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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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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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Scrapers
Well examined
Many solutions
Universal
Distributed

Distributed scrapers
Program driven scrapers

,Home" scrapers
Only for few pages with GUI
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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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Source format
XML, XHTML, HTML, ...

Transformation language
XSL, XQuery, OXPath[4]

Output format
XML
Relational DB
Objects
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Connection speed

Distributed solution
Processing speed

JavaScript

Bot blocking features

Human emulation and politeness
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Deep web
Web forms

JavaScript
AJAX

Redirection

Bot recognition
Cookies
Login
Flexibility in data extraction
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Web Page Fragment 1

Qddil I: Verejny zadavatel

[.1) Nazev, adresa a kontakini misto/mista

Ufedni nazev”™ @ Identifikaéni £islo (je-li znamo) @ 90301314

Mésto Hranice

Internetoveé adresy: {jsou-li k dispozici)

Obecna adresa vefejného zadavatele (URL) @

Adresa profilu kupujiciho (URL) @
|http:Hsquhy.e—zakazky.czﬂ:'mﬁIZadavateIe!DetailZadavatele.as px?IDZ=8d3cdcTd-d1d6-4e ?E—a258—36839fel|

Postovni adresa” @ |Pern§tejnské naméasti 1

o0 o wo -

Kontaktni misto @ OTIDEA a.s.. Na Piikopé 31, Praha 1. 110 | Tel. @

K rukam @ Be. Katefina Kolakova |

E-mail @ |zakazky@otidea.cz | Fax @ I:I
|

Elektronicky pfistup k informacim {URL) @

| |
4 http://www.vestnikverejnychzakazek.cz
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Web Page Fragment 2

PROFIL ZADAVATELE: MESTO ZNGIMO

Potet vystavenych zakazek Potet zakazek podle typu
Obrokovad 10/12
Adresa 669 02 Znaj r{no
ic 00293881 4
DIC
E-Mail info@muznojmo.cz z
WWW WWW.Znojmocity.cz
Elektronické trzisté 0
Evidentni Cislo na kwEten 2012 listopad 2012
ISVZUS 215801 stpen 2012 unor 2013

Pro zobrazeni detailn&j3i statistiky klikn&te na jeden z ukdzkowych grafii.

VYPSANE ZAKAZKY - AKTIVN

— | [ | R i,
et anoime s SHepErkord ormaate o<l TEenina veTene iz pro. RO Otedensfieni  Slitby 1 26 o

DETAIL ZAKAZKY

Nazev zakazl Eiclo zakazl ﬂ?'hﬂ}?ﬂm mmqm pruh fizeni Typ vefejné Status Epﬂlﬂ?dané

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

Oddil I: Veifejny zadavatel

[.1}) Nazev, adresa a kontaktni misto/mista
EVM Makedonija AD, Skopje
11 Oktomwri, Mr. 9
Kontaktni misto: Vesna Nushkova, Atanasovska Liljana, Mile Dabeski
1000 Skopje
BYVALA JUGOSLAVSKA REPUBLIKA MAKEDONIE
Tel.: +389 23205000/42097
E-mail: vesna.nushkova@evn.mk
Fax: +389 23205000/45936
Internetove adresy:
Obecna adresa vefejného zadavatele: http:/fwww evnomk
Dalsi informace lze ziskat: na vy3e uvedena kontaktni mista
Zadavaci dokumentaci a dalsi dokumenty (véetné dokumenti k soutéZnimu dialogu a k dynamickému nakupnimu systému) lze ziskat: na wie
uvedena kontaktni mista
Nabidky nebo Zadosti o G¢ast musi byt zaslany: na vwie uvedena kontaktni mista

Oddil Il: Predmét zakazky

.1} Popis
[1.11.6} Spoleény slovnik pro verejné zakazky (CPV)
31681410

Popis
Elektrické materialy.

7 http://ted.europa.eu
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Scheduling

Politeness

Universal transformation
Variable selectors

Scalability

Multiple downloaders
Proxy servers

Ontology integration
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+ skosiinScheme

€ - € i shosiinScheme
< <owl: Restriction s> <<owl: Restriction s> - : . | | i . |
skos:Concept skos:Concept > authkinds: authkinds:
017 peimainActivity |:|..1‘"‘ pe:authorityKind
| -
a.- 0.
posubContractTender o pe:supplier 0.1 | . - | po:buyeProfile
+|:|' | > gr:BusinessEntity | » rdfResource nuts:MUTS
=~ . 0.1
peitender A A
poTender |-

veardWCard pceuzhasParentRegion| 0..1

0 » pc:onBehalfOf0..” 0.1 | pe:contractingAuthaority
- pc:pubIicationDatw(;pciaW&dedTEﬁdE . o s:Place l
o.- " poicontact -
or “pc:item I o pe:lot ,“.D--' o pe:location 0..1 petenderdpeninglocation
= 0." - : ___'_,_,..---"""'H-j

- ; "
gI.OﬁEIIr'Ig {pc'item pc:Contract | —0.. 01 Ar— shosinScheme
. . o .. <<oml:Restnctions > - kinds:
- determs:title — - skos:Concept |:
fHeredPri A 0..1| pe:documentationPrice - determs:description 0.7 Pc;‘”’;d
pe.otieredrmice L ) ) - pe:documentsRequestDeadline xsd:date Timl . - <<owl:Restriction* {
: : f o esimatedPrice - pectenderDeadline xsd:dateTime o P skas:Concept sosinSeheme proctypes:
| gr-PriceSpecification I-‘D 1 - pc:tendeereningDate.Time xsd:dateTime pezprocedureType -
L - . - pc:duratinn xsd:duration . g =
. dP . . a. N .
0.1 0..1| Pe-agresdiiice - petenderMaintenanceDuration xsd:duration ':'--1‘ pe:mainObject
peiactualPrice - peostartDate xsd:date
E . pe:additionalObject l——|
- peestimatedEndDate xsd:date 0.~ skos:Concept
- peiactualEndDate xsd:date ':'-- peweightedCriterion
- pe:number2fTenders xsd:nonMegativelnteggr
0.1
aymentPayment | T
pay Ll I pe:subsidy 0.1 rPCSPEC'f'CEt'Un 0..1| po:awardCriteriaCombination
A 2 | foaf.Document | | peAwardCriteriaCombination
peiagreemen
poframewokfgreamen D__'lec:aﬂachment

U”"f po:awardCriterion

pe:CriterionyWeighting

(ocFramevortAgreemen]
| | peFrameworkAgreement pe:cantract

peexpectedNumberOflperators -
| poTendersOpening

- peicrterionWeight podt:percentage

0.1

gr:Quantitativealuelnteger
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Classes and properties are connected to
extracted data

GUI

Shows available properties and classes
Automatic download of used ontologies
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HWURG
Framework Architecture

[. : ., : Application Boundary @-f. Mon-trivial Data Processing

Data Aggregation and Cleaning

Data Visualizationand Analysis = |—mi—mi—mie—mi—mi——— 5

| )
1a SPARCL e ROF I
£——1b RDF data gy Bt

List af '
Data Models—3 I
{Ontologies) L = C

Consumer

——2a URI| + Policies— Excel

%]

——2b RDF data———
—3a Keywords + Policies—» I,
#——3h Relevant URls=—— RDF
—da Entity Desc.+ Policies® Data
£&—ab Relevant URIs
Project ODCleanStore Publishers

Consumer
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Architecture

HURG

< DB User Interface
Proxy 1
Downloader 1 <
Trible HTML Interpret e Proxy 2
Store [+ ALSInterpret | Manager

OCR

Downloader 2

Proxy 3

XML

Web Engineering
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POST, GET parameters
COOKIE support
Politeness policy
Scalable

Paralelism

Proxy server support
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RG ™ research group

22/40



<
{iRG

Scraping Script
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Format specific user interface
Web Browser for HTML
MS Office for Excel
Ontology support

XML editor
XML Schema
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template

Basic building block

One page definition
call-template

Call other defined template

onto-element
Ontology connection
Subject or object
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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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Functions
conc(string, string)
convertSpacesToHtmIEntity(string)
removeSpaces(string)
convertToDate(string)

Recognize common date formats and return xsd:Date
convertToFloat(string)
generateUUID()
getCurrentUrl()
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JSoup [5]
Tagname, classname, id

Attributes

[attr], [attr~=regExp]
Indexing

:1t(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/?&datalis_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.w3.0rg/2001/XMLSchema#" version="0.1b" type="HTML">

<scr:meta status="draft" domain="www.esfcr.cz" author="Administrator"
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;datal[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;datal[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>

Strigil: A Framework for Data Extraction
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Scraping Script — Example 2

<scr:template name="DetailZakazky" mime="text/html">
<scr:onto-elem>
<scr:onto-elem rel="http://www.w3.0rg/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="bodyt#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 (Lhita pro podavani nabidek)" />

</scr:with-param>

</scr:function>
</scr:onto-elem>
</scr:template>

Strigil: A Framework for Data Extraction
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Sample Output

<rdf:RDF xmlns:rdf="http://www.w3.0rg/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.w3.0rg/2001/XMLSchema#">
<rdf:Description rdf:nodeID="AQ0">

<dc:title>P&G - Jjazykové vzdélavani</dc:title>

<pc:tenderDeadline rdf:datatype="http://www.w3.0rg/2001/XMLSchema#date">

T e Y

</pc:tenderDeadline>

<rdf:type rdf:resource="http://purl.org/procurement/public-contracts#Contract"/>
</rdf:Description>
<rdf:Description rdf:nodeID="Al1">

<dc:title>

Poradenstvi a vzdéladvani pr¥i zavadéni modernich metod ¥izeni pro mésto
Klimkovice

</dc:title>
<pc:tenderDeadline rdf:datatype="http://www.w3.0rg/2001/XMLSchemaf#date">
2013-04-04
</pc:tenderDeadline>
<rdf:type rdf:resource="http://purl.org/procurement/public-contracts#Contract"/>
</rdf:Description>

Strigil: A Framework for Data Extraction
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XLS Selectors

- Worksheets
= wks[name”=“L"]
- Rows and columns
" {r
" td
- Headers
* wks[name=“L“] tc[hdr*=“Person]
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Conclusion
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Data extraction
Strigil
http://strigil.sourceforge.net/
Framework for script-based data extraction
Network scalability
Multiple format support
Ontology support
Scheduling
Modular design
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Problems
- Adaptibility
“ Based on samplePage
- Script limitations
- Prototype
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Script modification
New formats

New protocols
FTP, filesystem
Web services

JavaScript support
Cache
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Thank You
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nttps://scraperwiki.com/

nttp://www.visualwebripper.com

nttp://www.screen-scraper.com

Exploring the Web with OXPath

T. Furche, G. Gottlob, G. Grasso, C. Schallhart and
A. Sellers. Proc. of LWDM. 2011.

[5] http://jsoup.org/
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