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The Role of OXPath in Smart Harvesting Il

Motivation:

m extract bibliographic data with OXPath

m facilitate maintenance of scientific literature databases
Solution:

m provide working environment and tools to use OXPath
OXPath:

m simple, declarative language for web data extraction

C. Michels & M. Neumann Smart Harvesting with OXPath June 15,2018
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Sources of Raw Web Data
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Problem of Data Heterogeneity

Sources of raw bibliographic data vary largely in quality and format, e.g.:

m website layouts

m change

C. Michels & M. Neumann Smart Harvesting with OXPath



Problem of Data Integration

m question of feasibility: automated vs. manual harvesting

B expensive maintenance

. Neumann Smart Harvesting with OXPath



DBLP as a Case Example

stream monitoring

text-based extraction
standardisation

wrapper framewor|

[correction author-name disambiguation merging}

M. Neumann Smart Harvesting with OXPath



DBLP as a Case Example

Used across several steps, e.q.:
Eegular expression% m publisher-key validation
m retrieving lists of issues
m retrieving tables of content
Gtatic—content handlea o
m retrieving records:

<tr[T>]*>.%x7</tr>

output formatter

C. Michels & M. Neumann Smart Harvesting with OXPath June 15,2018
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DBLP as a Case Example

Gegular expressions)

\

@XPath expressions)

(static-content handlea l Gontrollable browseD ‘
Gutput formatteD ; Gutput—handler interfaoe)
} DBLP AP f | OXPath AP }

C. Michels & M. Neumann Smart Harvesting with OXPath
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What Is OXPath?

m simple, declarative language for web data extraction

m XPath extension:

m actions
m iteration

m extraction

C. Michels & M. Neumann Smart Harvesting with OXPath



What Is XPath?

m query language
m XML document as a tree of nodes

m XPath expressions as location paths

A. Neumann Smart Harvesting with OXPath



What Is XPath?

C:\ File-Path Examples
— Program Files\ 1C:\Program Files\Microsoft Office
2C:\Users\Jane Doe
+— Atom
+— Eclipse

— Microsoft Office

— Users\

+— Jane Doe

— John Smith

Neumann Smart Harvesting with OXPath



What Is XPath?

Queried XML File XPath Expression

1<?xml version="1.0" encoding="UTF-8"7> 1/results/record/issue
2<results>

<record class="current">

&

4 <volume>30</volume>

5 <issue>11</issue> esu|‘t Set
6 <year>2016</year>

7

8

9

<url>http://.../tadr20/30/11</url>

</record>

<record>
10 <volume>30</volume>
11 <issue>10</issue>

12 <year>2016</year>

13 <url>http://.../tadr20/30/10</url>
14 </record>

15 <record>

16 <volume>30</volume>

17 <issue>9</issue>

18 <year>2016</year>

19 <url>http://.../tadr20/30/9</url>
20 </record>

21</results>

Smart Harvesting with OXPath



What Is XPath?

Queried XML File

1<?xml version="1.0" encoding="UTF-8"7>
2<results>

3 <record class="current">

4 <volume>30</volume>

5 <issue>11</issue>

6 <year>2016</year>

7 <url>http://.../tadr20/30/11</url>
8

9

</record>

<record>
10 <volume>30</volume>
11 <issue>10</issue>

12 <year>2016</year>

13 <url>http://.../tadr20/30/10</url>
14 </record>

15 <record>

16 <volume>30</volume>

17 <issue>9</issue>

18 <year>2016</year>

19 <url>http://.../tadr20/30/9</url>
20 </record>

21</results>

XPath Expression

1/results/record/issue

1 (

2 <issue>11</issue>,
3 <issue>10</issue>,
4 <issue>9</issue>

5)

u]
|
1
ul
i

DA

Smart Harvesting with OXPath



What Is XPath?

Queried XML File XPath Expression

1<?xml version="1.0" encoding="UTF-8"7> 1/results/record/url/text ()
2<results>

<record class="current">

&

4 <volume>30</volume>

5 <issue>11</issue> esu|‘t Set
6 <year>2016</year>

7

8

9

<url>http://.../tadr20/30/11</url>

</record>

<record>
10 <volume>30</volume>
11 <issue>10</issue>

12 <year>2016</year>

13 <url>http://.../tadr20/30/10</url>
14 </record>

15 <record>

16 <volume>30</volume>

17 <issue>9</issue>

18 <year>2016</year>

19 <url>http://.../tadr20/30/9</url>
20 </record>

21</results>
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What Is XPath?

Queried XML File XPath Expression

1<?xml version="1.0" encoding="UTF-8"7> 1/results/record/url/text ()
2<results>

3 <record class="current">
4 <volume>30</volume>

5] <issue>11</issue>

6 <year>2016</year>
7
8
9

<url>http://.../tadr20/30/11</url>

</record> 1(

<record> 2  "http://.../toc/tadr20/30/11",
1? i::ﬁ:igi’;g:}l:@ 3 "http://.../toc/tadr20/30/10" ,
12 <year>2016</year> 4 "http://.../toc/tadr20/30/9"
13 <url>http://.../tadr20/30/10</url> 5)
14 </record>
15 <record>
16 <volume>30</volume>
17 <issue>9</issue>
18 <year>2016</year>
19 <url>http://.../tadr20/30/9</url>
20 </record>
21</results>

o =) = E E DAl
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What Is XPath?

Queried XML File XPath Expression

;(?xmllversionﬂ' 1.0" encoding="UTF-8"?7> 1/results/record[@class="current"]
<results>

<record class="current">

&

4 <volume>30</volume>

5 <issue>11</issue> esu|‘t Set
6 <year>2016</year>

7

8

9

<url>http://.../tadr20/30/11</url>

</record>

<record>
10 <volume>30</volume>
11 <issue>10</issue>

12 <year>2016</year>

13 <url>http://.../tadr20/30/10</url>
14 </record>

15 <record>

16 <volume>30</volume>

17 <issue>9</issue>

18 <year>2016</year>

19 <url>http://.../tadr20/30/9</url>
20 </record>

21</results>
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What Is XPath?

Queried XML File XPath Expression

? ion= ing= =
1<?xml version="1.0" encoding="UTF-8"7> 1/results/record[@class="current"]
2<results>

<record class="current">

&

4 <volume>30</volume>

5} <issue>11</issue> esu|t Set
6 <year>2016</year>

7

8

9

<url>http://.../tadr20/30/11</url>
</record> 1(
" <record> 2 <record class="current">
<volume>30</volume>
11 <issue>10</issue> g <volume>30</volume>
12 <year>2016</year> 4 <issue>11</issue>
13 <url>http://.../tadr20/30/10</url> 5 <year>2016</year>
14  </record>
15 <£ec0;$ 6 <url>[...]</url>
16 <volume>30</volume> 7 </record>
17 <issue>9</issue> 8)
18 <year>2016</year>

19 <url>http://.../tadr20/30/9</url>
20 </record>
21</results>

Smart Harvesting with OXPath



What Does OXPath Add?

Action:

m fill in forms

m click links, buttons, etc.

Extraction:

m add markers to extract selected nodes

[teration:

m loops, e.g. for paginated content

C. Michels & M. Neumann Smart Harvesting with OXPath



Example: Navigating Google Scholar

OXPath Expression

i Alerts  More

Tdoc('https://scholar.google.com')

Google

Scholar

® Articles Case law

Stand on the shoulders of giants

About Google Scholar  Privacy Terms

Go to Google Scholar
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Example: Navigating Google Scholar

OXPath Expression

i Alerts  More

Tdoc('https://scholar.google.com')
2 //input[@id='gs_hdr_tsi'l]/{"0XPath"}

Google

Scholar

‘ OXPath| n

® Articles Case law

Stand on the shoulders of giants

About Google Scholar  Privacy Terms

Go to Google Scholar
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Example: Navigating Google Scholar

OXPath Expression

i Alerts  More

Tdoc('https://scholar.google.com')
2 //input[@id='gs_hdr_tsi']/{"0XPath"}
3 /../following-sibling::button/{click/}

Google

Scholar

‘ OXPath| ﬂ

® Articles Case law

Stand on the shoulders of giants

About Google Scholar  Privacy Terms

Go to Google Scholar
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Example: Navigating Google Scholar

OXPath Expression

OXPath H Tdoc('https://scholar.google.com')
2 //input[@id='gs_hdr_tsi']/{"0XPath"}

3 /../following-sibling: :button/{click/}

Scholar Any time ~ M

OXPath: A language for [HTML] S
scalable data extraction,

automation, and crawling on the deep
web

T Furche, G Gottlob, G Grasso, C Schallhart, A
Sellers - The VLDE Journal, 2013 - Springer
Abstract The evolution of the web has outpaced
itself: A growing wealth of information and
increasingly sophisticated interfaces necessitate
automated processing. yet existing automation
and data extraction technologies have been
overwhelmed by this very growth. ...

Cited by 46 Related articles More

B Create alert
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Example: Navigating Google Scholar

OXPath Expression

OXPath H Tdoc('https://scholar.google.com')
2 //input[@id='gs_hdr_tsi']/{"0XPath"}

3 /../following-sibling: :button/{click/}
4 //*[0id="gs_res_ab_yy-b']/{click}

Scholar Any time ~ M

OXPath: A language for [HTML] S
scalable data extraction,

automation, and crawling on the deep
web

T Furche, G Gottlob, G Grasso, C Schallhart, A
Sellers - The VLDE Journal, 2013 - Springer
Abstract The evolution of the web has outpaced
itself: A growing wealth of information and
increasingly sophisticated interfaces necessitate
automated processing. yet existing automation
and data extraction technologies have been
overwhelmed by this very growth. ...

Cited by 46 Related articles More

B Create alert

Smart Harvesting with OXPath



Example: Navigating

Scholar Any time i
Since 2016

OXPath: £ since 2015 ML] S

sca]able_ d Since 2012

automatior deep

web

T Furche, G¢ Sort by relevance 1art, A

Sellers - The jer

Abstract The Sort by date ‘paced

itself: A growing wealth of information and
increasingly sophisticated interfaces necessitate
automated processing. yet existing automation
and data extraction technologies have been
overwhelmed by this very growth. ...

Cited by 46 Related articles More

B Create alert

OXPath n

Google Scholar

OXPath Expression

Tdoc('https://scholar.google.com')

2 //input[@id='gs_hdr_tsi']/{"0XPath"}

3 /../following-sibling::button/{click/}

4 //*[0id="'gs_res_ab_yy-b']/{click}

5 //following: :*[@role="menuitemradio'] [contains(.,
'2016')1/{click/}
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Example: Navigating Google Scholar

OXPath Expression

OXPath H Tdoc('https://scholar.google.com')
2 //input[@id='gs_hdr_tsi']/{"0XPath"}

3 /../following-sibling: :button/{click/}

4 //*[0id="gs_res_ab_yy-b']/{click}

5 //following: : ¥ [@role="menuitemradio'] [contains(.,
'2016')1/{click/}

Scholar Since 2016 ~ =

[c] Tim Furche, Georg UBT Vo
Gottlob, Giovanni Grasso,

Christian Schallhart: OXPath:
Everyone can Automate the Web!

T Furche - Palicy, 2016 - ipp.oii.ox.ac.uk
Selected papers from this conference were
published in a special issue on the potentials and
challenges of big data (Palicy and Internet, June
2013, vol. 5, iss. 2). Read the issue editorial:
Addressing the policy challenges and
opportunities of “Big data” by Helen ...

More

B Create alert
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Example: Navigating Google Scholar

OXPath

Scholar Since 2016 ~ =

[c] Tim Furche, Georg UBT Vo
Gottlob, Giovanni Grasso,

Christian Schallhart: OXPath:
Everyone can Automate the Web!

T Furche - Palicy, 2016 - ipp.oii.ox.ac.uk
Selected papers from this conference were
published in a special issue on the potentials and
challenges of big data (Policy and Intemet, June
2013, vol. 5, iss. 2). Read the issue editorial:
Addressing the policy challenges and
opportunities of “Big data” by Helen ...

More

B Create alert

OXPath Expression

Tdoc('https://scholar.google.com')

2 //input[@id='gs_hdr_tsi']/{"0XPath"}

3 /../following-sibling::button/{click/}

4 //*[0id="gs_res_ab_yy-b']/{click}

5 //following: : ¥ [@role="menuitemradio'] [contains(.,
'2016')]1/{click/}

6 //div[@class="gs_ri']//h3/a:<title=string(.)>

XML Output

1<?xml version="1.0" encoding="UTF-8"?7>
2<results>

3 <title>Tim Furche, Georg Gottlob, [...]J</title>
4</results>
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Example: Navigating Google Scholar

OXPath

Scholar Since 2016 ~ =

[c] Tim Furche, Georg UBT Vo
Gottlob, Giovanni Grasso,

Christian Schallhart: OXPath:
Everyone can Automate the Web!

T Furche - Palicy, 2016 - ipp.oii.ox.ac.uk
Selected papers from this conference were
published in a special issue on the potentials and
challenges of big data (Policy and Intemet, June
2013, vol. 5, iss. 2). Read the issue editorial:
Addressing the policy challenges and
opportunities of “Big data” by Helen ...

More

B Create alert

OXPath Expression

Tdoc('https://scholar.google.com')

2 //input[@id='gs_hdr_tsi']/{"0XPath"}

3 /../following-sibling: :button/{click/}

4 //*[0id="gs_res_ab_yy-b']/{click}

5 //following: : ¥ [@role="menuitemradio'] [contains(.,
'2016')]/{click/}

6 /(//*[@id="gs_nm']/button[2] [not (@disabled)]/{click/})*

7 //div[@class="gs_ri']//h3/a:<title=string(.)>

XML Output

1<?xml version="1.0" encoding="UTF-8"?7>
2<results>

3 <title>Tim Furche, Georg Gottlob, [...]</title>
4</results>
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Example: Navigating Google Scholar

OXPath

Scholar Since 2016 ~ =

[C] Special Issue: Big Data UBT Vo
J Eckert, J Hemsley, R Mason,

K Mahon, S Walker - Policy, 2016 -
ipp.oii.ox.ac.uk

... Washington; with Joe Eckert, Jeff Hemsley,
Robert Mason, and Karine Mahon): SoMe Tools
for Social Media Research. and Giovanni Grasso
(Univ. Oxford; with Tim Furche, Georg Gottlob,
and Christian Schallhart): OXPath: Everyone can
Automate the Web! Travel Bursaries. ...

More

B Create alert

OXPath Expression

Tdoc('https://scholar.google.com')

2 //input[@id='gs_hdr_tsi']/{"0XPath"}

3 /../following-sibling: :button/{click/}

4 //*[0id="gs_res_ab_yy-b']/{click}

5 //following: : ¥ [@role="menuitemradio'] [contains(.,
'2016')]/{click/}

6 /(//*[@id="gs_nm']/button[2] [not (@disabled)]/{click/})*

7 //div[@class="gs_ri']//h3/a:<title=string(.)>

XML Output

1<?xml version="1.0" encoding="UTF-8"?7>
2<results>
3 <title>Tim Furche, Georg Gottlob,
4</results>

[...]1</title>
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Example: Navigating Google Scholar

OXPath

Scholar Since 2016 ~ =

[C] Special Issue: Big Data UBT Vo
J Eckert, J Hemsley, R Mason,

K Mahon, S Walker - Policy, 2016 -
ipp.oii.ox.ac.uk

... Washington; with Joe Eckert, Jeff Hemsley,
Robert Mason, and Karine Mahon): SoMe Tools
for Social Media Research. and Giovanni Grasso
(Univ. Oxford; with Tim Furche, Georg Gottlob,
and Christian Schallhart): OXPath: Everyone can
Automate the Web! Travel Bursaries. ...

More

B Create alert

OXPath Expression

Tdoc('https://scholar.google.com')

2 //input[@id='gs_hdr_tsi']/{"0XPath"}

3 /../following-sibling: :button/{click/}

4 //*[0id="gs_res_ab_yy-b']/{click}

5 //following: : ¥ [@role="menuitemradio'] [contains(.,
'2016')]/{click/}

6 /(//*[@id="gs_nm']/button[2] [not (@disabled)]/{click/})*

7 //div[@class="gs_ri']//h3/a:<title=string(.)>

XML Output

1<?xml version="1.0" encoding="UTF-8"?7>
2<results>

3 <title>Tim Furche, Georg Gottlob, [...]</title>
4 <title>Special Issue: Big Data [...]J</title>
5</results>
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Example: Navigating Google Scholar

OXPath

Scholar Since 2016 ~ =

[C] Special Issue: Big Data UBT Vo
J Eckert, J Hemsley, R Mason,

K Mahon, S Walker - Policy, 2016 -
ipp.oii.ox.ac.uk

... Washington; with Joe Eckert, Jeff Hemsley,
Robert Mason, and Karine Mahon): SoMe Tools
for Social Media Research. and Giovanni Grasso
(Univ. Oxford; with Tim Furche, Georg Gottlob,
and Christian Schallhart): OXPath: Everyone can
Automate the Web! Travel Bursaries. ...

More

B Create alert

OXPath Expression

Tdoc('https://scholar.google.com')

2 //input[@id='gs_hdr_tsi']/{"0XPath"}

3 /../following-sibling: :button/{click/}

4 //*[0id="gs_res_ab_yy-b']/{click}

5 //following: : ¥ [@role="menuitemradio'] [contains(.,
'2016')]/{click/}

6 /(//*[@id="gs_nm']/button[2] [not (@disabled)]/{click/})*

7 //div[@class="gs_ri']//h3/a:<title=string(.)>

XML Output

1<?xml version="1.0" encoding="UTF-8"?7>
2<results>

3 <title>Tim Furche, Georg Gottlob, [...]</title>
4 <title>Special Issue: Big Data [...]J</title>

5]

6</results>
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Example: Navigating Google Scholar

OXPath Expression

OXPath H Tdoc('https://scholar.google.com')
2 //input[@id='gs_hdr_tsi']/{"0XPath"}

3 /../following-sibling: :button/{click/}
i - 4 //*[@id="'gs_res_ab_yy-b']/{click}
5i 2016 ~
Scholar nee 5 //following: : ¥ [@role="menuitemradio'] [contains(.,
'2016')]/{click/}

) . . 6 /(//*[@id="gs_nm']/button[2] [not(@disabled)]/{click/})*
Texvikeg avaxkaiuvding [PDF] tei 7 //div[@class='gs_ri']//h3/a:<title=string(.)>
EVBIadE pouaag
mAnpo@opiag ot BACEIC BEBOPEVWV
KAM MTTAGANG, AAM Folvapne, ZAM
MemeAdonc - 2016 - repository. library.teimes.gr X M L Utp UT

Page 1. TEXNOAOTIKO EKMAIAEYTIKO

IAPYMA AYTIKHE EAAAAOE AIOIKHIHE & 1<?xml version="1.0" encoding="UTF-8"?>
OIKONOMIAZ TMHMA ACTIETIKHE 2<results> :
ATYXIAKH EPTASIA TEXNIKES 3 <title>Tim Furche, Georg Gottlob, [...]</title>
ANAKAAYWHE ENAIAGEPOYIAT 4 <title>Special Issue: Big Data [...]J</title>
NAHPOQOPIAZ IE BAZEIZ AEAOMENON ... 9

6</results>

More

B Create alert

Smart Harvesting with OXPath



Why OXPath?

XPath OXPath

m static web m dynamic web
m plain HTML m AJAX
m complete content m content on demand

C. Michels & M. Neumann Smart Harvesting with OXPath June 15,2018 24/40



OXPath In Use

In current working environment and production:

m OXPath-based wrappers in dblp

m collection of OXPath expressions prototypical of bibliographic

domain

m OXPath Tutorial

C. Michels & M. Neumann Smart Harvesting with OXPath



OXPath Tutorial

Introduction to OXPath

Ruslan R. Fayzrakhmanov
Christopher Michels

Mandy Neumann

C. Michels & M. Neumann

m supported by the Oxford research
team that developed OXPath

m including:
B a concise summary of XPath

m setup and use instructions for
OXPath

m list of action keywords

m list of functions for extraction and
DOM-tree navigation

m starter examples from the
bibliographic domain

Smart Harvesting with OXPath



OXPath In Use

In current working environment and production:

m OXPath-based wrappers in dblp

m collection of OXPath expressions prototypical of bibliographic

domain
m OXPath Tutorial

m integrated support for OXPath language in open-source editor Atom

C. Michels & M. Neumann Smart Harvesting with OXPath June 15,2018 27/40



Tool Support: Atom

Language plugin for Atom text editor

m syntax highlighting for
keywords

m helps spotting errors and
improves readability

m intended to lower barriers for
beginners
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OXPath In Use

In current working environment and production:

m OXPath-based wrappers in dblp

m collection of OXPath expressions prototypical of bibliographic

domain
m OXPath Tutorial
m integrated support for OXPath language in open-source editor Atom

m OXPath-based monitoring for digital libraries of large-scale

publishers

C. Michels & M. Neumann Smart Harvesting with OXPath June 15,2018 29/40



Monitoring: ACM

m metadata delivery might be unreliable
Recery losted e st pocesing= (e.g. incomplete)

Proceedings of the 10th International Conference on Security of
Information and Networks

SIN 17 .
roceengs o e L2 ntemaiora Workshap o Vaabiy m observe several news windows,
Modelling of Software-Intensive Systems

T S | unreliable as well

of the 15th Conference on Advances in

v m last 2 weeks

Proceedings of the 1st Reversing and Offensive-oriented Trends

Sumnneitm
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Monitoring: ACM

m metadata delivery might be unreliable
(e.g. incomplete)

m observe several news windows,
unreliable as well

m last 2 weeks

m last 12 months

A. Neumann Smart Harvesting with OXPath



Monitoring: ACM

m metadata delivery might be unreliable
(e.g. incomplete)

m observe several news windows,
unreliable as well

m last 2 weeks

m last 12 months

m last 3 months

& M. Neumann Smart Harvesting with OXPath



OXPath In Use

In future use:

m interactive tool for devising OXPath expressions

m integrate further tools for OXPath

. Neumann Smart Harvesting with OXPath



Visual OXPath

Google scholar &

m provide a visual interface ' " s

m integrate tools for XPath

m goal: semi-supervised
wrapper induction

[Er—————
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Discussion

Thank you for your attention!
Feel free to ask any questions now!

Contact us:
mandy .neumann@th-koeln.de
michelscQuni-trier.de

Source:
Visit http://www.oxpath.org, €.g.
to find the tutorial

s & M. Neumann Smart Harvesting with OXPath


mandy.neumann@th-koeln.de
michelsc@uni-trier.de
http://www.oxpath.org
http://www.oxpath.org/papers/2017-IntroductionToOxpath-ed1.pdf

Table of Contents

The Role of OXPath in Smart Harvesting I
Maintaining Scientific Literature Databases
OXPath

Examples

Demonstration
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EDM 2074: Simple Extraction

OXPath Expression

Tdoc('http://edm2014.org/?page=proceedings')

1<?xml version="1.0" encoding="UTF-8"7>
Learting > 2<results>

Camegie
1</results>
%,
<P
MARI

PEARSON
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EDM 2074: Simple Extraction

OXPath Expression

<html xmlns="[...]" xml:lang="en"> Tdoc('http://edm2014.0rg/?page=proceedings')

1
2
8
4
5] <strong>Online Proceedings</strong>
6
7
8
9

<strong>Full Papers</strong> 1<?xml version="1.0" encoding="UTF-8"7>
2<results>

<p-Adaptive Practice of [...] 1</results>

10 <br/>

11 <em> Jan Papousek, [...]</em>

12 <br/>

13 Pages 6-13 [

14 <a href="uploads/[...].pdf">pdf</a>

15 ]

16

17 </p>

18

19 </div>

20

21 </html>

u]
|
1
ul
i

DA
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EDM 2074: Simple Extraction

OXPath Expression

<html xmlns="[...]" xml:lang="en"> Tdoc('http://edm2014.0rg/?page=proceedings')
2 //*[@id='content']/p[./em]:<record>

<strong>Full Papers</strong>

1<?xml version="1.0" encoding="UTF-8"7>

1
2
8
4
5] <strong>Online Proceedings</strong>
6
7
8
9

<p>Adaptive Practice of [...] 2 <results>
10 <br/> 3 <record></record>
11 <em> Jan Papousek, [...]</em> 4 <record></record>
12 <br/> 5
13 Pages 6-13 [ 6</results>
14 <a href="uploads/[...].pdf">pdf</a>
15 ]
16
17 </p>
18
19 </div>
20
21</html>

u]
|
1
ul
i

DA
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EDM 2074: Simple Extraction

HTML Source OXPath Expression

<html xmlns="[...]" xml:lang="en">

<div id="content">

1
2
&
4
5 <strong>Online Proceedings</strong>
6
7 <strong>Full Papers</strong>

8

9

<p>Adaptive Practice of [...]
10 <br/>

11 <em> Jan Papousek, [...]</em>
12 <br/>

13 Pages 6-13 [

14 <a href="uploads/[...].pdf">pdf</a>
15 ]

16

17 </p>

18

19 </div>

20

21 </html>

Tdoc('http://edm2014.o0rg/?page=proceedings')
2 //*[@id='content']/p[./em] :<record>
3 [./em:<authors=string(.)>]

1<?xml version="1.0" encoding="UTF-8"7>
2<results>

4 <record>

5) <authors> Jan Papousek, [...]</authors>
6 </record>

7

8</results>

XML Output

u]
|
1
ul
i

DA
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EDM 2074: Simple Extraction

HTML Source OXPath Expression

<html xmlns="[...]" xml:lang="en"> Tdoc('http://edm2014.0rg/?page=proceedings')
2 //*[@id='content']/p[./em] :<record>
<div id="content"> 3 [./em:<authors=string(.)>]

4 [./text () [1]:<title=string(.)>]

1
2
8
4
5] <strong>Online Proceedings</strong>
6
7
8
9

<strong>Full Papers</strong>
XML Output

<p>Adaptive Practice of [...]

10 <br/> 1<?xml version="1.0" encoding="UTF-8"7>

11 <em> Jan Papousek, [...]</em> 2 <results>

12 <br/> 3

13 Pages 6-13 [ 4  <record>

14 <a href="uploads/[...].pdf">pdf</a> 5 <authors> Jan Papousek, [...]</authors>
15 ] 6 <title>Adaptive Practice of [...]J</title>
16 7 </record>

17 </p> 8

18 9</results>

19 </div>

20

21 </html>

u]
|
1
ul
i

DA
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EDM 2074: Simple Extraction

HTML Source OXPath Expression

T<html xmlns="[...]" xml:lang="en"> Tdoc('http://edm2014.0rg/?page=proceedings')

2 2 //*[@id='content']/p[./em] :<record>

3 <div id="content"> 3 [./em:<authors=string(.)>]

4 4 [./text () [1] :<title=string(.)>]

5 <strong>Online Proceedings</strong> 5 [./br[2]/following-sibling::text () [1]

6 :<pages=substring-after(., "Pages ")>]
7 <strong>Full Papers</strong>

8

9

<p>Adaptive Practice of [...]
10 <br/> XML C)l-”:pl'rt
11 [...1</em>

<em> Jan Papousek,

12 <br/> 1<?xml version="1.0" encoding="UTF-8"7>
13 Pages 6-13 [ 2 <results>
14 <a href="uploads/[...].pdf">pdf</a> 3
15 ] 4 <record>
16 5 <authors> Jan Papousek, [...]</authors>
17 </p> 6  <title>Adaptive Practice of [...]</title>
18 7 <pages>6-13 [</pages>
19 </div> 8 </record>
20 9
21 </html> 10</results>
o =) = E E DAl
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EDM 2074: Simple Extraction

HTML Source OXPath Expression

<html xmlns="[...]" xml:lang="en"> Tdoc('http://edm2014.org/?page=proceedings')

2 //*[@id='content']/p[./em] :<record>

3 [./em:<authors=string(.)>]

4 [./text () [1]:<title=string(.)>]

5 [./br[2]/following-sibling: :text () [1]
:<pages=substring-after(., "Pages ")>]

<strong>Full Papers</strong> 6 [./a:<url=string(@href)>]

<div id="content">

1
2
8
4
5 <strong>Online Proceedings</strong>
6
7
8
9

<p-Adaptive Practice of [...]

10 <br/>
11 <em> Jan Papousek, [...]</em> XML tput
12 <br/>

13 Pages 6-13 [ 1<?xml version="1.0" encoding="UTF-8"7>

14 <a href="uploads/[...].pdf">pdf</a> 2<results>

15 ] 3

16 4 <record>

17 </p> 5 <authors> Jan Papousek, [...]</authors>
18 6 <title>Adaptive Practice of [...]</title>
19  </div> 7 <pages>6-13 [</pages>

20 8 <url>uploads/[...].pdf</url>

21 </html> 9 </record>

10
11 </results>

u]
|
1
ul
i

DA
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EDM 2074: Simple Extraction

OXPath Expression

1 Tdoc('http://edm2014.0rg/?page=proceedings')

2 2 //*[@id='content']/p[./em] :<record>

& 3 [./em:<authors=string(.)>]

4 4 [./text () [1] :<title=string(.)>]

5] <strong>Online Proceedings</strong> 5 [./br[2]/following-sibling: :text () [1]

6 :<pages=substring-after(., "Pages ")>]
7 <strong>Full Papers</strong> 6 [./a:<url=string(@href)>]

8 7 [./preceding: :strong[1] :<header=string(.)>]
9 <p>Adaptive Practice of [...]

10 <br/>

11 <em> Jan P: k, [...]</em>
2 s E XML Output
13

Pages 6-13 [

14 <a href="uploads/[...].pdf">pdf</a> 1<?xml version="1.0" encoding="UTF-8"7>

15 ] 2<results>

16

17 </p> 4 <record>

18 5 <authors> Jan Papousek, [...]J</authors>
19 </div> 6 <title>Adaptive Practice of [...]</title>
20 7 <pages>6-13 [</pages>

21 </html> 8 <url>uploads/[...].pdf</url>

9 <header>Full Papers</header>
10 </record>
11
12</results>

DA

u]

|
1
ul

i
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EDM 2074: Advanced Extraction

<strong>Full Papers</strong>

1
2
8
4
5] <strong>Online Proceedings</strong>
6
7
8
9

<p>Adaptive Practice of [...]
10 <br/>

11 <em> Jan Papousek, [...]</em>
12 <br/>

13 Pages 6-13 [

14 <a href="uploads/[...].pdf">pdf</a>
15 ]

16

17 </p>

18

19 </div>

20

21 </html>

OXPath Expression

Tdoc('http://edm2014.0rg/?page=proceedings')
2 //*[@id='content']/p[./em] :<record>

8 [./em:<authors=string(.)>]

4 [./text () [1]:<title=string(.)>]

5 [./br[2]/following-sibling: :text () [1]

:<pages=substring-after(., "Pages ")>]
6 [./a:<url=string(@href)>]
7 [./preceding: :strong[1] :<header=string(.)>]

XML Output

1<?xml version="1.0" encoding="UTF-8"7>
2<results>

4 <record>
5 <authors> Jan Papousek, [...]</authors>
6 <title>Adaptive Practice of [...]</title>
7 <pages>6-13 [</pages>
8 <url>uploads/[...].pdf</url>
9 <header>Full Papers</header>

10 </record>

11

12</results>

u]

|
1
ul

i

Smart Harvesting with OXPath

DA



EDM 2074: Advanced Extraction

OXPath Expression

1 Tdoc('http://edm2014.0rg/?page=proceedings')

2 2 //*[@id='content']/p[./em] :<record>

3 3 [./em:<authors=normalize-space(.)>]

4 4 [./text () [1] :<title=string(.)>]

5 <strong>Online Proceedings</strong> 5 [./br[2]/following-sibling: :text () [1]

6 :<pages=substring-after(., "Pages ")>]
7 <strong>Full Papers</strong> 6 [./a:<url=string(@href)>]

8 7 [./preceding: :strong[1] :<header=string(.)>]
9 <p>Adaptive Practice of [...]

10 <br/>

11 <em> Jan P k, [...]1</em>
2w . XML Output
13

Pages 6-13 [

14 <a href="uploads/[...].pdf">pdf</a> 1<?xml version="1.0" encoding="UTF-8"7>

15 ] 2<results>

16

17 </p> 4 <record>

18 5 <authors>Jan Papousek, [...]</authors>

19 </div> 6 <title>Adaptive Practice of [...]</title>
20 7 <pages>6-13 [</pages>

21</html> 8 <url>uploads/[...].pdf</url>

9 <header>Full Papers</header>
10 </record>
11
12</results>

DA

u]

|
1
ul

i
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EDM 2074: Advanced Extraction

OXPath Expression

1 <html xmlns="[...]" xml:lang="en"> Tdoc('http://edm2014.org/?page=proceedings')
2 2 //*[@id='content']/p[./em] :<record>
3 <div id="content"> 3 [./em:<authors=normalize-space(.)>]
4 4 [./text () [1] :<title=string(.)>]
5 <strong>Online Proceedings</strong> 5 [./br[2]/following-sibling::text () [1]
6 :<pages=replace(normalize-space(.),
7 <strong>Full Papers</strong> "ok?7(\d+(-\d+) 7). x", "$1")>]
8 6 [./a:<url=string(@href)>]
9 <p-Adaptive Practice of [...] 7 [./preceding: :strong[1] : <header=string(.)>]
10 <br/>
11 <em> Jan Papousek, [...]</em>
12 <br/>
13 Pages 6-13 [ XML tput
14 <a href="uploads/[...].pdf">pdf</a>
15 1 1<?xml version="1.0" encoding="UTF-8"7>
16 2<results>
17 </p> 3
18 4 <record>
19 </div> 5 <authors>Jan Papousek, [...]</authors>
20 6 <title>Adaptive Practice of [...]</title>
21 </html> 7 <pages>6-13</pages>
8 <url>uploads/[...].pdf</url>
9 <header>Full Papers</header>
10 </record>
11
12</results>

u]
|
1
ul
i

DA
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EDM 2074: Advanced Extraction

OXPath Expression

1 <html xmlns="[...]" xml:lang="en"> Tdoc('http://edm2014.org/?page=proceedings')
2 2 //*[@id='content']/p[./em] :<record>
3 <div id="content"> 3 [./em:<authors=normalize-space(.)>]
4 4 [./text () [1]:<title=string(.)>]
5 <strong>Online Proceedings</strong> 5 [./br[2]/following-sibling: :text () [1]
6 :<pages=replace (normalize-space(.),
7 <strong>Full Papers</strong> "ok (\d+(=\d+)?) .k, "$1v)>]
8 6 [./a:<url=qualify-url(@href)>]
9 <p-Adaptive Practice of [...] 7 [./preceding: :strong[1] : <header=string(.)>]
10 <br/>
11 <em> Jan Papousek, [...]</em>
12 <br/>
13 Pages 6-13 [ XML tput
14 <a href="uploads/[...].pdf">pdf</a>
15 1 1<?xml version="1.0" encoding="UTF-8"7>
16 2<results>
17 </p> 3
18 4 <record>
19 </div> 5 <authors>Jan Papousek, [...]</authors>
20 6 <title>Adaptive Practice of [...]</title>
21 </html> 7 <pages>6-13</pages>
8 <url>http://[...]uploads/[...].pdf</url>
9 <header>Full Papers</header>
10 </record>
11
12</results>

u]
|
1
ul
i

DA
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EDM 20716: Adapting from EDM 2014

rce (EDM 2014)

<html xmlns="[...]" xml:lang="en">

<div id="content">

1
2
&
4
5 <strong>Online Proceedings</strong>
6
7 <strong>Full Papers</strong>

8

9

<p-Adaptive Practice of [...]
10 <br/>

11 <em> Jan Papousek, [...]</em>
12 <br/>

13 Pages 6-13 [

14 <a href="uploads/[...].pdf">pdf</a>
15 ]

16

17 </p>

18

19 </div>

20

21 </html>

OXPath Expression (EDM 2014)

Tdoc('http://edm2014.0rg/?page=proceedings')

2 //*[@id='content']/p[./em] :<record>

8 [./em:<authors=string(.)>]

4 [./text () [1]:<title=string(.)>]

5 [./br[2]/following-sibling: :text () [1]
:<pages=substring-after(., "Pages ")>]

6 [./a:<url=string(@href)>]

7 [./preceding: :strong[1] :<header=string(.)>]

XML Output (EDM 2014)

1<?xml version="1.0" encoding="UTF-8"7>
2<results>

4 <record>
5 <authors> Jan Papousek, [...]</authors>
6 <title>Adaptive Practice of [...]</title>
7 <pages>6-13 [</pages>
8 <url>uploads/[...].pdf</url>
9 <header>Full Papers</header>
10 </record>
11
12</results>

u]
|
1
ul
i
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EDM 20716: Adapting from EDM 2014

XPath Expression

Tdoc('http://edm2016.org/proceedings.html")

2 //*[@id='content']/p[./em] :<record>

3 [./em:<authors=string(.)>]

4 [./text () [1]:<title=string(.)>]

Proceedings B [./br[2]/following-sibling: :text () [1]

speaters ; sTe  Sponsors :<pages=substring-after(., "Pages ")>]

EDM16

The 9" Intl. Conf. on
Educational Data Mining

June 29 - July 2, 2016
Raleigh
North Carolina, USA|

p— Individual papers crviTas 6 [./a:<url=string(@href)>]
e 7 [./preceding: :strong[1] : <header=string(.)>]
Invited Taks Gsas
— PV ———— cencce

A Learming

wrds oty " Blackboard
T - XM tput

1<?xml version="1.0" encoding="UTF-8"7>
2<results>
3</results>

DA

u]

|
1
ul

i
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EDM 20716: Adapting from EDM 2014

XPath Expression

Tdoc('http://edm2016.org/proceedings.html")

2 //*[@id='content']/p[./em] :<record>

3 [./em:<authors=string(.)>]

4 [./text () [1]:<title=string(.)>]

Proceedings B [./br[2]/following-sibling: :text () [1]

speaters sTe  Sponsors :<pages=substring-after(., "Pages ")>]

EDM16

The 9" Intl. Conf. on
Educational Data Mining

June 29 - July 2, 2016
Raleigh
North Carolina, USA|

Koo Individual papers & e 6 [./a:<url=string(@href)>]
[ 7 [./preceding: :strong[1] : <header=string(.)>]
Invited Taks Gsas
— PV ———— cenoact

A Learming

wrds oty " Blackboard
T - XM tput

1<?xml version="1.0" encoding="UTF-8"7>
2<results>

8]
4 <record>

5 <authors>???</authors>

6 <title>??7</title>

7 <pages>??7</pages>

8 <url>???</url>

9 <header>???</header>
10 </record>

12</results>

DA

u]

|
1
ul

i

Smart Harvesting with OXPath



EDM 20716: Adapting from EDM 2014

XPath Expressio

Tdoc('http://edm2016.org/proceedings.html')

EDM16

The 9" Intl. Conf. on
Educational Data Mining

June 29 - July 2, 2016

Raleigh 2 777:<record>
North Carolina, USA 3 [777:<authors=777>]
4
=0 Proceedings 5)
speatars ame  Sponsors 6
o Individual papers Genatd 7
R Invited Talks Gsas

N—— Data Driven Education: Somoopporuniies and Challenges 1, CEnGAGE
7 Learning
WISE Waye o Stengthen gy Science Lesring

Marsa i resenion) Blackboard

Enabingpeopeto harmese an cortrol EDM for Wlang e idelesring
Juay Ky

e

Attendecs boa
MARI

1<?xml version="1.0" encoding="UTF-8"7>
2<results>

8]
4 <record>
5 <authors>???</authors>

6 <title>??7</title>
7 <pages>??7</pages>
8 <url>???</url>
9 <header>?77</header>
10 </record>

11

12</results>

u]
|
1
ul
i

DA
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EDM 20716: Adapting from EDM 2014

HTML Source OXPath Expression

10
11
12
13
14
15
16
17

<a id="[...]" class="citation_title"

..1">Data-Driven [...]</a>

Jtitle">9th [...]1</span>
1firstpage">2</span>
Jlastpage">2</span>
Ipdf_url">httpl...]1</span>

Jauthor">Ral...]</span>

<html>
<hi>Individual papers</hil>
<h3>Invited Talks</h3>
<p>
href="
<span class="[...
<span class="[...
<span class="[...
<span class="[...
<br/>
<span class="[...
</p>
</html>

Tdoc('http://edm2016.org/proceedings.html')
??7:<record>

[?77:<authors=?7?>]

[?77:<title=777>]

[777:<pages=777>]

[77?:<url=?77>]

[?77:<header=777>]

XML Output

1<?xml version="1.0" encoding="UTF-8"7>
2<results>

3

4 <record>

5 <authors>???</authors>

6 <title>??7</title>

7 <pages>??7</pages>

8 <url>???</url>
9
0

NouhwN

<header>?77</header>
1 </record>
11

12</results>

u]
|
1
ul
i

DA
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EDM 20716: Adapting from EDM 2014

HTML Source OXPath Expression

10
11
12
13
14
15
16
17

<hi>Individual papers</hil>
<h3>Invited Talks</h3>

<p>

<a id="[...]" class="citation_title"

href="[..
<span class="[...
<span class="[...
<span class="[...
<span class="[...
<br/>
<span class="[...
</p>
</html>

.1">Data-Driven [...]</a>

Jtitle">9th [...]1</span>
Jfirstpage">2</span>
Jlastpage">2</span>
Ipdf_url">httpl...]1</span>

Jauthor">Ral...]</span>

Tdoc('http://edm2016.org/proceedings.html')
2 //pl./*[contains(@class, 'cit')]]:<record>
3 [?77:<authors=?7?7>]

4 [?77:<title=777>]

5 [??7: 77>]

6 [777:<url=777>

7 [??7:<header=777>]

XML Output

1<?xml version="1.0" encoding="UTF-8"7>
2<results>

8]
4 <record>
5 <authors>???</authors>

6 <title>??7</title>
7 <pages>??7</pages>
8 <url>???</url>
9 <header>?77</header>
10 </record>

11

12</results>

u]
|
1
ul
i

DA
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EDM 20716: Adapting from EDM 2014

HTML Source OXPath Expression

7 <html> Tdoc('http://edm2016.org/proceedings.html')

2 2 //pl./*[@class~='cit']]:<record>

3  <hi>Individual papers</hl> 3 [./*[@class~='author'] :<authors=string(.)>]

4 <h3>Invited Talks</h3> 4 [?777:<title=777>]

5 5

6 6
7

<p> [?77:<pages=777>]
<a id="[...]" class="citation_title" [??7:<url=??77>]
href=" [777:<header=777>]

..]">Data-Driven [...]</a>

8 <span class="[...]title">9th [...]</span>

9 <span class="[...]firstpage">2</span>
10 <span class="[...]lastpage">2</span> XML tput
11 Ipdf_url">httpl...]1</span>

<span class="[...

12 <br/> 1<?xml version="1.0" encoding="UTF-8"7>
13 <span class="[...Jauthor">Ral[...]</span> 2<results>

14 3

15 </p> 4 <record>

16 5 <authors>Rakesh Agrawal</authors>
17 </html> <title>???7</title>

6
7 <pages>??7</pages>
8 <url>???</url>
9 <header>???</header>
10 </record>

11

12</results>

u]
|
1
ul
i

DA
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EDM 20716: Adapting from EDM 2014

HTML Source OXPath Expression

7 <html> Tdoc('http://edm2016.org/proceedings.html')
2 2 //pl./x[@class~='cit']]:<record>
3  <hi>Individual papers</hl> 3 [./*[@class~='author'] :<authors=string(.)>]
4 <h3>Invited Talks</h3> 4 [./*[@class~="title'] :<title=string(.)>]
5 <p> 5 ?
6 <a id="[...]" class="citation_title" 6 [??7:<url=??7>
href="[...]">Data-Driven [...]</a> 7 [?77:<header=77?7>]

8 <span class="[...]title">9th [...]</span>

9 <span class="[...]firstpage">2</span>
10 <span class="[...]lastpage">2</span> XML tput
11

<span class="[...]pdf_url">http[...]1</span>

12 <br/> 1<?xml version="1.0" encoding="UTF-8"7>
13 <span class="[...]Jauthor">Ra[...]</span> 2 <results>

14 3

15 </p> 4 <record>

16 5 <authors>Rakesh Agrawal</authors>
17 </html> <title>Data-Driven [...]</title>

6
7 <pages>??7</pages>
8 <url>???</url>
9 <header>???</header>
10 </record>

11

12</results>

u]
|
1
ul
i

DA
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EDM 20716: Adapting from EDM 2014

OXPath Expression

1 Tdoc('http://edm2016.org/proceedings.html')
2 2 //pl./x[@class~='cit']]:<record>
3  <hi>Individual papers</hl> 3 [./*[@class~='author'] :<authors=string(.)>]
4 <h3>Invited Talks</h3> 4 [./*[@class~='title'] :<title=string(.)>]
5 <p> 5 [.:<pages=concat(./*[@class~='firstpage'],
6 <a id="[...]" class="citation_title" '-', ./x[@class~='lastpage'])>]
href="[...]">Data-Driven [...]</a> 6 [?77:<url=777>]
7 7 [7?7?:<header=777>]
8 <span class="[...]title">9th [...]</span>
9 <span class="[...]firstpage">2</span>
10 <span class="[...]lastpage">2</span>
11 <span class="[...]pdf_url">http[...]1</span> XML OUtpUt
12 <br/>
13 <span class="[...]Jauthor">Ral[...]</span> 1<?xml version="1.0" encoding="UTF-8"7>
14 2<results>
15 </p>
16 4 <record>
17 </html> 5 <authors>Rakesh Agrawal</authors>
6  <title>Data-Driven [...]</title>
7 <pages>2-2</pages>
8 <url>??7</url>
9 <header>???</header>
10 </record>
11
12</results>

u]
|
1
ul
i

DA
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EDM 20716: Adapting from EDM 2014

OXPath Expression

1 Tdoc('http://edm2016.org/proceedings.html')
2 2 //pl./x[@class~='cit']]:<record>
3  <hi>Individual papers</hl> 3 [./*[@class~='author'] :<authors=string(.)>]
4 <h3>Invited Talks</h3> 4 [./*[@class~='title'] :<title=string(.)>]
5 <p> 5 [.:<pages=concat(./*[@class~='firstpage'],
6 <a id="[...]" class="citation_title" '-', ./*[0class~='lastpage'])>]
href="[...]">Data-Driven [...]</a> 6 [./*[@class~="url'] :<url=string(.)>]
7 7 [7?77:<header=777>]
8 <span class="[...]title">9th [...]</span>
9 <span class="[...]firstpage">2</span>
10 <span class="[...]lastpage">2</span>
11 <span class:"[..4]pdf_5r§">http[.‘.]</span> XML OUtpUt
12 <br/>
13 <span class="[...]Jauthor">Ral[...]</span> 1<?xml version="1.0" encoding="UTF-8"7>
14 2<results>
15 </p>
16 4 <record>
17 </html> 5 <authors>Rakesh Agrawal</authors>
6  <title>Data-Driven [...]</title>
7 <pages>2-2</pages>
8 <url>http://[...].pdf</ee>
9 <header>???</header>
10 </record>
11
12</results>

u]
|
1
ul
i

DA
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EDM 20716: Adapting from EDM 2014

OXPath Expression

1 Tdoc('http://edm2016.org/proceedings.html')
2 2 //pl./x[@class~='cit']]:<record>
3 <hi>Individual papers</hl> 3 [./*[@class~='author'] :<authors=string(.)>]
4 <h3>Invited Talks</h3> 4 [./*[@class~='title'] :<title=string(.)>]
5 <p> 5 [.:<pages=concat(./*[@class~='firstpage'],
6 <a id="[...]" class="citation_title" '-', ./*[Qclass~='lastpage'])>]
href="[...]">Data-Driven [...]</a> 6 [./*[@class~='url'] :<url=string(.)>]
7 7 [./preceding: :h3[1] :<header=string(.)>]
8 <span class="[...]title">9th [...]</span>
9 <span class="[...]firstpage">2</span>
10 <span class="[...]lastpage">2</span>
11 <span class="[...]pdf_url">http[...]1</span> XML OUtpUt
12 <br/>
13 <span class="[...]Jauthor">Ral[...]</span> 1<?xml version="1.0" encoding="UTF-8"7>
14 2<results>
15 </p>
16 <record>
17 </html> <authors>Rakesh Agrawal</authors>

<pages>2-2</pages>
<url>http://[...].pdf</ee>
9 <header>Invited Talks</header>
10 </record>
11
12</results>

4
5
6 <title>Data-Driven [...]</title>
7
8

u]
|
1
ul
i

DA
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Demonstration: Booking

Booking xsaneten [ 3
e OXPath Expression
e
I
i . :::'Hw'mwm":mfmmm Tdoc("https://www.booking.com/hotel/de/metropolitan...")
] ’ © s et e, 2 //al@id='show_reviews_tab']/{click /}
2 i g 3 /(//*[@id='review_next_page_link']/{clkwithchange
R /1) *{0,2}
T 4 //div[contains(@class, 'review_list_block')]
en | @ Enfach in schéner Kurzuriad 5 //1lilcontains(@class, 'review_item')]
et o e [not (contains(@class, 'featured_review_item'))]
oy e Benen: [not (@class= 'review_item_photo
O Detoget sl rs . e v review_item_photo-p')]:<review>
6 [? .//x[contains(@class, 'review_item_date')]
7 :<date=normalize-space(.)>]
8 [? .//*[contains(@class, 'review_item_review_score')]
9 :<score=normalize-space(.)>]
10 [? .//*[@class='review_item_header_content_container']
11 :<title=normalize-space(.)>]
12 [? .//x[contains(@class, 'review_item_review_content')]
13 :<text=string-join(./p/text(), " ")>]
14 [? .//x[@class='reviewer_country']
15 :<country=normalize-space(.)>]

Smart Harvesting wi



Demonstration: Twitter

OXPath Expression

See what's happening right now

s Tdoc("https://twitter.com/search-home")
T = 2 //input[@id='search-home-input']/{'urlaub'}/{pressenter/}
3 /(//div[contains(@class, 'stream-footer')]
4 /{mouseover /})*{0, 4}
ol 08 K ek Delas Pty 5 /.:<count=count(//li[@data-item-type='tweet'])>
6 //li[@data-item-type='tweet']:<tweet>
7 [? .//strongl[@class='fullname show-popup-with-id ']

:<user_name=string(.)>]

8 [? .//alstarts-with(@class,
'account-group')]/span[0class="'username u-dir']
:<user_id=string(.)>]

9 [? .//al@class="tweet-timestamp js-permalink js-nav
js—tooltip"]/@title:<date=string(.)>]

10 [? .//plstarts-with(Qclass, 'TweetTextSize')]
:<content=normalize-space(.)>]

11 [? .//button[contains(@aria-describedby,
'reply-count')]/span/span:<antworten=string(.)>]

12 [? .//button[contains(@aria-describedby,
'retweet-count')]/span/span:<retweets=string(.)>]

13 [? .//button[contains(@aria-describedby,
'favorite-count')]/span/span:<likes=string(.)>]

art Harvesting with OXPa
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