the result to the user.

Gives the user a form where he/she can register to the application. After registration the 

user gets the form to specify the number of queries that he /she want to monitor on EBay 

web site. The interface gives the client the option to change their queries.

For example, for extracting price, mark the end of the substring "<td class="ebcPr">. 
Find the position of the ‘>’ character. This is the start of price, then advance to the next 

position where the characters '</' are encountered. Finally extract the string which is 

between these positions. Repeat similar operation for the rest of fields (description. URL. 

time left and item number). These sub-strings will be used as LANDMARKS for the 

extraction of meaningful data.

ebcTtlV'xa href="
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The details for the component are given in chapter 6

The Alerter component

The details for the component are given in chapter 6

4.1.8 Persistence storage (MySQL)

The system is designed to use three tables. User. userProfile and webData.

Figure 10: Database Schema.

Descriptions of tables used in the application.
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I

The component is responsible for checking updates from the database and mail 
management. The module constantly checks the updates every hour.
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Email is used to identify the user, while description stores the user's queries.
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WebData table: The table contains the data extracted from EBay site according to queries 
which are stored in the user profile table. The table is updated regularly. Every day the 

information is extracted from EBay pages. The table has five fields (itemNo. 

productURL. description, price and time left.). The price and time left are expected to 

change, so when the extractor get the information from web pages it is looking for the 

updates in these fields.

User Profile table: The Table stores the items of the user's interests, which he/she want to 

search on EBay site. All of the keywords and phrases the user wants to extract are stored 
in the table. The table contains two Helds, which are email and description.

User table: The table store the user details, it has nine fields. (Email, pwd. fname. Iname. 
username. frequencyNotification. timeofNotification. active). The table is used to store 
the user registration details. The user account is not active until the user replies by 
activating the mail by login when he/she receives mail from the system. The system 
requests the user to activate their accounts.

SavedQueries table: The table stores the items already notified to user. The table has 

three fields' itemNo. email, and price. The records stored in this table are used to 

compare with those from webDala table. Since the data from wcbDala table is updated 

regularly, it is easy to find the difference between the information stored. When the user 
is notified the table is also updated.
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4.2 SEMI AUTOMATIC WRAPPER

ANALYZER
USER INTERFACE

EXTRACTOR

Define Schema

Figure 11: General Components for semi automatic wrapper.

4.2.1 User interface component
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task performed by the component is to allow the user to define the Schema for the 

Extractor to use. The user is required to choose the cluster number as well as to defining 

the elements names (Fields); the extractor uses the defined field to label the data 
columns.

The component is for providing the services to the end user. It is responsible for taking 

HTML source from the user and sends the HTML, source to the ANALYZER. Another

The system has three components that are the user interface. Analyser and Extractor. 

General description for each component is described here; note the arrows show the flow 

of data from one component to another.

va rr. 
STORE

j HTMLSOUICE |
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4.2.2 Analyser Component:

4.2.3 Extractor component

Figure 12: TagSet Progression Grid.
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The TpGrid is decomposed into array of text String values, each tagSet makes one array, 

and for example in Figure 12 will have seven arrays. Each TagSet makes its own array as 

shown in figure 13.

20.
21
22.
23
24.
25
25.
27.
23.

60
61,68,75.82,89,96,103.110.117.124,131,138,145.152,159.166.173.180,187.194
62,69.76.83,90.97.104.111,118,125.132,139.146,153.160.167,174,181.188.195
63,70,77,84.91,98.105.112.119,126.133,140,147,154,161.168,175.182,189,196
64,71,78,85,92.99,106,113.120,127.134,141.148,155,162,169,176,183,190,197
65,72 79,86,93,100,107,114,121,128,135,142,149,156,163,170,177.184.191.198
66,73,80,87.94.101,108.115,122,129.136,143,150.157.164,171.178.185,192.199
67,74.81,88,95,102,109,116,123,130,137,144.151.158,165.172.179,186.193

The analyser component is the important part of the wrapper, because it analyses the raw 
HTML source and produces all possible clusters in the document. The process of 
performing analysis has been explained in detail in the system analysis and the 
component follows a similar procedure. It produces the tagSet Progression grid in the 
form of two dimensional arrays ofcluster numbers and TextString Number and sends the 

results of analysis to Extractor.

tagSet60. 
tagbct61. 
tagSet62 
tagSet63 
tagSet64 
tagSet65: 
tagSet66: 
tagSet67: 
tagSet200: 200

The arrays are used by the extractor to follow the textString. when the user defines the 

schema. For example the user can define TagSet 61 to take the logical name Title.

The Extractor component receives the analysed data from Analyser and extracts data 

according to the schema provided by the User interface component. In general the 

extractor is supposed to follow the fingerprint (TpGrid) produced by the analyser but the 

user may want to select few records from the fingerprint provided by the TpGrid. The 
algorithm used by the extractor to extract selected fields is explained here. First assume 

we have the TpGrid produced by the analyser as shown in figure 12



CC401 Dissertation

Page 43/84 43 Henry George

The Schema generated is in the format of XML file. The file which will be generated 

corresponding to the schema given above and the arrays in figure 13 is shown in figure 
14:

TagSet 62 to take logical name Description and finally define TagSel 63 to lake name 
Price. The extractor takes these logical names with corresponding Tag set number and 
starts extracting values from the arrays in figure 13. The algorithm takes the first element 
for each array to generate the first record, and then moves to the second element for each 
array again to generate the second record. The extractor will keep on moving across all 
arrays until it reaches the last record.
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Figure 13: Decomposed arrays from Tag set Progression Grid (TpGrid).
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0
1
2
3

0
1
2
3

0
1
2
3

0
1
2
3

0
1
2
3

0
1
2
3

array 5 
textString651 
textString652 
textString653 
textString654

array 6
textString661
textString662 
textString663 
textString664

0 
1
2 
3

array 7 
textString671 
textString672 
textString673 
textString674

array 2 
textString621 
textString622 
textString623 
textString624
array 3 
textString631 
textString632 
textString633 
textString634

array 4 
textString641 
textString642 
textString643 
textString644

array 1 
textString611 
textString612 
textString613 
textString614
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Figure 14: XML document generated from the arrays of [TagSet, TextStringj pair

4.3 Technology

The technologies used to implement both alerter system and semi automatic wrapper are:

4.3.1 Java

45Page 45/84 Henry George

<webData><web>
<TITLE>textString611</TITLE>
<DESCRIPTIONS textString621</DESCRIPTION
<PRICE>textString631</PRICE>
</web><web>
<TITLE>textString612</TITLE>
DESCRIPTIONtextString622</DESCRIPTI0N
<PRICE>textString632</PRICE> 
</web>

<web>
<TITLE>textString613</TITLE>
<DESCRIPTI0NtextString62 3</DESCRIPTION
<PRICE>textString633</PRICE> 
</web> 

<web>
<TITLE>
DESCRIPTION
<PRICE>.....

</web>
</webData>

</TITLE> 
</DESCRIPTION> 

...</PRICE>

The Java language is a general purpose object oriented language which is highly portable. 

This means that an application written in java can run on different operating system 

platforms. Other powerful features of the language include: being strong!} typed, has no 

pointers, no global variables, no global methods, efficient garbage collector etc. These 

characteristics make java a relatively secure language. The java language supports the 

development of large applications as well as small applications called applets. Applets 

are embedded into HTML pages.
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4.3.2 LiveConnect

( I / JavaScript ProgramAPPLET

APPLET

Figure 15: LiveConnect enables communication between applet and java Scripts

program.

4.3.3 MySQL
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MySQL has several useful features. Some of them are described here. The first 
remarkable feature is that MySQL database is designed with a portability capability. The 

portability is achieved by the use of three tools, which are GNU automaker (1.4). 

Autoconf (version 2.52) and libtool. The second feature is security; all password traffic is 

encrypted when connecting to a server. Finally. MySQL handles large data volume with 

highly concurrent access support.

The reason why it was needed to use Live Connect was that I wanted to use Java and 

JavaScript in conjunction so as to benefit from the best features of both.

LiveConnect is the mechanism provided by Netscape to enable JavaScript to 
communicate with java classes. The mechanism allows JavaScript to use public variables, 
methods and properties from java class. With the use of live Connect: JavaScript program 

can communicate with applets by both reading and writing public fields and methods of 

the applet.
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4.3.4 JSP

4.4 Summary
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Java server pages (JSP) is one of the leading technologies for developing dynamic web 

pages. JSP allow java class to be called in the jsp file. Also it uses the principle of "write 
once, run any where" that is to say that JSP pages are platform independent.

The semi automatic wrapper requires Java. JavaScript enabled browsers and Java run 
time Environment installed on the system. The alerter system needs web Server which 

supports java server pages (like Tomcat). MySQL database engine, mail server and Java 

run time Environment.

In this chapter we covered the design of both alerter and semi automatic web wrapper. 

The components involved in the architecture of the system were described. The 

algorithm used by the alerter as well as that used by the semi automatic wrapper to filter 

the extracted data were described. Finally the chapter discuss the technology used to 

implement the system.
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5. IMPLEMENTATION

5.1 ALERTER SYSTEM

5.1.1 Wrapper

OnlineExtractor class
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The purpose of the class is to fetch, download, and extract meaningful data from the raw 
html source pages. The attributes in OnlineExtractor class are:-

The wrapper component is responsible for fetching pages, downloading pages, extracting 

the useful data and saving them in the relational database. The wrapper component uses 

two classes called OnlineExtractor and AccessConnect. The OnlineExtractor is the class 

which is responsible for fetching, downloading and extracting data from pages. 

AccessConnect is responsible for database access (Connecting, adding, updating and 

closing). The relationship which exists between OnlineExtractror and AccessConnect is 

delegation. The OnlineExtractror delegates the database operations to AccessConnect. 

The methods which are delegated to AcessConnect are setConnection (). closeConnection 

() and saving Data to database.

It is obvious that web pages may change in structure, data or both. So. for the ALERTER, 

part of the project, the project assumes that the page structure is not changing and that 
only the data is changing. In the second part of the project which is semi automatic web 
wrapper production, changes in page structure are easily identified by the use of lag Set 
Progression Grid (tpGrid) [4] techniques. The numbers ofclusters present in the Iff ML 

source code is identified before the data extraction is performed. This prevents the 

program from crashing as it becomes aware of the change in page structure and extracts 

data accordingly.

The data types and operations which are involved in the wrapper component are 

discussed.
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ItemPrice : - it is of type Siring; it holds the price of the product extracted.

The operations present in the OnlineExtractor class are as described here under: -
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checkingRepeation ()The method is used to remove redundant data from the collection 

and return collection without duplicates. It removes redundancy by making 

comparison between items Number of the downloaded products. The item 

number is unique for each product.

webData: - It is a collection of type Set. the variable hold Objects extracted from the web 

pages. The Objects in the webData are of type OnlineExtractor.

Product Ur!: - it is of type Siring; it holds the Universal Resource Locator pointing to the 
product extracted from the page.

IteniNo: - It is of the type String; it is used to identify the product Number for the 
extracted data.

TimeLeft: - it is of type Siring, it holds the remaining time for the auction to end for a 

particular product.

getConlents () The method gets contents of the page by taking universal resource 

locator (URL) as input and return collection of Objects of the Set type. The 

Objects in the set are of type OnlineExtractor.

description: - it is of type Siring; Il holds the description of the product extracted from the 
web pages.

checkingNextPage () The operation takes URL as input and return Boolean value. The 

methods used to check if there is a next page to download.
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1'he AccessConnect class has the following operations.

setConnection ():- It is used to make connection to the database.

closeConnection ():- It is used to close connection io the database.
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display (String queries):- The method returns Collection of Objects from the database.

The OnlineExtractor and AccessConnect classes are shown in figure 16.

savingData (Collection data):- The method takes collection as input and returns Boolean 

value. It is used to save data to the database. When the Extraction is complete 

the OnlineExtractor delegates the saving operation to AccessConnect to save 

extracted data to relational database.

updateExtractedData (Collection data):- The input is a Collection and the return type is a 

Collection of new Objects which were not updated.

Run ():- it is responsible for. Scheduling the time for extraction and monitoring for any 
changes in the database. The thread is running after every twelve hours to 
download contents from EBay site.
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AccessConnect
^Connection conn=milOnlineExtractor

«

Figure 16: Class Diagram for Online Extractor and Access Connect.

5.1.2 Alerter component
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nes Shing min Shing maxi Set 
+boolean isReadytShing email Shing desuiphoni boolean 
+deleteUseiData(Shmg email) void 
TUpdateUseipiofileiShmg email Shing fi eq Shing time) void 
+isUseiExistiShuig email Stung pwd i boolean

The alerter component uses three classes; these classes are MailManager, AccessConnect 

and OnlineExtractor. The MailManager is the class which is responsible for mail 

composition and notification while AccessConnect is used for database operations like 

make connection and close connection.

+void setConiiectioni I nwl
+void closeConnectioiill void
+8 avingDatal Collection data] ■oid
+Collection updateExtractedDataiCollection data) Set
TdisplayiStung queries I Set
TdbplayCuneiicyiShing queues Shing uinauyi Set 
+displayCuiiencyiStiuig queues Shing cuncmy Shing [ill Set 
hlisplayCuiieiKyKIinKIaxiShing queues Shing cunency Shing nun 
Stuns max).Set
+displayAHCun encytStnng quei:

-itemNo String
-descnption String
-itempnee String
-timeLefr Stnng
■pageNumber Stnng
•wbDita Set

+Set getContent$(Stnng aUrlj.Set 
+CheckingNextPage(Stnng aUrl):boolean 
+C ejection checkRepeauo n(C ollecbon colweb)

_________________________

The alerter component is responsible for monitoring the updates from the database and 

for issuing notifications. The alerter component is scheduled to hit database after every 

hour to see if there is any update in the items being monitored by particular users. The 

scheduling operation is done by the OnlineExtractor through method run () as a 

delegation operation.
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The methods used by MailManager and AccessConnccl are described below.

MailManager

mailSender () :-The method is responsible for actual action of sending mails.
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dailyusers ():- The method returns a set of all active users who have requested alerts of 
products from EBay auction site. The method returns all users, who have requested 
notification within a range of one hour of the current time and the keywords saved for 
monitoring. The method uses system time to compare with the lime user specifies to 
receive alerts.

mailComposer (String email. Collection col) The method lakes email address and a set 

of data for a particular user and returns a String as a mail text. The collection contains all 

the keywords/items for a specific user.

mail Organizer () The function which is performed by the method is to make sure the 
operations are done in a sequential order, starling from checking the existence of 

requester, then the composition of mail for specific requester and finally the dispatching 

of the composed mail. The OnlineExtractor delegate mail Operations to MailManager 
through mailOrganizer method. The MailManager. AccessConnect and OnlineExtractor 

classes are shown in figure 17.
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MailManager
=(?oiuie<rion 101111 = mil

OnlineExtrac
tor

+voi(lninii void

Figure 17: MailManager. AccessConnect and OnlineExtractor classless.

5.1.3 The Client interface component
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AccessConnect 
------------------------- 1

The component is responsible for the interaction between user and the application. The 

component uses the web browser as a graphical interface. The user is supposed to type 

the universal resource locator (URL) for the application. It will display the front page for 

the application with a number of options for the user to use. Figure 18 shows a view of 
the front page for the application window.

The MailManager class delegate the database operations to AccessConnect class and 

scheduling time to check updates from the site to OnlineExtractor class.

+voidsetConiicdionn void 
+votd (loseConiiedioiu i void

-HOST Stnng
■pwd Stnng
■EMAIL-SUBJECT. Stnng
- emailFromAddress Stnng.
■pwd Stnng
-users Set
- dailyUsers Set
-emai Stnng
- descnptivn. Stnng
- productUrl Stnng
-Pace Stnng
- timeLeft Stnng
-itemNo Stnng
- mailProducts Set
- conn Connection
- emailList Array
-urf Stnng
■hnailSender(Stnng receivers! ] Stnng subject Stnng message Stnng from) void
•hisersQ Set
-Tdailyusers():Sei
+mail Composer(Stnng email Collection col):Stnng
hipdateLastPncentring email Collection products) void
+setNextDate(Stnng email), void
-rmailOrgarazerQ .void 

/

. <-Delegate=’>
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Figure 18: Front page window

The options provided are discussed here under.

1. Search option.

The search option is provided by the link button as shown in figure 18. When the search

link is clicked the application display a screen as shown in figure 19. The screen provides

text fields and one combo box for searching.

£-.k niv
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Figure 19: Search window.
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For example when search is performed by using keyword ’java' and the currency is

results as seen in figure 20.

I -COMMFRl I \! I Uli R I < >R WEB IXTORMA IIOX < il >f S
"li- i.- Web f cir.uior

Searching fur po :

Item dC'Cnpiiiiii l-riec

WRQX Advanced Java SOAP Programming Book NEW $ 18 99 fid Uh 2 lm

Java In A Nutshell 8th Edition by David Flanagan (20051 S 5d 1711 29m19.99

2d 0-lh 22m$ 19.99

S <<l 22h ‘MilI ft 90

Java Bug Patterns Diagnosing Debugging Solutions Book $ 5d Ifth 17m16.99

Java Teach Yourself 21 Days Applications Applets Book $ 18.99 2d llhOtlm

Figure 20: Search results.

2. The monitoring option requires a user to be registered. The process of registration

displayed as shown in figure 21.
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starts as follows: The ‘Monitor products' link is provided as shown in figure 18. The user 

has to click the monitor products button upon which the screen for registration will be

Ebay
• *e<ir»l
• XEm.b"i 
product*

I mk Io 
I. bay

Amin Runs Away Adele ( haieau De l.eeuw 1958 Book 
Java
Beginning C'rvptottraphv with Java Hv David Hook 
NEWMINI

Link to 
Eb.iv
Link to 
Fbav
I ink to 
run
1 ink to 
fbm.
link io
Ebay
I mk to 
fbav

fin.*
Left

chosen as US dollars and the price between 15 and 20. the application shows a screen
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F-COM.MFRCI \1 I It IIR FOR WFB INKWMMK'X < !i \XGFS

F. .Mail'

I m*i Xante-

Confirm PasswordPassword

i 1 XBthu User

Figure 21: Login and registration screen.

For registration, the user has to provide the details required as shown in figure 21. The

Save button is available for the user to save the details, as the button is clicked, the

window will open where he/she can write a number of queries for the system to monitor.

On clicking on save button the monitoring screen is shown as in Figure 22.

Henry George56Page 56/84
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_)•
E-COMMERC F UFRIER FOR WEB INFORMATION CHANGES

Ho.r.e Web Fxti.Kr.ii

Figure 22: Monitoring Screen.

Page 57/84 57 Henry George

For the user to make changes on their request/data they want to monitor, they need to 
Login by clicking on the Existing User link. The link directs the user to the login Screen. 

The existing user link is shown in figure 21. When the existing user Link is clicked the 

login page will be shown as in figure 23.

The monitoring screen provides text Field area where the number of queries can be 

written or changed. After writing queries for monitoring the user is supposed to click 
update and then logout. The text Fields will increment automatically as the number of 

queries increases. The user will not receive any notification messages until he/she accepts 

to receive them. When the user is registered for the first lime the mail is generated to ask 

for the permission to send notification messages from the application. The user is 

supposed to click on the link provided and then to login for the confirmation to receive 

notifications.

Ebay

• Moina : 
uruJut*.»

NutilV Weekly Al' ■

Notify Daily Al ’

, II[~C.1V I

—;^7|
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.j ■

Kb.x

login

I mil

I J

Loqn

Figure 23: Login

5.2 SEMI AUTOMATIC WRAPPER GENERATION
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The page displays a screen with two text fields. For the user to log into the system, the 

email address and password are required. The successful login will display a list of 

previously saved queries as shown in figure 5. The queries may be altered or removed.

The Semi automatic wrapper is responsible for analysing HTML source code. Defining 

the schema of the extracted data and producing structured data in the format of XML. 

The component needs human involvement in the process of defining schema. The 

component has three subparts: the user interface. TpGridApplet class and TestApplet 

class. The function performed by user interface is to receive HTML source code and to 

define data schema. The TestApplet receives HTML source and analyzes it. the 

TpGridApplet receives the outcome of analysis from TestApplet and extracts data 

according to the schema defined in the user interface. The class diagram for the classes 

used is shown in figure 24.

r.-(.OMMI l« I All KI I I’. I OH -Al HIM MIMA I.ANGI s
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TpGridApplet
Test Applet

Figure 24: Class Diagram for TpGridApplet and TestApplet.

5.2.1 TpGridApplet class
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i
I 

snipp et(S tnng I: Sti uig 
textShingLengthl k Sti mg 
showTagSehi esultsTexn Sti in*

In general, the class TestApplet is used to analyse HTML source. Il produces the lagSet 

progression grid. The TpGridApplet uses the fingerprint of the analyzed results from 

TestApplet to operate.

The main purpose of the class is to extract data from HTML source code with the help of 

human involvement. The Class receives cluster number and data schema from a person as 

well as TpGrid map from TestApplet. The implementation of the algorithm used to pick 

data items from the lag set progression grid produced by TestApplet is implemented in 

the method called collectSchema.

+tagSetTrailTable int[][]
- dataContent:Stnng
+collectSchema(String columTag int real Cluster) String!]
+ findMm(mt tagNo mt c) int
+ displ ayXML(Stnng fil eContent) String
+save() void
+c re ate I'ocum entQ: v oi d
+void showtrailArray():void
+buildTrailAiTay(int row int col mt value):void
+createTrailAnayrint rowCount) void
+checkFacts(Strmg message) void
+ showTypGnds(Stnng message, voi :1

Let’s discuss one particular method called collectSchema. It is the method which 

implements the algorithm discussed in chapter five for TpGrid decomposition. The 

method takes TagSet Number and cluster number, and then it fetches all text Siring 

belonging to a given TagSel number in a specified cluster number. The source code for
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method is shown in figure 25; the method collectSchema is used to filter data according
to the user specification, meaning that a record in the web page may have many fields.
but the user may require only lew on them or all of the fields.

false.' (

Figure 25: collectSchema method used to collect data from the TpGrid.
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} catch (’Exception e { 
generalResults append; r:•

1return colunG;

}} else { 
isEndofDoc = true.

}if (realClusterFound •• false) {
generalResults.append; !'-■ record found

} else {
realClusterFound - true.

>++

} else {
The Icop cent ir.'ie to extract data tir.’. 
the second record ;p tn the last in rhe c’.ustc: 

vatcout++;
dataModify = textStnng[ i 1;
colunG!vatcout] - dataModify.
realClusterFound = true;

public String:] collectSchena;String colunTag. int realCluster) { 
String colunG! ] • ne« String!10000]; 
isEndofDoc = false, vatcout = 0. realClusterFound 5 false. 
String dataModify = . int tagStringNo = 0.
boolean first • false, int tnpCluster. 
first ■ false; 
int 1=0. 
vhile (i < textString.length isEndofDoc == 

if (i < tagSetTrailTable length) { 
tnpCluster = tagSetTrailTable!i][1]. 
tagStringNo ■ tagSetTrailTable!i]]0]. 
Integer itTagNo = ne“ IntegeritagStringNo;; 
try { 

if '.realCluster = = 
if (first

Mc’hod •rr--?v..,cs TagS-ot nunhrr in.' :i
It :•;» al! text String tir j ;• ::i'. tagSet siunoej - it.
it re’ : ns >rray of textstxing to: upet-itic Tagiet Nui.be: in giver, cluster

tnpCluster && colunTag equalslgnoreCasefitTagNo tcString '. 
== false) {

int tnpMin = findMin'tagStringNo. tnpCluster>.
mt tnpMax = findNax tagStringNo. tnpCluster :
if tnpMax == tagStringNo ■

• Th"
dataHodify = textString tnpMin - 1
vatcout=0.
colunG;vatcout] = dataModify,
vatcout++;
dataModify = textString!tagStringNo].
colunG!vatcout] = dataModify;
first = true.

) else {
vatcout=0:
dataModify = textString!tagStringNo];
colunG!vatcout] = dataModify;
first = true;

}realClusterFound = true.
first = true.
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5.2.2 User interface
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After method collectSchema is executed, we will have a one array of text Siring for each 
tagSet number in a given cluster. The arrays will be used to generate schema according to 
the user specifications. The algorithm of making schema will start as follows: start with 
the first array, take the first element and put it into XML file as the first field, move to the 
next array, take the first value again and put it in the XML document as the second Held. 

Similarly by accessing the first elements of all of the remaining arrays and inserting them 

into the XML file will give us the first record. A similar procedure would be followed for 

the rest of the records, whereby the second elements of all the arrays will be picked for 
the constitution of the second record, the third element for the third record and so on. The 
generated XML document will look like figure 24.

The user interface is a browser based graphical interface with a number of text area 

boxes, command buttons and text Helds for user to communicate with the wrapper. 

Figure 26 shows a view' of the wrapper.
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SEMI AUTOMATIC WEB WRAPPER

Ritulti

Met:

Enttr TigStt No.fi.e 78 12)Enter Cluster No.

Check if Tag Set is used T . iceDefine XML schema &&

H pf.'K '.f ls*3 . I c

PUT HTML JQWCE CvDE

-J 
. j

Lu-lCe'a |

1 | «»t<d

Figurer 26: Semi automatic wrapper

The HTML source code is required in the text area “PUT HTML CODE", then click load
Data to send the html source to TestApplet. TestApplet returns the number of clusters

associated with Tag Set and text String numbers. In the text field “Enter Cluster No" and

“TagSetNo” is for user to view the data available in each cluster. The area “Define xml

Schema" is for user to define logical names for the tagSet number. User is supposed to

choose cluster number, provide the meaningful name in the "ELEMENTx. x represent

that any logical name is acceptable provided that does not start with a number" with

corresponding target number then provide the file name with xml extension. The

operations explained above will look like figure 27.
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Availablt Clurttrr.

Firtt Column it > ToxtString No:. Stcond Column it i TagStt No

I

t JJ'cl.'

Ed!
s.ti-e; ••
elli’h.t;
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c . k M d i! J Hi d

FUT RTF!!. SOURCE C«»E THFW *?*L TCK* L <«• t-*T*
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SEND AUTOMATIC WEB WRAPPER

Available Clusters:

First Column is a TextString No:. Second Column is a TagSet No:Results

■’.w. ’ir.aeii =o:ie FutGhsd ::o:

p.tisr?: :j:2
-..f :'C-j :r.: larsl'arns FutJ-hjJ ZIK

-..Mi Ro;«:Jsn'injs Futiihed 2202

- i":r <•; ■ L..r.;s3'? ‘t-utfra-sr P.5:re: 25::

-.Mr E jrra:o P.f'S-e: 20:2

Enter Cluster No. Enter TagSet No u.e 7812;-.Mr 1'3 i.‘i Fi"5’i •a't j:rJ< - • rh! iiiC U3Vi3 I.i : E-'.C Lei
G13-311 Sie.ean'Simeor.;. S:nrecn:-n:B:uteiTcu F.t,re: 20:2

&& Check if TagSet is used TwiceDefine XML schema-jw l.!::h:-eillc'ns:n ;ut'iehed 2502

title 5:ELEIlEtlf-.1'ior St-rerJlrtf.$l:,eLi.ir1gsl:iis Purlished 2:92
-..'THCRELEfEtn:-.ta Cre-ri:ediSct.>3re n;i3 Futilities! 22K

elei'E'it:
*.lp:r Eh .. de Lsi2L:;.e Pitiir,e: 2£j2 ElE.":.T-

ELEI'E’JTf-..Mr Ch.? ..■htea-.dli'iC-E.ni-.in Fitii-hi 12?3*
ElEI'EHTi

-.-.Mr De. J:c:b-ona?,dJesseJic:i)'on Furl,shed 2?)i
Prih’Fieiiein dslarmi. fl prcjesdrijnerdsis'iii T:e.'fie

-.tnor H3--- •uiu-t.ma: Putfched 2091

Figure 27 Defining XML schemas and generation of XML document.

The XML document which was generated from Figure 27 is shown in ftgure28: the hlml

source has been wrapped to XML according to the user's requirements. As we can see.

the XML document has two elements. TITLE and AUTHOR. The XML document file

could be easily used by another application.
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Figure 28: The XML document generate by using semi automatic web wrapper.

5.3 Summary

collectSchema. Finally the user interfaces for both system where shown.

Henry GeorgePage 64/84 64

We have covered the implementation of both alerter system and semi automatic web 
wrapper. The classes involved and their relationship between them. The algorithm which 
is used to filter data from lag set progression grid was explained in the method called

<?xnJ ^isicn-' l.O'encoding=“UTF-8' ?>
<WebDa‘«>
- <.,.,eb>

<TITLE>The Book of SAX: The Simple API for XML</TITLE>
< AUTHOR > Author: W. Scott Means, Michael A. Bodie Published: 2002</AU7HOR> 

</'.7£-b »
- <web>

<TI7LE>Microsoft .NET XML Web Services*'TITLE >
<AU"H''R 'Author: Robert Tabor Published: 2002</AUTHOR>

- <web>
<TI71E definitive XML Application Development*/7ITLE>
<AUTHOR>Author: Garshol, Lars Marius Published: 2002</AUTHOR>

</,.veb>
- <'A»b>

<Ti7LE>Visual Basic.NET XML Web Services Developers Guide*.~".E>
<Ai!' IOR>Author: Roger Jennings Published: 2002*,AL"HOR.--

</,,.eb ••
- <7.eb>

<T[T(.E>Beginning VB.NET XML: Essential XML Skills for VB.NET Programmers*/T!TLE>
<AU7HOR>Author: Steven Livingstone, Stewart Fraser Published: 2002*,'AUTH0R>

</v.’eb>
- <web>

<T!7LE>Cocoon 2 Programming: Web Publishing with XML and Java*/TITLE>
<AU~HOR>Author: Bill Brogden, Conrad D Published: 2002</AU7HOR>

</web>
- <v.eb>

<TITLE>XML and Java(TM): Developing Web Applications</T|T.E>
*AU’HOR>Author: Maruyama, Hiroshi and Tamura, Kent and Uramoto, Na Published: 2002</AU7t-OR> 

*,\-;eb.-
- <v.eb>

<TI~iE>Building Web Services with Java: Making Sense of XML, SOAP, WSDL and UDDI</HTLE>
<AU’ -lOR>Author: Graham, Steve and Simeonov, Simeon and Boubez, Tou Published: 2002</AU7.-uR^ 

</,veb>
- <web>

Basic.NET
VB.NET
VB.NET
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6. TESTING

From the engineering point of view, testing should be carried out in three stages.

6.1 Alerter system

Page 65/84 65

The purpose of testing is to find the difference between the observed behaviour and the 
expected behaviour of the system |22|. So the main objective is to detect errors/faults that 
may exist in the system.

Unit testing: The system has been decomposed into two sub systems. The first 
component is the web wrapper which consists of the downloader, data extractor and 
saving of the extracted data and the second component is the alerter component.

1. Unit testing: This is the process of checking individual components of the system. 
I he components are tested using slubs and test drivers [22].

2. Integration testing: It is the process of testing integrated components. Several 

components are assembled and then tested. Il delects faults that have not been 
detected during unit testing [22].

3. System testing: It is the process of checking the entire system to ensure that it 
complies with functional and non functional requirement [221.

Web wrapper: The test conducted for web wrapper follows black box testing. The 

wrapper was given a query "database books” to extract from www.eBay.com. The 

wrapper managed to extract all data items found as the results of the query on EBay 

auction. This was done by comparing the extracted data items and those found on the 

web browser page for similar query.

The second component is alerter, the component was tested by using black box 

testing, the component was given email address and mail message to send 

notification. The component manages to do the work of dispatching the mails 

successfully.

Henry George

http://www.eBay.com
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6.2 Semi automatic web wrapper

Re call(R) =

Pr ecision(P) =

Page 66/84 66 Henry George

#ce 
#R

System testing: The whole system starting with java server pages, wrapper and 

alerter component were integrated and then tested. The user was able to register to the 
system, perform operations for adding, removing and changing the keywords for 
wrapper and alerter to use. When the user registered to the system with keywords to 
monitor, the system managed to use the keywords to fetch data items and notify 

changes accordingly.

• Recall (R) is a proportion of the correctly extracted data items of the all data items 

that should be extracted.

• Precision is a proportion of the correctly extracted data items of all the data that 

has been extracted.

#CE
#PC

Integration testing: I he wrapper, data store and alerter components were integrated 

for testing. Three keywords were stored in the database for the wrapper to use to 

query information from www.cBay.com. As a result the wrapper managed to use the 

stored keywords and extract data accordingly. The alerter uses the same keywords to 
search from the downloaded data and then compose and send electronic mail 

according to the requester.

To measure the success of our semi automatic web wrapper we compute recall and 

precision rations for the extracted data for seven web sites. The experimental metrics are 

defined as follow's.

http://www.cBay.com
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Where: -

#CE-Number of correct records Extracted.

#PC -Number of possible correct records

#R= Number retrieved.

URL Search Records Correct PrecisionRecall
Result Extracted Records

Records Extracted

80 60 60 75% 100%

100 9595 95% 100%

75 74 69 92%

105 99 99 94% 100%

80 78 92.5% 94.8%74

100 100100 100% 100%

100100 100 100% 100%

Figure 29: Summary of data extracted showing recall and precision.
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We present the results from seven web sites which were chosen for the testing of the semi 
automatic web wrapper. Five pages w’ere taken from each site and the summary of 
extracted data is tabulated as shown in figure 29.

http://www.shoe- 
shop.com/bin/venda

http://w'\vw.halfpriceco 
mputerbooks.com 

http://a 1 books.com 

http://www.mamma.com 

http://www.dogpile.com 

http://campus.acm.org 

http://webcrawler.com/

___________,
93.24%

http://www.shoe-shop.com/bin/vendahttp://w'%5Cvw.halfpriceco
mputerbooks.com
http://a
books.com
http://www.mamma.com
http://www.dogpile.com
http://campus.acm.org
http://webcrawler.com/
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6.3 Experimental discussion on the Extracted data
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The results of semi automatic web w rapper are displayed in figure 29. We arc explaining 

why wrapper manages to achieve precision and Recall of 100% for some sites while the 

percentage is far lower for others.

The wrapper managed to achieve a Recall of 92% and Precision of 93.24 % of the data 

extracted from http://albooks.coni. It fails to reach 100% because of the missing 

attributes in some of the records. If we take a look at the appearance of Progression Grid 

(TpGrid) as shown in the appendix C. we can figure out the missing attributes on some 

records. The appendix C on page one show's that tag set 52 and 102 are displaced from 

their actual position and similarly for page three, tag set 77 and 142 are displaced. For 

example in page three the sequence expected for the tag set were (74-75-76-77-78) and 

(139-140-141-/42-143) but the tag set 77 and 142 were missing from their positions. 

Also if w'e take a look at the records displayed on the browser we can see that some 

records have missing attributes for authors. The missing attributes cause the wrapper to 

fail to work as desired.

Starting with http://www.halfpricecomputcrbooks.com the wrapper managed to extract 
95 records from the cluster but the number of records present in the source was 100. 
Upon taking a closer look at the structure of the tag set progression grid as shown in 

appendix B we can find that for the first three pages, there exists a notable difference 

between the first page and the rest of the pages. The first page has a structure which looks 
different from the rest of the pages. The structure is not the same because in the Inst page 

it has image in the first record while other records have no images. 1 he wrapper failed to 
extract the five records because of the additional attributes (image). As we can sec on the 

appendix B. the tagSet 89 in the first page is used as unique tagset while on the rest of the 

pages it is represented by tagset 61. The presence of image in the first page causes tagset 

89.117. 152,138, 173 to be displaced from their positions. Therefore in the first page 

TagSet 89 represents the separate attribute of the record while in page 1 and page 2 it is 

represented by tagset 61.

http://albooks.coni
http://www.halfpricecomputcrbooks.com
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6.4 Summary

Henry GeorgePage 69/84 69

The methods used for testing alerter and semiautomatic web wrapper were discussed. We 

use black box test for alerter system due to the nature of the project being of research 

based and dynamic nature of web pages. The approach used to lest semi automatic web 

wrapper is by using sample pages. The results were tabulated and discussed, due to 

irregularity nature of HTML source, some web pages were not extracted as was expected 

but those with regular, with no nested iteration and no missing values were successfully 

extracted.

In the case of http://campus.acm.org and http://wcbcrawlcr.com. the wrapper 

managed to achieve the Precision and Recall of 100% because the appearance ol the 

Progression Grid (TpGrid) shows that the records were complete, no nested iterations and 
there were no missing attributes.

In general the tests done for semi automatic wreb wrapper are encouraging as seen in 

table 29: the recall and precision reach up to 100% for w'ell formed sites (web pages with 

records without nested iterations and missing attributes). The experiments shown in 
figure 29 with high recall and precision prove to be a great success for data extraction, 
although problems such as the handling of missing values, nested iterations and multi­

valued attributes still persist. The part of data extracted from 

http://www.halfpricecomputerbooks.com is shown as appendix A.

http://campus.acm.org
http://wcbcrawlcr.com
http://www.halfpricecomputerbooks.com
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7. CONCLUSION

7.1 Achievements

Objectives of the project

Meeting functional and non-functional requirements
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The project managed to fulfil most of the functional and non-functional requirements as 

were stated in the system analysis.

For the case of Electronic commerce alerter system, the project has been able to lullil the 

following functionalities.

The objectives of doing the project were clearly slated in the project proposal and the 
area which is in particular demand apropos the proposed system. However, as it was a 

research intensive project, with no clearly formulated or structured design of the final 
product from the outset—what I wanted to achieve, the way of going about doing it and 
the limitations of implementation, became clear to me as the project went along. Needless 

to say. the horizons of my vision broadened as I gained more knowledge and expertise 

and I gradually began to gain an in-depth understanding of the vast and intricate field of 

data extraction. So eventually the project was more like a journey of understanding and 
discovery, rather than towards a well-known destination.

Henry George

Dissertation

In the achievements of the project we need to discuss factors, which indicate the success 
or failure of the project. These indicators are objectives of doing the project, final product 

meeting the functional and non-functional requirements and successful project 
management.

1. The system extracts data from web pages (www.eBay.com) and stores the 

structured data to a relational database (MySQL Database).

2. The system provides search functionality from the local database.

http://www.eBay.com
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1. 1 he wrapper accepts HTML source code as a source of information.

3. The wrapper allows the extracted data to be saved in XML format.

Project management:

7.2 Problems encountered

Problems on dynamic structure page changes

71Page 71/84 Henry George

In general we are saying the project was successful but we did encounter some problems.

The problems encountered are stated and the solutions of the problems are given here.

For the case of semi automatic web wrapper, the project was able to achieve the 
following functionalities.

2. The system allows user to define the schema and subsequently extract data 

according to the defined schema.

The above indicators show that the project was successful because the project was well 

managed and the software produced meets most of the functional requirements.

The process of pages analysis, using sub-strings as LANDMARKS to extract data, can 

have several unpredictable consequences when the page structure changes, it has been

The project was completed within the time specified and only the available resources 

were used. The scheduling of activities and rectifying problems that crept up due to a 

particular activity lagging behind was a big hurdle I faced. Planning of the project was a 

real challenge, especially for a novice and that too for a challenging area like data 

extraction.

3. The system provides the web page monitoring functionality and reports the 
changes which appear on the extracted data.

4. The system provides the automatic updating in the Relational database by 
extracting new updates on the web pages.
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i

S rn.: >A

FIGURE 26: Before page changes
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observed that the EBay site changes frequently. As a result the extractor must be 
rewritten otherwise it won't work. The structure of the part of the page is given to show 
how the structure changes may affect the data extraction.

title= Buy It IE.,1 alt= r-..
: • Lt! 2. -

ttr class:"ebHIOdd single"?
;td class="ebLeft"> </td>
ttd class: "ebcPic"xa href="http?; cqi.ebay.com/ws/eBaylSAPI.dll?viewltem&dmp;cat&qor; 33l Aanip;iter 
ctd class="ebcTtl"xa href="http:. cqi,ebay.com/ws/eBciylSAPI.dl 1 ?viewltem&dtnp;cateqory 39 1 "'top;iten.
ctd class="ebcPr"xspan class=‘,bold'>$2.99</span><br /x/td>
ttd class:''ebcBid"ximg border:
ttd class="ebcstr‘’xa href= ;
ttd class="ebRight"> </td>
t/tr>

SIC- ;
>cbCOFFEE-wbr,../ax/td>

■ - ..rj; r

ttr class: "single"?
ttd class="ebLeft"> </td>
ttd class:'ebcPic"xa href="htt|:' ‘cq ’ .ebay.coni . s»'eBayi5API .Ji 1?' i
ttd class:"ebcT! l"xa href='litl:: - .ebay.como<s eBay ISA! I. ..
:td class='ebcPr"xspan class:(p>$i.99</spanxbr /x/td>
ttd class=‘‘ebcBid"xinig border:1'.-' title:’Buy It Now" alt="Buy It Now" src= hi tp:.. pi-'s.ri.. ■ ■’dt. ■. -.n 
ttd class:"ebcStr"xa href="htt.p;-stores.ebay.cem/id:26!63341?sspdgeiMWH 1.2' >Our Books and Thing<wbr/ 
ctd class="ebRiglit"> </tdx/tr>

rtr class:"ebHlOdd single">
:td class: "ebLelt"> </td>
;td class:"ebcPic"xa href:"liti::
ttr class="sir.qle">
ctd class="ebLeft‘> </td>
<td class:"ebcPic"xa href='‘http: cqi.ebay.cor ws/eBaylSAPI.dl 1 ?viewItemaatop;category 33i. xiangj; i ter 
:td class="ebcTtl"xa href:"http:, . cgi.ebay.coin ws/eBaylSAPl.dll?viewlteniaanip;category-38r.;,j&aiop;ite.r 
ttd class="ebcPr"xspan class="bold">$2.99</spanxbr /x/td>
ttd class:"ebcBid'‘xitng border:"0" title="Buy It Now" alt:"Buy It How" src="htt:.';. p. -s.-.b . Antic. :■ 
ttd class:"ebcStr"xa href="hitp: ’ stores.ebay.coni,'id=lij2691U?sspdqeiidnii- L^' >CoffeeRoastersClub<wbr/>- 
ttd class="ebRight"> </td> 
t/tr>
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FIGURE 27: After page changes
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The figure 26 shows the part of the page when the page was analysed for the first lime 

and the figure 27 shows the structure when the page was changed.

onclick=
■ xa href:

(tr class="ebH10dd single">
(td class="RbLeft,,> </td>
<td class="ebcCpr “xinput type=“checkbox" name="coite!ii‘l valuer "174022187" onclick=
(td class='ebcPpi"> <img src=:,ht;p: •pics.ebaystatic.coB/aw■ pics/paypal ■kMv.paytaiPiijuyei?
(td class="ebcPr,,xspan class=:ibU.d‘>$39.99</spanxbr /x/td>
(td class=,‘ebcBidl'>l</td>
(td class= 'ebcTin-^ld 09h 50m</tdxtd class="ebRight“> </tdx/tr>
(tr class=“single '>

(tr class="single“>
(td class="sbl,Rft"> </td>
(td class= -ebccpr 'xinput type=''!:iieck:^x name= value= 'rfi-W onclick= .
(td class="ebcPic"xa href="http: .eba.^coimReldticnai Database &--su!i':bjdily
ctd class="AbcFpl‘> <img src='ir?: :• •••.-havstati.'.-vf a.-.■■
(td class= ebcPf'xspan class= . >$1.00</spanxbr /x/td>
(td class="ebcBid">-c/td>
(td class="9bcTii!i,>16h 23m</td>
ctd class="ebRighc"> </tdx/tr>

ctr class= ebHICJd singles 
Id class: LLUi > </td> 
ctd class= ebcCpr xinput type= 
(td class: •PbcFic'xdiv class= <• . 
(td class=-PciT 'xa href=i'lii.ii.; 
(td class= !’ebcPp! "> <img src=3imp: 
(td class="ebcPr"xspan class=::bc-ld' >$99.00</spanxbr /x/td> 
(td class="ebcBid">l</td> 
(td class= ,:ebcTini‘>5h 24m</td> 
(td class:“ebRight"> </tdx/tr>

naine= •• value=
style:

dy.-cr Aipna-Fivn-1.-’' ■•-;:!!!;!.•. .r:w.
ICt'S-.ebayStdiic.cod'd;; p.CS/pdypai ibfj-.ydTpt^. !i >.
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For example for the Extraction of Item number, the extractor uses the following 
algorithm. Initially the extractor looks for the substring "<td class-"ebcTtl">\ then finds 
the word ‘item®’. and extracts ten characters followed by “item=".

In the second analysis, when the page changed, the sub string "item-' is not present 

anymore, so the extractor will not work.

The page analysis was done again and in the newer implementation the extractor looks 
for the sub string "coitem value =“. which is followed by ten digits which is the item 

number. The data extraction using occurrences of sub-string, therefore changes in web 

pages may lead to the tedious job of extractor maintenance. The structural changes on the 

web page require a new analysis, and re-writing of the web page data extractor.

However, the problem wherein a new wrapper has to be written every time the page 

structure changes can be solved by the use of tag set progression grid.

When the page is analysed for the first time the Tag set Progression Grid is obtained. 

This can be used as a fingerprint for the next extraction. So the next lime data needs to be 

extracted, the page will be analysed and compared against the previous Tag set 

Progression Grid. If the comparison reveals any differences, it indicates that the page 

structure has changed since the last time the page was analysed.

Subsequently, necessary actions are required to be taken to remedy the situation and 

overcome the adverse effects on wrapper generation due to the changes: and before any 

users recognize the failure of the system: therefore trigger will be set to notify the system 

administrator to warn about the failure of w'rapper.

For the case of re-writing a wrapper we have developed a tool which helps the developer 

to extract the items of interest in the XML format rather than HTML. However, the afore­

mentioned process of using this wrapper to detect changes in page structure and notify 

the system administrator were not implemented due to time constraints.
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Page format

The problem of HTML format produced by the web Browser and Java program was one 

of the problems I faced. In the beginning when 1 was doing page analysis I was using 
HTML page source produced by the Internet Explorer Browser to find the landmarks that 

could be used to locate data items. But when I use the java program to download HTML 
source, the server response to the program by producing HTML page which has different 
format from that produced by the browser. Therefore the landmarks obtained by 

analysing HTML page using source produced by the browser were not used to locale data 

items for the implementation of E-commerce alerter system because the formal is 

different to those obtained by java program. To cope with the problem I decided to do 

analysis again using the page downloaded by the java program to get the landmarks.

Presence of nested data structure iteration and missing values

Initially the project was focussing on the www.ebav.com as a case study for data 

extraction and eventually development of E-Commerce alerter system using Tag set 

Progression Grid. But when the analysis was done on the HTML page from the 

www.ebav.com it was realised that data items where enclosed in the JavaScript, which 

means the Tag set approach was irrelevant. Then the project was adjusted to allow page 

analysis by using sub-strings as landmarks for the extractor to use. also to add the second 

part of the project, which is semi automatic web wrapper.

The tag set progression grip for page representation works fine lor the pages without 

nested structures and missing values. As we can see in table 29 the precision and recall is 

not 100% because the clusters contain values which are nested and some of which are 

missing. For example http://www.halfpricecomputerbooks.com produces a cluster with 

one record missing a field. As a result the wrapper failed to extract five records correctly 

out of 100 records.

http://www.ebav.com
http://www.ebav.com
http://www.halfpricecomputerbooks.com
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missing. For exarr.ri 

one record missing i 

out of 100 records

The tag set prog re • i • 

nested structures and " •

analysis again usina

Presence of nested 'Ip‘> •

Initially the prow. - 

extraction and e\w.

Page format
The problem of I I f Ml. i’oi;•> ■ 

of the problems I faced. !:• 
HTML page source prod;- 

could be used to locate 4

Changes made on t«u tw »i

Progression Grid :«... 

www.cbav.com .. 
means the lag >.*. ... . .. 

analysis by ns-.e.g . 

part of the prow. ...

source, the server re>p■ 
format from that pr<>.< . 

analysing HTML page ■■ 

items for the implcrr. • 

different to those oh:;./ •

http://www.cbav.c
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9. APPENDIX

Appendix A: Extracted data from http://www.haifpriccconipntcrbooks.com.

Page 81/84 81 Henry George

< ?xmi ;eision="1.0'' enccding="UTF-8" ?>
- <WetData>

<u5TPRiCE>81.94</LISTPR!CE>
<authors>Author: Roger E. Sanders, Janet Perna Published: 2000<.a..:-i:s>
<?nce>40.97 Our Price:</Price>
<Title>DB2 Universal Database Application Programming Interface (Api) Developers Guide<‘Tltie>
<E\tra3>40.97</Extra3>

</web>
- <web>

<LISTPRICE>59.98</LISTPRICE>
<authors>Author: George Baklarz, Bill Wong, Jonathan Cook Published: 2OOO</author$>
<Price>29.99 Our Price:</Price>
<Title>DB2 Universal Database v7.1 for UNIX, Linux, Windows and OS/2 Database Administration Certification Guide

(4th Edition)</Title>
<Extra3>29.99</Extra3>

</web>

<LISTPRICE>29.99</LISTPRICE>
<authors>Author: Paul Collins Published: 2000</au:h3!s>
<Prsce>23.99 Our Price:</Price>
<Title>Exam Cram Orade8 Dba: Database Administration</Ti(ie>
<Extra3>6.OO</Extra3>

</web>
- <web>

<LISTPR1CE>59.98</LISTPRICE>
<authors>Author: Roger Jennings Published: 1999</au:hors>
< Price>29.99 Our Price: </Price>
<Title>Database Developers Guide with Visual Basic 6</Title>
<Extra3>29.99</Extra3>

</web>
- <web>

<J$TPRICE>99.98</LISTPR:CE>
<autliors>Author: Microsoft Corporation Published: 1999</autli j'j>
<Price>49.99 Our Price:</Price>
<Title>Microsoft Sql Server 7.0 Database Implementation Online Training Kit</Title>
<Extra3>49.99</Extra3>

http://www.haifpriccconipntcrbooks.com
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first, three pages for

Page one

Page two

Page three
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Appendix B: The Appearance Progression Grid (tpGrid) from 

http://www.halfpricecomputerbooks.com/.

tagSet59: 59
LagSeL60: 60,74 67,81,88,95,102,109,116,123,130,137,144,151,158,165,172,179,186,193 
tagset.61: 61,68,75,82,89,96,103,110,117,124,131,138,145,152,159,166,173,180,187,194 
tagset62: 62,69,76,83,90,97,104,111,118,125,132,139,146,153,160,167,174,181,188,195 
tagset.63: 63,70,77,84,91,98,105,112,119,126,133,140,147,154,161,168,175,182,189,196 
tagset64: 64,71,78,85,92,99,106,113,120,127,134,141,148,155,162,169,176,183,190,197 
tagset 64! 65,72,79,86,93,100,107,114,121,128,135,142,149,156,163,170,177,184,191,198 
tagset.66: 66,73,80,87,94,101,108,115,122,129,136,143,150,157,164,171,178,185,192 
tagSetl99: 199

LagSel59: 59
tagSetGO: 60,67,74,81,88,95,102,109,116 123,130,137,144,151,158,165,172,179,186,193 
tagsetoi: 61,68,75,82,89,96,103,110,117,124,131,138,145,152,159,166,173,180,187,194 
tagset62: 62,69,76,83,90,97,104,111,118,125,132,139,146,153,160,167,174,181,188,195 
tagSet.63: 63,70,77,84,91,98,105,112,119,126,133,140,147,154,161,168,175,182,189,196 
taqset.64: 64,71,78,85,92,99,106,113,120,127,134,141,148,155,162,-169,176,183,190-197 
tagSet.64: 65,72,79,86,93,100,107,114,121,128,135,142,149,156,163,170,177,184,191,198 
LagSeL66: 66,73,80,87,94,101,108,115,122,129,136,143,150,157,164,171,178,185,192 
tagset. 199: 199

Appearance Progression Grid (tpGrid) of the 
"http: //wwv.ha 1 tpr icc-coniputerbooks. com".

tagSet : 
LagSet (.1: 
tagSet. 62: 
tagSet63: 
tagSet64: 
taqSet65: 
tagSet65: 
tagSel67: 
tagSet P.9:
tagSet152: 152 
tagSet207: 207

60
61,68,75,82, 96,103,110, 124,131, 145, 159,166, 180,187,194,201
62,69,76,83,90,97,104,111,118,125,132,139,146,153,160,167,174,181,188,195,202
63,70,77,84,91,98,105,112,119,126,133,140,147,154,161,168,175,182,189,196,203
64,71,78,85,92,99,106,113,120,127,134,141,148,155,162,169,176,183,190,197,204
65,72,79,86,93,100,107,114,121,128,135,142,149,156,163,170,177,184,191,198,205
66,73,80,87,94,101,108,115,122,129,136,143,150,157,164,171,178,185,192,199,206
67,74,81,88,95,102,109,116,123,130,137,144,151,158,165,172,179,186,193,200
89,117,138,173

http://www.halfpricecomputerbooks.com/
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The Appearance Progress’d) Gric http:/, HVw.alijcoks.coB: 8080

Page One

Page Two

Page Three

r. 14;. i

; 143 14? 1:3%

Appendix C: The Appearance Progression Kmc. vpv.\c. ,'.‘C *.*. \.V*V. <- ■ NX'KS-sV:".

S'Page 83/84 x ecxo

tagSet33: 33
tagSet34: 34,39,44,49,54,59,64,69,74,79,84,89,94,99,104,109,114,119,124,129,134,139,144,149,154 
tagSet35: 35,40,45,50,55,60,65,70,75,80,85,90,95,100,105,110,115,120,125,130,135,140,145,150,155 
tagSet36: 36,41,46,51,56,61,66,71,76,81,86,91,96,101,106,111,116,121,126,131,136,141,146,151,156 
tagSet36: 37,42,47,52,57,62,67,72,77,82,87,92,97,102,107,112,117,122,127,132,137,142,147,152,157 
tagSet38: 38,43,48,53,58,63,68,73,78,83,88,93,98,103,108,113,118,123,128,133,138,143,148,153 
tagSetl58: 158 
tagSetl60: 160

> *

* X 

J

tag5et33: 33
tagset.34: 34,39,44,49,54,59,64,69,74,Ti,?4,89,94,99,104,109,114,119,124,129,133,138,143,148,153 
tagset35: 35,40,45,50,55,60,65,70,75,?■;,86,95,95,100,165,110,115,120,125,130,134,139,144,149,154 
tagset36: 36,41,46,51,56,61,66,71,76,81,86,91,96,101,106,111,116,121,126,131,135,140,145,150,155 
tagset36: 37,42,46, 57,62,67,72,77,82,87,92,97 ,107,112,117,122,127, 136,141,146,151,156
tagset38: 38,43,48,53,58,63,68,73,78,83,88,93,98,103,108,113,118,123,128,132,137,142,147,152 
tagSet52: 52,102 
tagSetlB': 157

tagSet33: 33
tagSet34: 34,39,44,49,54,59,64,69,?4,?9,S4.$9.j4:j9,1;4.1::
tagSet35: 35,40,45,50,55,60,65,70,75fSO,$5,9M5.i;<.L‘S,li.‘. 
tagset36! 36,41,46,51,56,61,66,71,76.81,86.91,9$flvl.1*6,:::. 
tagSet36: 37,42,47,52,57,62,67,72, 
tagSet38: 38,43,48,53,58,63,68,73,?S.S3,88,93.9$.IjJ/JJ,: 
tagSet77: 77,142 
tagSetl58i 158 
tagSetl60! 160

124 12? 134-13? 144,149,154
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