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Motivation
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Web Crawling Problems

 Web is growing quickly
 Servers have limitated resources

 Politeness policy is required
 Web is changing

 And pages are more dynamic
 Specialized crawlers are needed

 Limited to one domain
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Motivation

 Analysis
 Find new information

 Correction
 Get data from different sources and correct them

 Aggregation
 Find new trends

 Linking
 Allow users to get context
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Existing Works

 Scrapers
 Well examined
 Many solutions
 Universal
 Distributed

 Distributed scrapers
 Program driven scrapers
 „Home“ scrapers

 Only for few pages with GUI
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Other Tools

 Scraper wiki [1]
 No GUI, scripts created in code editors
 Ruby, Python, PHP

 Visual Web Ripper [2]
 Commercial application
 Human emulation, GUI editor

 Screen-Scraper [3]
 Java, JavaScript, Python, VBScript
 Limited Free version
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Scraping Languages Overview

 Source format
 XML, XHTML, HTML, ...

 Transformation language
 XSL, XQuery, OXPath[4]

 Output format
 XML
 Relational DB
 Objects
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Problems

 Connection speed
 Distributed solution

 Processing speed
 JavaScript

 Bot blocking features
 Human emulation and politeness
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Problems

 Deep web
 Web forms
 JavaScript
 AJAX

 Redirection
 Bot recognition

 Cookies
 Login

 Flexibility in data extraction
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Web Page Fragment 1

 http://www.vestnikverejnychzakazek.cz
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Web Page Fragment 2

 http://www.e-zakazky.cz
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Web Page Fragment 3

 http://ted.europa.eu
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Data

HTTP source 1

HTTP source 3

HTTP source 2

?

Data

RDBMS

Web Service
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Strigil
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Strigil

 Scheduling
 Politeness
 Universal transformation

 Variable selectors
 Scalability

 Multiple downloaders
 Proxy servers

 Ontology integration
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Ontology
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Data + Ontology

HTTP source 1

HTTP source 3

HTTP source 2

Strigil

RDF Data

RDBMS

Web Service

Ontology
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Ontology Connection

 Classes and properties are connected to 
extracted data

 GUI
 Shows available properties and classes
 Automatic download of used ontologies



Strigil: A Framework for Data Extraction 20/40

Framework Architecture



Strigil: A Framework for Data Extraction 21/40

Architecture
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Download Manager

 POST, GET parameters
 COOKIE support
 Politeness policy
 Scalable
 Paralelism
 Proxy server support
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Scraping Script
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Script Creation

 Format specific user interface
 Web Browser for HTML
 MS Office for Excel
 Ontology support

 XML editor
 XML Schema
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Scraping Script

 template
 Basic building block
 One page definition

 call-template
 Call other defined template

 onto-element
 Ontology connection
 Subject or object



Strigil: A Framework for Data Extraction 26/40

Scraping Script

 value-of
 Data extraction
 Static values
 Selector values
• css selectors

 Regular expressions
 param

 Script parameters
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Script Interpretation

 Paralelism
 Statistics

 Finished pages
 Time
 Ontology properties coverage

 Connection to triple store
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Scraping Script

 Functions
 conc(string, string)
 convertSpacesToHtmlEntity(string)
 removeSpaces(string)
 convertToDate(string)
• Recognize common date formats and return xsd:Date

 convertToFloat(string)
 generateUUID()
 getCurrentUrl()
 …
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CSS Selectors

 JSoup [5]
 Tagname, classname, id
 Attributes

 [attr], [attr~=regExp]
 Indexing

 :lt(3), :eq(2), :gt(1)
 Text search

 :contains(text), :matches(regExp)
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Example

 European social fund in the czech republic
 http://www.esfcr.cz/modules/procurements/?&data[is_running]=1&data[find]=less&lang=1

http://www.esfcr.cz/modules/procurements/?&data[is_running]=1&data[find]=less&lang=1
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Scraping Script – Example 1
<?xml version="1.0" encoding="UTF-8"?>
<scr:script xmlns:scr="http://sourceforge.net/projects/strigil" id="KEG" 
prefix="dc: http://purl.org/dc/elements/1.1/ pc: 
http://purl.org/procurement/public-contracts# xsd: 
http://www.w3.org/2001/XMLSchema#" version="0.1b" type="HTML">
    <scr:meta status="draft" domain="www.esfcr.cz" author="Administrátor" 
date="2013-03-28" />
    <scr:call-template name="SeznamZakazek" type="http/GET">
        <scr:value-of text="http://www.esfcr.cz/modules/procurements/?
&amp;data[is_running]=1&amp;data[find]=less&amp;lang=1" />
    </scr:call-template>
    <scr:template name="SeznamZakazek" mime="text/html">
        <scr:samplePage url="http://www.esfcr.cz/modules/procurements/?
&amp;data[is_running]=1&amp;data[find]=less&amp;lang=1" />
        <scr:call-template name="DetailZakazky" type="http/GET">
            <scr:value-of select="body#esf div#wrapper div#all.cs div#main 
div.innerwrap div.middle div#content.column-in div#main-content-center 
div.blockContent div#procurements-box.procurements div.procurement-item div.item-
header h3 a @href" />
        </scr:call-template>
    </scr:template>
    ...
</scr:script>
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Scraping Script – Example 2

    …

    <scr:template name="DetailZakazky" mime="text/html">
        <scr:onto-elem>
            <scr:onto-elem rel="http://www.w3.org/1999/02/22-rdf-syntax-ns#type" 
about="http://purl.org/procurement/public-contracts#Contract" />
            <scr:value-of select="body#esf div#wrapper div#all.cs div#main 
div.innerwrap div.middle div#content.column-in div#main-content-center 
div.blockContent div#article h2" property="http://purl.org/dc/elements/1.1/title" 
/>
            <scr:function name="convertDate" 
property="http://purl.org/procurement/public-contracts#tenderDeadline">
                <scr:with-param>
                    <scr:value-of select="body#esf div#wrapper div#all.cs 
div#main div.innerwrap div.middle div#content.column-in div#main-content-center 
div.blockContent div#article div.article-content div.pr-main-info 
p:contains(Lhůta pro podávání nabídek)" />
                </scr:with-param>
            </scr:function>
        </scr:onto-elem>
    </scr:template>
    …
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Sample Output
<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"     
    xmlns:dc="http://purl.org/dc/elements/1.1/" 
    xmlns:pc="http://purl.org/procurement/public-contracts#" 
    xmlns:xsd="http://www.w3.org/2001/XMLSchema#">
    <rdf:Description rdf:nodeID="A0">
        <dc:title>P&G – jazykové vzdělávání</dc:title>
        <pc:tenderDeadline rdf:datatype="http://www.w3.org/2001/XMLSchema#date">
            2013-03-29
        </pc:tenderDeadline>
        <rdf:type rdf:resource="http://purl.org/procurement/public-contracts#Contract"/>
    </rdf:Description>
    <rdf:Description rdf:nodeID="A1">
        <dc:title>
            Poradenství a vzdělávání při zavádění moderních metod řízení pro město 
Klimkovice
        </dc:title>
        <pc:tenderDeadline rdf:datatype="http://www.w3.org/2001/XMLSchema#date">
            2013-04-04
        </pc:tenderDeadline>
        <rdf:type rdf:resource="http://purl.org/procurement/public-contracts#Contract"/>
    </rdf:Description>

…

http://www.w3.org/2001/XMLSchema#date
http://www.w3.org/2001/XMLSchema#date
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XLS Selectors

 Worksheets
 wks[name^=“L“]

 Rows and columns
 tr
 td

 Headers
 wks[name=“L“] tc[hdr^=“Person“]
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Conclusion
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Conclusion

 Data extraction
 Strigil

 http://strigil.sourceforge.net/
 Framework for script-based data extraction
 Network scalability
 Multiple format support
 Ontology support
 Scheduling
 Modular design

http://strigil.sourceforge.net/
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Problems

 Adaptibility
 Based on samplePage

 Script limitations
 Prototype
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Future Work

 Script modification
 New formats
 New protocols

 FTP, filesystem
 Web services

 JavaScript support
 Cache
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Thank You
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