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Introduction Reasoning and Ontologies in Data Extraction

Document search doesn’t cut it (any more)
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Object Search Today @ Google

flat in oxford Search ‘
About 48,700,000 results (0.19 seconds) Advanced search
Oxford Flats - Find Flats to Suit all Budgets | FindaProperty.com ek

Updated Daily. Register for Alerts.
Houses For Sale In Oxfordshire - Houses To Rent In Oxfordshire
www.findaproperty.com/flats

Flat In Oxford | TaylorWimpey.co.uk
New Flats & Houses in Oxford. Starting from £157,995.
www.taylorwimpey.co.uk/Oxford

Flat In Oxford | Primelocation.com

Search over 650,000 Luxury UK Flats from the Comfort of your Armchair!
Houses For Sale In Oxfordshire - Houses To Rent In Oxfordshire
www.primelocation.com/flats

Property to rent in Oxford, Oxfordshire

Results 1 - 20 of 582 — Review houses, flats and homes to rent in Oxford or try the ...
 Parking Space to rent in Oxford — £120 pcm — unfurnished — 0.32 miles

» Garage to rent in Oxford — £150 pcm — unfurnished — 2 additional photos

* House Share to rent in Oxford — £315 pcm — Per Person furnished — 3 additional ...
www.findaproperty.com/searchresults.aspx?edid=00...1... - Cached - Similar

Flats, flatshare rentals, Oxford - find a flatshare online

Find a e.g. BMW, 2 bed flat, sofa; in e.g. Portslade ... 1388 ads in Oxford, Flatshare, Rooms
to Rent Subscribe to email alerts ... East OxfordDate wanted: 20 Sep ...

Wanted - Flatshare in Oxford offered - Short Term

www.gumtree.com/flatshare/oxford - Cached

Flats / Houses to Rent, Oxford : Rent a house online 5
677 ads in Oxford, Flats & Houses for Rent Subscribe to email alerts ...
www.gumtree.com/flats-and-houses-for-rent/oxford - Cached




Object Search Today @ Google

flat in oxford Search
About 48,700,000 results (0.19 seconds) Advanced search
Oxford Flats - Find Flats to Suit all Budgets | FindaProperty.com ek

Updated Daily. Register for Alerts.
Houses For Sale In Oxfordshire - Houses To Rent In Oxfordshire
www.findaproperty.com/flats

Flat In Oxford | TaylorWimpey.co.uk
New Flats & Houses in Oxford. Starting from £157,995.
www.taylorwimpey.co.uk/Oxford

Flat In Oxford | Primelocation.com
Search over 650,000 Luxury UK Flats from the Comfort of your Armchair!

Houses For Sale In Oxfordshire - Houses To Rent In Oxfo/rdf‘“—‘M—— — —— ——
www.primelocation.com/flats

|

Property to rent in Oxford, Oxfordshir
Results 1 - 20 of 582 — Review houses, flats and homes
» Parking Space to rent in Oxford — £120 pcm — unfurnished
» Garage to rent in Oxford — £150 pcm — unfurnished — 2 addi
* House Share to rent in Oxford — £315 pcm — Per Person fur
www.findaproperty.com/searchresults.aspx?edid=00...1...

doesn’t understand entity type

+ structured attributes and type keywords

Flats, flatshare rentals, Oxford - find a flatsha
Find a e.g. BMW, 2 bed flat, sofa; in e.g. Portslade ... 13§
to Rent Subscribe to email alerts ... East OxfordDate wan

Wanted - Flatshare in Oxford offered - Short Term N Wlth pOOf quallty reSUItS

www.gumtree.com/flatshare/oxford - Cached

« favors “big” aggregators & news sites

Flats / Houses to Rent, Oxford : Rent a house
677 ads in Oxford, Flats & Houses for Rent Subscribe to x
www.gumtree.com/flats-and-houses-for-rent/oxford - Cacihew
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Flat In Oxford | TaylorWimpey.co.uk \
New Flats & Houses in Oxford. Starting from £157, 58
www.taylorwimpey.co.uk/Oxford

Flat In Oxford | Primelocation.com
Search over 650,000 Luxury UK Flats from the Comfort of your
Houses For Sale In Oxfordshire - Houses To Rent In Oxfordshl
www.primelocation.com/flats ‘

Property to rent in Oxford. Oxfordshire R
Results 1 - 20 of 582 — Review houses, flats and hog®s to rent in Oxford or

» Parking Space to rent in Oxford — £120 pcm — unfur o ed 0.32 miles

» Garage to rent in Oxford — £150 pcm — unfurnlsh Z 2 additional photos
* House Share to rent in Oxford — £315 pcm — Pe# Berson furnished — 3 additional ...
www.findaproperty.com/searchresults.aspx#€did=00...1... - Cached - Similar

Flats, flatshare rentals, Oxfor find a flatshare online
Find a e.g. BMW, 2 bed flat, sofa;j e. g. Portslade ... 1388 ads in Oxford, Flatshare, Rooms
to Rent Subscribe to email alertg / East OxfordDate wanted: 20 Sep ..

Wanted - Flatshare in Oxford ¢ #ered - Short Term

www.gumtree.com/flatshayé #oxford - Cached

Flats / Houses to B Znt. Oxford : Rent a house online
677 ads in Oxford, F ats & Houses for Rent Subscribe to email alerts ...
www.gumtree.com/flats-and-houses-for-rent/oxford - Cached



Object Search Today @ Google

flat in oxford, energy efficient, no stairs Search ‘

About 1,020,000 results (0.19 seconds) Advanced search

OXFORD IS MY WORLD | Energy Home Energy Use

Oxford is my world Your — Guide to saving the planet! ... who wants to improve the energy
efficiency of their house or save energy at home there is ... Our 'Very Easy' steps show you
how much energy you can save ... without spending a penny! ...
www.oxfordismyworld.org/home_energy.html - Cached - Similar

Escalator - Wikipedia, the free encyclopedia

Escalator step widths and energy usage ..... This device actually consisted of flat, moving
stairs, not unlike the escalators of .... the increased efficiency of each operator due to the
elimination of stair climbing. ..... 2" The Oxford English Dictionary. ...
en.wikipedia.org/wiki/Escalator - Cached - Similar

PoFl THE EFFECTIVENESS OF FEEDBACK ON ENERGY CONSUMPTION
File Format: PDF/Adobe Acrobat - Quick View

by S Darby - 2006 - Cited by 148 - Related articles

The focus is on how people change their behaviour, not on the .... recognition that energy
efficiency alone is inadequate to achieve the aims of a ...... House. Environmental Change
Institute, University of Oxford, UK. Brandon G & Lewis A ...
www.eci.ox.ac.uk/research/energy/.../smart-metering-report.pdf - Similar

[PDF] The Oxford Solar House - TVE

File Format: PDF/Adobe Acrobat - Quick View

The Oxford Solar House is the first low energy house in the United Kingdom ... reduced by
using all available energy saving technologies but without impairing ... service duct, stairs to
the first floor and a hallway to the entry porch. ...
www.tve.org/ho/series1/reports_7-12/reports.../theoxfordsolarhouse.pdf

Gordon & Erika Wilson - Pre-fabricated energy-saving homes from ...

Saving energy and the environment ... We went and knocked on the door of the neighbouring

house there and then and asked if ... Not least so by the energy efficiency. ... To the right is

a hallway leading to the stairs, and beyond to the study. .... +++ Planning permission granted

for new build in Oxford +++ VIEW NEW videos ... 6
www.hanse-haus.co.uk/our_projects/.../gordon_erika_wilson.html - Cached
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flat in oxford, energy efficient, no stairs Search

About 1,020,000 results (0.19 seconds) Advanced search

OXFORD IS MY WORLD | Energy Home Energy Use

Oxford is my world Your — Guide to saving the planet! ... who wants to improve the energy
efficiency of their house or save energy at home there is ... Our 'Very Easy' steps show you
how much energy you can save ... without spending a penny! ...
www.oxfordismyworld.org/home_energy.html - Cached - Similar

Escalator - Wikipedia, the free encyclopedia

Escalator step widths and energy usage ..... This device actually consisted of flat, moving
stairs, not unlike the escalators of .... the increased efficiency of each operator due to the
elimination of stair climbing. ..... 2" The Oxford English Dictionary. ...
en.wikipedia.org/wiki/Escalator - Cached - Similar

PoFl THE EFFECTIVENESS OF FEEDBACK ON ENERGY CONSUMPTION
File Format: PDF/Adobe Acrobat - Quick View

by S Darby - 2006 - Cited by 148 - Related articles

The focus is on how people change their behaviour, not on the .... recognition that energy

efficiency alone is inadequate to achieve the aims of a ...... House. Environmental Change
Institute, University of Oxford, UK. Brandon G & Lewis A ...
www.eci.ox.ac.uk/research/energy/.../smart-metering-report.pdf - S/jmiLaL_ - - — —

[PDF] The Oxford Solar House - TVE

File Format: PDF/Adobe Acrobat - Quick View

The Oxford Solar House is the first low energy house |
using all available energy saving technologies but without impai
the first floor and a hallway to the entry porch. ...
www.tve.org/ho/series1/reports_7-12/reports.../theoxfordsolarho

gets worse the more | know

+ doesn’t understand primary object

Gordon & Erika Wilson - Pre-fabricated energy-savi
Saving energy and the environment ... We went and knocked on
house there and then and asked if ... Not least so by the energy
a hallway leading to the stairs, and beyond to the study. .... +++
for new build in Oxford +++ VIEW NEW videos ...

www.hanse-haus.co.uk/our_projects/.../gordon_erika_wilson.html - Cached

v lacks “attributes”
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Microsoft Bing:
“Model Every Object on the Planet”

Google, Alert: Bing Wants “To Model Every Object On
The Planet,” Reinvent Search

The future of search is not about page rank. It's about creating giant databases
of every person, place, and thing on the planet.

cday Bing is announcing a revamp of its front end, to make its search results more useful for
users. But what's much more interesting is what's happening on the back end, underneath
the hood, as Microsoft re-architects how the data used for search results is collected, stored,

and repurposed



Microsoft Bing:
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Google, Alert: Bing Wants “To Model Every Object On ) .
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of every person, place, and thing on the planet.

Marie Curie

Marie Sktodowska-Curie was a French-Polish
physicist and chemist famous for her pioneering
research on radioactivity. She was the first person
honored with two Nobel Prizes—in physics and
chemistry.

Born: November 7, 1867, Warsaw
Died: July 4, 1934, Sancellemoz

the free encyclopedia Marie Curie
Curie
November 1867 — 4 July 1934) was a French-Polish

Marie Skho

. r - ” nysicasta ' . .
 for her pioneering research on radioactivity search 0 Spouse: Pierre Curie (m. 1895-1906)
Pierre Cune - Iréne Joliot-Curie - Radioactive decay person hon

physics an Children: Iréne Joliot-Curie, Eve Curie

- Nobelprize.org
nzes/physics/. /marie-curie-bio.him
jon that awards the Nobel Prize

Born: Nov Discovered: Radium, Polonium

Died: July ,
Education: Ecole Supérieure de Physique et de

Chimie Industrielles de |la Ville de Paris,
University of Paris

- Nobelprize org

rizes/ichemistry/._Jmarie-curie-bio him

Jowska, was bom in Warsaw on November 7, 1867, the
00l teacher. She raeceived a general aducaton ..

Chimie Ind
Report images University

) People also search for
i '
ence of Radioactivity

People also search for

¥
»

Albert Pierre Curie  Ernest | Louis John Dalton
Einstein Rutherford Pasteur

Albent Plerre
Einstein Curie

the AIP Center for History of Physics. Text by Naomi
ons describe Curie's contributions 10 the science of ..
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Marie Curie

Marie Sktodowska-Curie was a French-Polish
physicist and chemist famous for her pioneering
research on radioactivity. She was the first person
honored with two Nobel Prizes—in physics and
chemistry.

News Gmall Documents Calendar More

Born: November 7, 1867, Warsaw

the free encyclopedia Marie Curie )

Curie S Died: July 4, 1934, Sancellemoz

November 1867 — 4 July 1934) was a French-Polish Marie Skiod

 for her pioneering research on radioactivity P e ——————— —

Pierre Cune - Iréne Joliot-Curie - Radioactive decay

- Nobelprize.org
NZeSPNYSICS mane-cure-oiontm
jon that awards the Nobel Prize

common sense, static facts

- Nobelprize. org

nzes/chemistry/._/marie-curie-bio him

Jowska, was bom in Warsaw on November 7, 1867, the
00l \eacher. She raceived a general aducaton ..

+ high degree of content redundancy

@ same information on many sites

Report images
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l ¥
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+ not suitable for dynamic, product data

the AIP Center for History of Physics. Text by Naom \
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electronics retaller: online market intelligence

N

N

nowadays: specialised companies

N

comprehensive overview of the market

e daily information on price, shipping costs, frends, product mix

@ by product, geographical region, or competitor

thousands of products

hundreds of competitors

mostly manual, interpolation

large cost

In fact, consumers are spending
13%0 more on electronics.
Transactions are 10% bigger
and 3% more frequent.

Comparing 4th Quarter 2008 with 4th Quarter 2009
According to Mint.com data

As the average sale
price is driven down...

lliiillil

Q07 2Q07 QU7 4Q07 1008 2008 3JIQ08 4Q08 IQ09 2009 IQ09 4Q'09

Consumers are getting
more for their money.



Fresh Food | Bakery | Food Cupboard | Frozen Food | Drinks | Baby | Health & Beauty | Pets | Hous

supermarket chain

v competitors’ product prices

v special offer or promotion (time sensitive)

M ﬁE

v new products, product formats & packaging

l THE INCREDIBLE SHRINKING PACKAGE

YOU PAY FOR
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Scenario ®: Hotel Agency

+ online travel agency

v best price guarantee
v prices of competing agencies
v average market price

fhotel.de

check & book
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Destination:
Oxford

Arrival date:

EEE

Compare hotels

Hotel Name AY

Ethos Hotel
59 Western Road
OX1 4LF Oxford, United Kingdom

Hawkwell House Hotel
Church Way
OX4 4DZ Oxford, United Kingdom

Holiday Inn Express Oxford-
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OX4 4XP Oxford, United Kingdom
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Hedge Fund Solutions

house price iIndex

Blackstone Alternative Asset Manageme
« published in regular intervals by national statistics agency

« affects share values of various industries

hedge fund:

online market intelligence to predict the house price index

10

BEST PLACES TO BUY A HOUSE
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e Introduction Reasoning and (

&

Scenario ®: Construction

+ tenders from all over the world
v existing aggregators
@ expensive, often incomplete

v yet need to be published (online) by law in most countries

GlobalTenders.com - Apremium source of international bus |5 78 08

I s+ = T NN

21047 vements 10 ayakanahal
Chowtayyanahatti (KM J J.Z' 0 250 if' proveme ‘r-; !:_1 Road from Kadekola ., AN A "4 OO OON OO 18144904
4 1210000000 1511200
1 10 Nelabommanahailll (KM 000 %0 2.20) In Kudiigl Taluk. (Package No.. BLR- KARNATAKA <1000 U .
— —_— KDL-

| 2 TR 2386052 Repair and Maintenance of Main Road from Badam Pahar
ome Categories Search Publish Tenders Directory TP Comer to Jhamadih CISF Colony Gate at CTPS International Tenders
notices, national and international competitive bide, contracts, RFPs, RFQs, TR 2377019 Request for Qualification for Short-Listing of Concessionaire for : ; -

3 Development and Operation of Basti-Mehndawal-Tamkuhi Road Section on lart tocay to get inslant access 1o
= - : PPP m.. atest International Tenders
Yabsite Marketing SUSHI COUPONS basis EE
'!“dl‘"’ SEO in Oxford 4 TR 2391770 improvement and Widening to shetphal Medha Papans Road We deliver thousands of live Tender FR

prn\m Search Fno n ! o MDR-18 km 0/00 to 28/00 Tal. Madha Notices every month. Youll receive

reqular Tenders from a wide range of l rla

companies and public sector
organisabons

TR 2396806 Improvements o Sangola-Pandharpur-Shetphal-Kurduwadi-
5 Paranda RdAKm. 5400 w0 55/500 (Pro.BM.CarpetSeaicoat)Tal.Mohol
Dist Solapur

Start to enjoy this invaluable source of

Global Tenders - world's

Afcan Tanders 6 Rd Km.63/00 to 65/500(Pro.Carpet sealcoat) "" w sales "’V'l"“'"" wlies today with our
* latest tender informatic s weoks FREE Tria
American Tenders : TR 2396815 Improvements to Pandharpur Shetphal Kurduwadi Road
Aslan Tenders Km.54/00 1o 57/00 (Pro_Carpet.Sealcoat)Tal Mohol Dist Solapur
SN irimu

TR 2396810 Improvements o Pandharpur-Shetphal-Kurduwad

Australian & Oceania

) < n 40 S/T00
Canbbean Tenders Global Tenders hags one of the laroes | B TR 232?.8” I"\p(cn.'m:n lo Pa cm pur- Kurul Road Km.24/00 to 25/700
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Goal:

Domain database
4

Whole Domain

Single schema
Rich attributes

14



What we have:

Product
provider

—
-

Single agency
Few attributes

15



What we have:

Product

provider "l
=
- B

Single agency
Few attributes
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Aggregators vs. Long Tail

For many object attributes (phones, ISBN, Homepage)

significant long tall effect

+ >1000 sites to get above 80% coverage
+ long tall objects more valuable to users than aggregator objects
@ measured by demand (number of visits) vs. existing reviews

@ high value to a small amount of users

for many kinds of information one may have to extract from
thousands of sites in order to build a comprehensive database, even
when we restrict to a given domain with known popular top sites

An analysis of structured data on the web, Dalvi et al. VLDB 2012 16
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Structured API
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Search

LGl Current values  Sold prices

For sale | Torent

Min price Max price Type Bedrooms

Distance from location

Include
@ New homes d

¢ Retirement homes

ared ownership homes

¢ Under offer or sold STC

HTML
terface

Browse by arca

Form filling

W HITE\XWALLS

people not just property

Home About us Sales Free valuation EPC Careers

Lettings/Management

Property in Oxford search results

White Road, East Hendred £1,499

Located within East Hendred, this impressive fifteen bedroom

New pr
property offers fantastic business and development potential. A five

bedroom family house is accompanied by a purpose built ten
bedroom guest house extension. The five [...] Rea

SRR SRS
AR\

=
SN

IR —m
ST Soas =
‘\.\\\ NSG s ]

Bedrooms: 15 | B3throoms: 13 | Area: East Hendred

@ View full details @ 360° virtual tour @ Arrange a viewin

@ Map vi

S
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View all 16 photos

Bagley Wood. This fine [...] Read more

Bedrooms: 6 | Bathrooms: 3 | Area: Kennington

@ View full details @ 360° virtual tour @ Arrange a viewing @ Map view

.° Object
identification

White Road, East Hendred

Sales or Lettings: Sales Property Type: House Postcode Area: OX12
Bedrooms: 15 Bathrooms: 13 Furnishing: N/A
Area: East Hendred Tenure: Freehold Sq feet: 6648

Located within East Hendred, this impressive fifteen bedroom property offers fantastic
business and development potential. A five bedroom family house is accompanied by a
purpose built ten bedroom guest house extension.

The five bedroom family house benefits from generously proportioned living space with
modern interiors, conservatory, dining room with feature bow window and stunning first
floor views over substantial private gardens. This is further accompanied an attached
recently purpose built AA 4* rated ten bedroom guest house/bed and breakfast wing.

In addition, subject to planning, further development potential is possible.

The property is situated within its own grounds of approximately 2 acres,
Local transport links are available nearby, providing access to Oxford and Wantage. Road
users have easy access to the A34 (M40) towards London.

£1,499,950

@ Arrange a viewin

Image gallery

@ 360° virtual tour

O Floorplan
Aerial view

@ Map view
Printable brochure

@ Email a friend
EPC

@ Free mortgage advice

% Coming soon
| to OX2

22
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Sales or Lettings: Sales Property Type: House Postcode Area: 0X12 i
V) e e e ey ot R o e PP —
1_ Bedrooms: 15 Bathrooms: 13 Furnishing: N/A - ; a\
-t N
Area: East Hendred Tenure: Freehold Sq feet: 6648 S

Located within East Hendred, this impressive fifteen bedroom property offers fantastic \ e o)
business and development potential. A five bedroom family house is accompanied by a f ‘ ) (B
purpose built ten bedroom guest house extension.

Fla't Text The five bedroom family house benefits from generously proportioned living space with G Coming soon e s e vt q ———
modern interiors, conservatory, dining room with feature bow window and stunning first to OX2 England & Wales 2&2,"‘,("3. England & Wales f&g’;

floor views over substantial private gardens. This is further accompanied an attached ;
Pre-register now

recently purpose built AA 4* rated ten bedroom guest house/bed and breakfast wing.

In addition, subject to planning, further development potential is possible.

The property is situated within its own grounds of approximately 2 acres,
Local transport links are available nearby, providing access to Oxford and Wantage. Road
users have easy access to the A34 (M40) towards London.
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Located within East Hendred, this impressive fifteen bedroom property offers fantastic
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Data Extraction Reasoning and Ontologies in Data Extraction

4 Steps to Data Extraction

full-fledged data extraction system covers

+ web navigation and interaction
« wrapper induction or generation and execution
+ scheduling

+ data transformation and integration
In this tutorial, we focus on the first two points

« but if you are interested in the others

@ ask at the Lixto demo
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Vienna, Austria
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Committee Venue

e Data Models and Query Languages for Linked Geospatial Data (Manolis Koubarakis, Manos

Karpathiotakis, Kostis Kyzirakos, Babis Nikolaou, Michael Sioutis)

e Semantic Wikis: Approaches, Applications, and Perspectives (Francois Bry, Sebastian
Schaffert, Denny Vrandecic, Klara Weiand)

e OWL 2 Profiles: An Introduction to Lightweight Ontology Languages (Markus Krotzsch)

¢ Argumentation and the Web (Francesca Toni)

e Federation and Navigation in SPARQL 1.1 (Marcelo Arenas, Jorge Pérez)

e Reasoning with Uncertain and Inconsistent Ontologies on the Semantic Web (Guilin Qi,

Jianfeng Du)
e | inked Data Stream Processing (Manfred Hauswirth, Danh Le Phuoc, Josiane Xavier Parreira)
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Andreas Pieris, Mantas Simkus)

e Reasoning and Query Answering in Description Logics (Magdalena Ortiz, Mantas Simkus)

Time

e Reasoning and Ontologies in Data Extraction (Sergio Flesca, Tim Furche, Ermelinda Oro)
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Artificial
Intelligence
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Reasoning Web 2012 Vienna, Austria
Summer School September 03 - 08 2012

Home Objectives Program Lecturers Application Committee Venue Participants Contact
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Schaffert, Denny Vrandecic, Klara Weiand

OWL 2 Profiles: An Introduction to Lightweight Ontology Languages (Markus Krétzsch) Platinum Sponsors
Argumentation and the Web (Francesca Toni)

Federation and Navigation in SPARQL 1.1 (Marcelo Arenas, Jorge Pérez)

Reasoning with Uncertain and Inconsistent Ontologies on the Semantic Web (Guilin Qi, Artificial
Jianfeng Du)

Linked Data Stream Processing (Manfred Hauswirth, Danh Le Phuoc, Josiane Xavier Parreira)
Datalog and Its Extensions for Semantic Web Databases (Georg Gottlob, Giorgio Orsi,

Andreas Pieris, Mantas Simkus) www.elsevier.com/locate/artint
¢ Reasoning and Query Answering in Description Logics (Magdalena Ortiz, Mantas Simkus)
¢ Reasoning and Ontologies in Data Extraction (Sergio Flesca, Tim Furche, Ermelinda Oro) = [ i) I
L=x"]
TN

Program
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Approaches, Applications. Schaffert, Denny Vrandecic,

12:30 and Perspectives |l Klara Weiand kbs ’

12:30 Lunch break Vienna
14:30

14:30 Semantic Wikis: Francois Bry, Sebastian Lecture room HS
- Approaches, Applications. Schaffert, Denny Vrandecic, 8, main building
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10:30 and Perspectives |

10:30 Coffee break

11:00 bl
11:00 Semantic Wikis: Francois Bry, Sebastian M “ P~

- Approaches, Applications. Schaffert, Denny Vrandecic, —

12:30 and Perspectives Il Klara Weiand kbs ’

12:30 Lunch break Vienna

| 2 7
14:30 ~~ -
14:30 Semantic Wikis: Francois Bry, Sebastian Lecture room HS

Approaches, Applications. Schaffert, Denny Vrandecic, 8, main building




Variations I:
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Reasoning Web 2012 Vienna, Austria
Summer School September 03 - 08 2012

Home Committee

Objectives Program Lecturers  Application Venue Participants Contact

Lectures

Data Models and Query Languages for Linked Geospatial Data (Manolis Koubarakis, Manos
Karpathiotakis, Kostis Kyzirakos, Babis Nikolaou, Michael Sioutis)

Semantic Wikis: Approaches, Applications. and Perspectives (Erancois Bry, Sebastian
Schaffert, Denny Vrandecic, Klara Weiand)

OWL 2 Profiles: An Introduction to Lightweight Ontology Languages (Markus Krétzsch) Platinum Sponsors
Argumentation and the Web (Francesca Toni)

Federation and Navigation in SPARQL 1.1 (Marcelo Arenas, Jorge Pérez)

* Reasoning with Uncertain and Inconsistent Ontologies on the Semantic Web (Guilin Qi, Artificial
Jianfeng Du) - e

4 - s s
Linked Data Stream Processing (Manfred Hauswirth, Danh Le Phuoc, Josiane Xavier Parreira) Inte“lgence m— '

Datalog and Its Extensions for Semantic Web Databases (Georg Gottlob, Giorgio Orsi, —_—
Andreas Pieris, Mantas gimkus) www.elsevier.com/locate/artint
Reasoning and Query Answering in Description Logics (Magdalena Ortiz, Mantas Simkus)
Reasoning and Ontologies in Data Extraction (Sergio Flesca, Tim Furche, Ermelinda Oro)

Program

SEPTEMBER 02 (SUNDAY)

Time What Who Where
16:30 - Summer School Registration Info Desk and Zeichensaal 13&14.
18:00 and Poster Setup main building. TU Vienna
Time What Who Where
08:00 Summer School Info Desk and
- Registration and Poster Zeichensaal 13&14.
09:00 Setup main building, TU
Vienna
09:00 Summer School
- Opening
09:15 Reasoning and Query Magdalena Ortiz, Lecture room HS 8
- Answering in Mantas Simkus main building. TU 09:15-12:30 Magdalena Ortiz Reasoning and Query Answering in Description Logics
10:30 Description Logics | Vienna
10:30 Coffee break = q R q Renf q
i ofee bres SIEMENS 09:15-12:30  Mantas Simkus Reasoning and Query Answering in Description Logics HS 8
11:00 B
11:00  Reasoning and Query Magdalena Ortiz, v 14:30-18:00  Georg Gottlob Datalog and Its Extensions for Semantic Web Databases HS 8
- Answering in Mantas Simkus Vien
12:30 Description Logics Il . . . . X
1230 Lunch break Vienna 14:30-18:00 Giorgio Orsi Datalog and Its Extensions for Semantic Web Databases HS 8
.30 V V l 14:30-18:00  Andreas Pieris Datalog and lts Extensions for Semantic Web Databases HS 8
14:30 Datalog and Its Georg Gottlob, Giorgio Lecture room HS 8
- Extensions for Orsi, Andreas Pieris, main building. TU ~. . .
16:00  Semantic Web Mantas Simkus Vienna _ 14:30-18:00 Mantas Simkus  Datalog and Its Extensions for Semantic Web Databases HS 8
Databases | Silver Sponsors
LC-UCHciicelbica 09:00-12:30 Francois Bry  Semantic Wikis: Approaches, Applications, and Perspectives HS 8
16:30
16:30  Datalog and Its Georg Gottlob, Giorgio ——
- Extensions for Orsi, Andreas Pieris,
18:00  Semantic Web Mantas Simkus
Databases Il
"
Time What Who Where PR
09:00 Semantic Wikis: Francois Bry, Sebastian Lecture room HS "ET*&) 2
- Approaches, Applications Schaffert, Denny Vrandecic, 8. main building w
10:30 and Perspectives | Klara Weiand TU Vienna
10:30 Coffee break Hosted by

11:00
11:00 Semantic Wikis: Francois Bry, Sebastian 29

- Approaches. Applications Schaffert, Denny Vrandecic,

12:30 and Perspectives |l Klara Weiand kbs .

12:30 Lunch break Vienna




Reasoning Web 2012

Summer School

Home

Objectives

Lectures

Program Lecturers

Application

Schaffert, Denny Vrandecic, Klara Weiand)

Jianfeng Du)

- Program

SEPTEMBER 02 (SUNDAY)

What

Who Where

Committee

Vienna, Austria
September 03 - 08 2012

Venue

Data Models and Query Languages for Linked Geospatial Data (Manolis Koubarakis, Manos
Karpathiotakis, Kostis Kyzirakos, Babis Nikolaou, Michael Sioutis)
Semantic Wikis: Approaches, Applications. and Perspectives (Erancois Bry, Sebastian

OWL 2 Profiles: An Introduction to Lightweight Ontology Languages (Markus Krétzsch)
Argumentation and the Web (Francesca Toni)
Federation and Navigation in SPARQL 1.1 (Marcelo Arenas, Jorge Pérez)

Reasoning with Uncertain and Inconsistent Ontologies on the Semantic Web (Guilin Qi,

Linked Data Stream Processing (Manfred Hauswirth, Danh Le Phuoc, Josiane Xavier Parreira)
Datalog and Its Extensions for Semantic Web Databases (Georg Gottlob, Giorgio Orsi,
Andreas Pieris, Mantas Simkus)
Reasoning and Query Answering in Description Logics (Magdalena Ortiz, Mantas Simkus)
Reasoning and Ontologies in Data Extraction (Sergio Flesca, Tim Furche, Ermelinda Oro)

16:30 -

x
! Time

Summer School Registration

Info Desk and Zeichensaal 13&14.

18:00 and Poster Setup main building. TU Vienna

SEPTEMBER 03 (MONDAY)

Time What Who Where

08:00 Summer School Info Desk and

- Registration and Poster Zeichensaal 13&14.

09:00 Setup main building, TU
Vienna

09:00 Summer School

- Opening

09:15

09:15 Reasoning and Query Magdalena Ortiz, Lecture room HS 8.

- Answering in Mantas Simkus main building. TU

10:30 Description Logics | Vienna

10:30 Coffee break

11:00

11:00 Reasoning and Query Magdalena Ortiz,

- Answering in Mantas Simkus

12:30 Description Logics Il

12:30 Lunch break Vienna

14:30

14:30 Datalog and Its Georg Gottlob, Giorgio Lecture room HS 8

- Extensions for Orsi, Andreas Pieris, main building. TU

16:00 Semantic Web Mantas Simkus Vienna

Databases |

16:00 Coffee break

16:30

16:30 Datalog and Its Georg Gottlob, Giorgio

- Extensions for Orsi, Andreas Pieris,

18:00  Semantic Web Mantas Simkus

SEPTEMBER 04 (TUESDAY) ‘

Databases Il

Time What Who Where

09:00 Semantic Wikis: Francois Bry, Sebastian Lecture room HS
- Approaches, Applications Schaffert, Denny Vrandecic, 8. main building
10:30 and Perspectives | Klara Weiand TU Vienna

10:30 Coffee break

11:00

11:00 Semantic Wikis: Francois Bry, Sebastian

- Approaches. Applications Schaffert, Denny Vrandecic,

12:30 and Perspectives |l Klara Weiand

12:30 Lunch break Vienna

Participants

Contact

Platinum Sponsors

Artificial
Intelligence

www.elsevier.com/locate/artint

09:15-12:30
SIEMENS 09:15-12:30
v A 14:30-18:00
14:30-18:00
U V pl 14:30-18:00
14:30-18:00

Silver Sponsors
09:00-12:30

2
IIET*:?:*Z

Hosted by

Tuf 1
kbs®

Magdalena Ortiz
Mantas Simkus
Georg Gottlob

Giorgio Orsi
Andreas Pieris

Mantas Simkus

Francois Bry  Semantic Wikis: Approaches, Applications, and Perspectives

Reasoning and Query Answering in Description Logics
Reasoning and Query Answering in Description Logics
Datalog and lts Extensions for Semantic Web Databases
Datalog and Its Extensions for Semantic Web Databases
Datalog and Its Extensions for Semantic Web Databases

Datalog and lts Extensions for Semantic Web Databases

m

HS 8
HS 8
HS 8
HS 8
HS 8

HS 8

29
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x

Reasoning Web 2012

Summer School

Home

Objectives Program Lecturers Application Committee

Lectures

Data Models and Query Languages for Linked Geospatial Data (Manolis Koubarakis, Manos
Karpathiotakis, Kostis Kyzirakos, Babis Nikolaou, Michael Sioutis)

Semantic Wikis: Approaches, Applications. and Perspectives (Erancois Bry, Sebastian
Schaffert, Denny Vrandecic, Klara Weiand)

OWL 2 Profiles: An Introduction to Lightweight Ontology Languages (Markus Krétzsch)
Argumentation and the Web (Francesca Toni)

Federation and Navigation in SPARQL 1.1 (Marcelo Arenas, Jorge Pérez)

Reasoning with Uncertain and Inconsistent Ontologies on the Semantic Web (Guilin Qi,
Jianfeng Du)

Linked Data Stream Processing (Manfred Hauswirth, Danh Le Phuoc, Josiane Xavier Parreira)
Datalog and Its Extensions for Semantic Web Databases (Georg Gottlob, Giorgio Orsi,
Andreas Pieris, Mantas Simkus)

Reasoning and Query Answering in Description Logics (Magdalena Ortiz, Mantas Simkus)
Reasoning and Ontologies in Data Extraction (Sergio Flesca, Tim Furche, Ermelinda Oro)

SEPTEMBER 02 (SUNDAY)

Time What Who Where
16:30 - Summer School Registration Info Desk and Zeichensaal 13&14.

18:00 and Poster Setup main building. TU Vienna

SEPTEMBER 03 (MONDAY)
Time What Who Where

08:00 Summer School
- Registration and Poster
09:00 Setup

Info Desk and
Zeichensaal 13814

main building, TU
Vienna

09:00 Summer School

- Opening

09:15

09:15 Reasoning and Query Magdalena Ortiz, Lecture room HS 8
- Answering in Mantas Simkus main building. TU

10:30 Description Logics | Vienna
10:30 Coffee break

11:00

11:00 Reasoning and Query Magdalena Ortiz,

- Answering in Mantas Simkus

12:30 Description Logics Il

12:30 Lunch break Vienna
14:30

Lecture room HS 8

main building. TU
Mantas Simkus Vienna

Georg Gottlob, Giorgio
Orsi, Andreas Pieris,

14:30 Datalog and Its

- Extensions for

16:00 Semantic Web
Databases |

16:00 Coffee break

16:30

Georg Gottlob, Giorgio
Orsi, Andreas Pieris,
Mantas Simkus

16:30 Datalog and Its
- Extensions for
18:00 Semantic Web

Databases Il
SEPTEMBER 04 (TUESDAY) ‘
Time What Who Where

Lecture room HS

8. main building
TU Vienna

Francois Bry, Sebastian

Schaffert, Denny Vrandecic,
Klara Weiand

09:00 Semantic Wikis:

- Approaches. Applications
10:30 and Perspectives |

10:30 Coffee break

11:00
11:00 Semantic Wikis:

Approaches. Applications
12:30 and Perspectives |l

12:30 Lunch break Vienna

Francois Bry, Sebastian

Schaffert, Denny Vrandecic,
Klara Weiand

Vienna, Austria
September 03 - 08 2012

Venue Participants Contact

il

Platinum Sponsors

Artificial "
Intelligence E%== —

SIEMENS

V" A

Vien

wpl

Silver Sponsors

2
"ET*:?’Z

Hosted by

Tuf 1
kbs®

+ Ontology/Schema

1

m

09:15-12:30

09:15-12:30

14:30-18:00

14:30-18:00

14:30-18:00

14:30-18:00

09:00-12:30

Magdalena Ortiz Reasoning and Query Answering in Description Logics

Mantas Simkus Reasoning and Query Answering in Description Logics
Georg Gottlob Datalog and Its Extensions for Semantic Web Databases
Giorgio Orsi Datalog and Its Extensions for Semantic Web Databases
Andreas Pieris Datalog and Its Extensions for Semantic Web Databases
Mantas Simkus Datalog and lts Extensions for Semantic Web Databases

Francois Bry  Semantic Wikis: Approaches, Applications, and Perspectives

HS 8

HS 8

HS 8

HS 8

HS 8

HS 8

=0Ontology Population

29



Reasoning Web 2012 Vienna, Austria
Summer School September 03 - 08 2012

Home Objectives Program Lecturers Application Committee Venue Participants Contact .
e "

Lectures

Data Models and Query Languages for Linked Geospatial Data (Manolis Koubarakis, Manos

Karpathiotakis, Kostis Kyzirakos, Babis Nikolaou, Michael Sioutis) L PR &/
Semantic Wikis: Approaches, Applications. and Perspectives (Erancois Bry, Sebastian Y .
Schaffert, Denny Vrandecic, Klara Weiand)

OWL 2 Profiles: An Introduction to Lightweight Ontology Languages (Markus Krétzsch) Platinum Sponsors
Argumentation and the Web (Francesca Toni)

Federation and Navigation in SPARQL 1.1 (Marcelo Arenas, Jorge Pérez)

Reasoning with Uncertain and Inconsistent Ontologies on the Semantic Web (Guilin Qi, Artificial
Jianfeng Du) . s
Linked Data Stream Processing (Manfred Hauswirth, Danh Le Phuoc, Josiane Xavier Parreira) Inte"lgence =
Datalog and Its Extensions for Semantic Web Databases (Georg Gottlob, Giorgio Orsi, —_—
Andreas Pieris, Mantas gimkus) www.elsevier.com/locate/artint

o Reasoning and Query Answering in Description Logics (Magdalena Ortiz, Mantas Simkus)

¢ Reasoning and Ontologies in Data Extraction (Sergio Flesca, Tim Furche, Ermelinda Oro) -
L_xo)
il ]

Program

SEPTEMBER 02 (SUNDAY)

Time What Who Where

18:00 and Poster Setup main building. TU Vienna [rlj Kurt godel

16:30 - Summer School Registration Info Desk and Zeichensaal 13&14.

L]
‘ SEPTEMBER 03 (MVONDAY)

i P
Time What Who Where it Nl.‘ll Galway
08:00  Summer School Info Desk and NrE OE Gail
- Registration and Poster Zeichensaal 13&14.
09:00 Setup main building, TU
Vienna
09:00 Summer School .
" o Magdalena Ort
agdalena Ortiz ToDi
09:15 Reasoning and Query Magdalena Ortiz, Lecture room HS 8 0 p I c
- Answering in Mantas Simkus main building. TU
10:30 Description Logics | Vienna

10:30 Coffee break SI E M ENS MantaS éim kUS

11:00 A
11:00 Reasoning and Query Magdalena Ortiz,
- Answering in Mantas Simkus X
Vien
1230 Desurinton Logics I Georg Gottlob

Description Logics

12:30 Lunch break Vienna H S
W pl 8 Datalog
14:30 Datalog and Its Georg Gottlob, Giorgio Lecture room HS 8 ( i H H O H
- Extensions for Orsi, Andreas Pieris, main building. TU |Org IO rSI
16:00 Semantic Web Mantas Simkus Vienna )
Databases | Silver Sponsors

16:00 Coffee break

Andreas Pieris Semantic Wiki

16:30
16:30 Datalog and Its Georg Gottlob, Giorgio
- Extensions for Orsi, Andreas Pieris,
18:00 Semantic Web Mantas Simkus
'
— Francois Bry
SEPTEMBER 04 (TUESDAY) ‘
Time What Who Where o A o
09:00 Semantic Wikis: Francois Bry, Sebastian Lecture room HS "ET*@’ 2
- Approaches, Applications Schaffert, Denny Vrandecic, 8. main building w
10:30 and Perspectives | Klara Weiand TU Vienna
10:30  Coffee break Hosted by

11:00
11:00 Semantic Wikis: Francois Bry, Sebastian 30

- Approaches. Applications Schaffert, Denny Vrandecic,

12:30 and Perspectives |l Klara Weiand kbs ’

12:30 Lunch break Vienna



Reasoning Web 2012

Summer School

Home

Objectives

Lectures

Program Lecturers

Application

Schaffert, Denny Vrandecic, Klara Weiand)

Jianfeng Du)

= Program

SEPTEMBER 02 (SUNDAY)

Time

What

Who Where

Committee

Vienna, Austria
September 03 - 08 2012

Data Models and Query Languages for Linked Geospatial Data (Manolis Koubarakis, Manos
Karpathiotakis, Kostis Kyzirakos, Babis Nikolaou, Michael Sioutis)
Semantic Wikis: Approaches, Applications. and Perspectives (Erancois Bry, Sebastian

OWL 2 Profiles: An Introduction to Lightweight Ontology Languages (Markus Krétzsch)
Argumentation and the Web (Francesca Toni)
Federation and Navigation in SPARQL 1.1 (Marcelo Arenas, Jorge Pérez)

Reasoning with Uncertain and Inconsistent Ontologies on the Semantic Web (Guilin Qi,

Linked Data Stream Processing (Manfred Hauswirth, Danh Le Phuoc, Josiane Xavier Parreira)
Datalog and Its Extensions for Semantic Web Databases (Georg Gottlob, Giorgio Orsi,
Andreas Pieris, Mantas Simkus)
Reasoning and Query Answering in Description Logics (Magdalena Ortiz, Mantas Simkus)
Reasoning and Ontologies in Data Extraction (Sergio Flesca, Tim Furche, Ermelinda Oro)

16:30 -

18:00

Summer School Registration

and Poster Setup

Info Desk and Zeichensaal 13&14.

main building. TU Vienna

What

Where

x
" | SEPTEMBER 03 (MONDAY)
Time
08:00
09:00
09:00
09:15
09:15

Summer School
Registration and Poster
Setup

Summer School
Opening

Reasoning and Query

Magdalena Ortiz,

Info Desk and
Zeichensaal 13814

main building, TU
Vienna

Lecture room HS 8.

Answering in Mantas Simkus main building. TU
10:30 Description Logics | Vienna
10:30 Coffee break
11:00
11:00 Reasoning and Query Magdalena Ortiz,
- Answering in Mantas Simkus
12:30 Description Logics Il
12:30 Lunch break Vienna
14:30
14:30 Datalog and Its Georg Gottlob, Giorgio Lecture room HS 8
- Extensions for Orsi, Andreas Pieris, main building. TU
16:00 Semantic Web Mantas Simkus Vienna
Databases |
16:00 Coffee break
16:30
16:30 Datalog and Its Georg Gottlob, Giorgio
- Extensions for Orsi, Andreas Pieris,
18:00  Semantic Web Mantas Simkus
Databases Il
SEPTEMBER 04 (TUESDAY) ‘
Time What Who Where
09:00 Semantic Wikis: Francois Bry, Sebastian Lecture room HS
- Approaches, Applications Schaffert, Denny Vrandecic, 8. main building
10:30 and Perspectives | Klara Weiand TU Vienna
10:30 Coffee break
11:00
11:00 Semantic Wikis: Francois Bry, Sebastian
- Approaches. Applications Schaffert, Denny Vrandecic,
12:30 and Perspectives |l Klara Weiand
Lunch break Vienna

12:30

Venue Participants Contact

Platinum Sponsors

Artificial

Intelligence E2=Cec=

www.elsevier.com/locate/artint

SIEMENS

\Val'\

Vien

wpl

Silver Sponsors

2
IIET*:@:*Z

Hosted by

Tuf 1
kbs®

- Structure
- Domain

Magdalena Ortiz Topic

Mantas Simkus
Description Logics

Georg Gottlob

HS 8

Datalog
Giorgio Orsi
Andreas Pieris Semantic Wiki

Francois Bry

=List/Entity Extraction

30



Reasoning Web 2012 Vienna, Austria
Summer School September 03 - 08 2012

Home Objectives Program Lecturers Application Committee Venue Participants Contact

.

Lectures

Data Models and Query Languages for Linked Geospatial Data (Manolis Koubarakis, Manos
Karpathiotakis, Kostis Kyzirakos, Babis Nikolaou, Michael Sioutis)

Semantic Wikis: Approaches, Applications. and Perspectives (Erancois Bry, Sebastian

Schaffert, Denny Vrandecic, Klara Weiand) b -t | -th F D E
OWL 2 Profiles: An Introduction to Lightweight Ontology Languages (Markus Krdtzsch) Platinum Sponsors u eS S an I n p rO p e r
Argumentation and the Web (Francesca Toni)

Federation and Navigation in SPARQL 1.1 (Marcelo Arenas, Jorge Pérez) T
Reasoning with Uncertain and Inconsistent Ontologies on the Semantic Web (Guilin Qi, Artificial
Jianfeng Du) . -
Linked Data Stream Processing (Manfred Hauswirth, Danh Le Phuoc, Josiane Xavier Parreira) Inte"lgence =
Datalog and Its Extensions for Semantic Web Databases (Georg Gottlob, Giorgio Orsi, —_—
Andreas Pieris, Mantas Simkus) www.elsevier.com/locate/artint

o Reasoning and Query Answering in Description Logics (Magdalena Ortiz, Mantas Simkus)

¢ Reasoning and Ontologies in Data Extraction (Sergio Flesca, Tim Furche, Ermelinda Oro) -
L_xo)
il ]

Program

SEPTEMBER 02 (SUNDAY)

Time What Who Where

18:00 and Poster Setup main building. TU Vienna [rlj Kurt godel

16:30 - Summer School Registration Info Desk and Zeichensaal 13&14.

L]
‘ SEPTEMBER 03 (MVONDAY)

i P
Time What Who Where it Nl.‘ll Galway
08:00  Summer School Info Desk and NrE OE Gail
- Registration and Poster Zeichensaal 13&14.
09:00 Setup main building, TU
Vienna
09:00 Summer School .
" o Magdalena Ort
agdalena Ortiz ToDi
09:15 Reasoning and Query Magdalena Ortiz, Lecture room HS 8 0 p I c
- Answering in Mantas Simkus main building. TU
10:30 Description Logics | Vienna

10:30 Coffee break SI E M ENS MantaS éim kUS

11:00 v A DGSCription I_OgiCS

11:00 Reasoning and Query Magdalena Ortiz,
- Answering in Mantas Simkus X
Vien

1230 Desurinton Logics I Georg Gottlob
12:30 Lunch break Vienna
W I )1 Datalog
14:30 Datalog and Its Georg Gottlob, Giorgio Lecture room HS 8 ( i ior iO O rSi .
- Extensions for Orsi, Andreas Pieris, main building. TU g
16:00 Semantic Web Mantas Simkus Vienna )

Databases | Silver Sponsors

16:00 Coffee break

Andreas Pieris Semantic Wiki

16:30
16:30 Datalog and Its Georg Gottlob, Giorgio
- Extensions for Orsi, Andreas Pieris,
18:00 Semantic Web Mantas Simkus
'
— Francois Bry
SEPTEMBER 04 (TUESDAY) ‘
Time What Who Where o A o
09:00 Semantic Wikis: Francois Bry, Sebastian Lecture room HS "ET*@’ 2
- Approaches, Applications Schaffert, Denny Vrandecic, 8. main building w
10:30 and Perspectives | Klara Weiand TU Vienna
10:30  Coffee break Hosted by

11:00
11:00 Semantic Wikis: Francois Bry, Sebastian 3 1

- Approaches. Applications Schaffert, Denny Vrandecic,

12:30 and Perspectives |l Klara Weiand kbs ’

12:30 Lunch break Vienna



Reasoning Web 2012 Vienna, Austria
Summer School September 03 - 08 2012

Home Objectives Program Lecturers Application Committee Venue Participants Contact

T

Lectures

Data Models and Query Languages for Linked Geospatial Data (Manolis Koubarakis, Manos
Karpathiotakis, Kostis Kyzirakos, Babis Nikolaou, Michael Sioutis)

Semantic Wikis: Approaches, Applications. and Perspectives (Erancois Bry, Sebastian

<,

20 [}
Schaffert, Denny Vrandecic, Klara Weiand)
OWL 2 Profiles: An Introduction to Lightweight Ontology Languages (Markus Krdtzsch) Platinum Sponsors u E BS S an I n p rO p( 3 r
Argumentation and the Web (Francesca Toni)
Federation and Navigation in SPARQL 1.1 (Marcelo Arenas, Jorge Pérez)
Reasoning with Uncertain and Inconsistent Ontologies on the Semantic Web (Guilin Qi, Artificial
Jianfeng Du) . s
Linked Data Stream Processing (Manfred Hauswirth, Danh Le Phuoc, Josiane Xavier Parreira) Inte"lgence =
Datalog and Its Extensions for Semantic Web Databases (Georg Gottlob, Giorgio Orsi, —_—
Andreas Pieris, Mantas Simkus) www.elsevier.com/locate/artint

Reasoning and Query Answering in Description Logics (Magdalena Ortiz, Mantas Simkus)
Reasoning and Ontologies in Data Extraction (Sergio Flesca, Tim Furche, Ermelinda Oro)

‘-‘.‘- Program
SEPTEMBER 02 (SUNDAY)
Time What Who Where

o | 16:30 - Summer School Registration Info Desk and Zeichensaal 13&14.

18:00 and Poster Setup main building. TU Vienna

- SEPTEMBER 03 (MONDAY)
Time What Who Where
08:00 Summer School Info Desk and
- Registration and Poster Zeichensaal 13&14.
09:00 Setup main building, TU

Vienna
09:00 Summer School .
- Openin
paig Magdalena Ortiz .

T~ Topic
09:15 Reasoning and Quel Magdalena Ortiz, Lecture room HS 8 p
- Answering in Mantas Simkus main building. TU
10:30 Description Logics | Vienna

10:30 Coffee break SI EM ENS MantaS éim kUS

11:00 v A DGSCriptiOn I_OgiCS

11:00 Reasoning and Query Magdalena Ortiz,
- Answering in Mantas Simkus X
Vien

1230 Desurinton Logics I Georg Gottlob
12:30 Lunch break Vienna
W I )1 Datalog
14:30 Datalog and Its Georg Gottlob, Giorgio Lecture room HS 8 ( i ior iO O rSi .
- Extensions for Orsi, Andreas Pieris, main building. TU g
16:00 Semantic Web Mantas Simkus Vienna )

Databases | Silver Sponsors

16:00 Coffee break

Andreas Pieris Semantic Wiki

16:30
16:30 Datalog and Its Georg Gottlob, Giorgio
- Extensions for Orsi, Andreas Pieris,
18:00 Semantic Web Mantas Simkus
'

— Francois Bry
SEPTEMBER 04 (TUESDAY) ‘
Time What Who Where I} A o
09:00 Semantic Wikis: Francois Bry, Sebastian Lecture room HS "ET‘@’ 2
- Approaches, Applications Schaffert, Denny Vrandecic, 8. main building w

10:30 and Perspectives | Klara Weiand TU Vienna

l | I I |

. e rooee by = e a I O n x ra c I O n

- I

11:00

11:00 Semantic Wikis: Francois Bry, Sebastian 3 1

- Approaches. Applications Schaffert, Denny Vrandecic,

12:30 and Perspectives |l Klara Weiand kbs ’

12:30 Lunch break Vienna
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Reasoning Web 2012 Vienna, Austria
Summer School September 03 - 08 2012

Home Objectives Program Lecturers Application Committee Venue Participants Contact

Lectures

* Data Models and Query Languages for Linked Geospatial Data (Manolis Koubarakis, Manos
Karpathiotakis, Kostis Kyzirakos, Babis Nikolaou, Michael Sioutis)
« Semantic Wikis: and (Erangois Bry, Sebastian
Schaffert, Denny Vrandecic, Klara Weiand)
* OWL 2 Profiles: An to Lightweight Ontology Languages (Markus Krétzsch) Platinum Sponsors
. ion and the Web (Francesca Toni)
« Federation and in SPARQL 1.1 (Marcelo Arenas, Jorge Pérez)
« Reasoning with Uncertain and Ontologies on the Semantic Web (Guilin Qi, Artificial
jianfeng Du) N
 Linked Data Stream Processing (Manfred Hauswirth, Danh Le Phuoc, Josiane Xavier Parreira) lntelllgence
« Datalog and Its Extensions for Semantic Web Dat: (Georg Gottlob, Giorgio Orsi, e
Andreas Pieris, Mantas Simkus) www.elsevier.com/locate/artint
WSEIS + Reasoning and Query Answering in Description Logics (Magdalena Ortiz, Mantas Simkus)
* Reasoning and Ontologies in Data Extraction (Sergio Flesca, Tim Furche, Ermelinda Oro)
= Program
SEPTEMBER 02 (SUNDAY)
Time What Who  Where
16:30-  Summer School Registration Info Desk and Zeichensaal 13&14,
18:00 and Poster Setup main building, TU Vienna
SEPTEMBER 03 (MONDAY)
Time  What Who Where
08:00  Summer School Info Desk and
- Registration and Poster Zeichensaal 13814,
09:00  Setup main building, TU
Vienna
09:00  Summer School
- Opening
09:15
09:15  Reasoning an: Magdalena Ortiz, Lecture room Hi
- Answering in Mantas Simkus main building, TU
10:30  Description Logics | Vienna

10:30 Coffee break SI E M E N S

11:00
11:00 Reasoning and Query Magdalena Ortiz,

- Al in Mantas Simkus
Viema CenerforLogicand Aot

12:30  Description Logics Il
12:30  Lunch break Vienna o
14:30 » ~ l
14:30  Datalog and Its Georg Gottlob, Giorgio Lecture room HS 8,
- Extensions for Orsi, Andreas Pieris, main building, TU
16:00  Semantic Web Mantas Simkus Vienna "

Databases | Silver Sponsors

16:00 Coffee break

16:30

16:30 Datalog and Its Georg Gottlob, Giorgio
- Extensions for Orsi, Andreas Pieris,
18:00  Semantic Web Mantas Simkus
Databases Il
'SEPTEMBER 04 (TUESDA’
Time What Who Where A »
09:00  Semantic Wikis: Francois Bry, Sebastian Lecture room HS "ET‘ Q) 2
- Approaches, Applications. Schaffert, Denny Vrandecic, 8, main building, R §
10:30 and Perspectives | Klara Weiand TU Vienna
10:30  Coffee break Hosted by
11:00
11:00 Semantic Wikis: Erancois Bry, Sebastian
- Approach: lication: Schaffert, Denny Vrandecic,
12:30 and Perspectives |l Klara Weiand kbs ’
12:30 Lunch break Vienna
14:30
14:30  Semantic Wikis: Francois Bry, Sebastian Lecture room HS
- Schaffert, Denny Vrandecic, 8, main building,
16:30 and Perspectives |l Klara Weiand TU Vienna
16:30 Student Poster Session,
- incl. coffee
18:00
SEPTEMBER 05 (WEDNE!
Time What Who Where
09:00 Federation and Navigation in SPARQL Marcelo Lecture room HS 8,
- 111 Arenas, main building, T
10:30 Jorge Pérez Vienna

10:30 Coffee break
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Jianfeng Du) o . ernational Conferenceon

« Linked Data Stream Processing (Manfred Hauswirth, Danh Le Phuoc, Josiar A ery Large Data Bases
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* Codocated Events 23rd International Conference on Database and == Dexa Sockety
oExR
1 i M Like
CONTRIBUTORS Expert Systems Applications (DEXA 2012) B 120

o C gl l 2. 3 [10:30 - 12:00] : Session 1A: XML Queries and Labeling I I

o Workshop Programme sadirvan A | Ballroom 1 saturn
Session Chair : Ruiming Tang o

o Call for Papers - itwani

« A Hybrid Approach for General XML Query Processing
o Paper Huayu Wu, Ruiming Tang, Tok Wang Ling, Yong Zeng, Stephane Bressan G
registration/submission

o Formatting guidelines + SCOOTER: A Compact and Scalable Dynamic Labeling Scheme for M) in the Era of Self-Organizing, Self-
XML Updates ) I

o LNCSILNBIP copyright Martin O'Connor, Mark Roantree FAW solutions

SCIENGE TO BUSINESS

o Journal: LNCS
« Reuse the Deleted Labels for Vector Order-based Dynamic XML

Transactions Subline "
Labeling Schemes Tutorial7: | Demo3:
Canwei Zhuang, Shaorong Feng eHealth Information
Retrieval, Web,
ARTICIPANTS Ive and Mobility
16:00 o Registration of hagenberg
B Participation l 012-09-03 [10:30 - 12:00] : Session 1B: Computational Efficiency | Tutorialg: Demot:
- o Accommodation Privacy in |MapReduce, Big
16:30 « Towards an Efficient Flash-Based Mid-Tier Cache Cloud | Data Systems,
- o Conference Venue Yi Ou, Jianliang Xu, Theo Hérder B |AQQ§LERA TOR Crowdsourcing
18:00 o Social Events
. « Evacuation Planning of Large Buildings using Ladders
o Fees Alka Bhushan, Nandlal Sarda, Rami Reddy Tutoriald: | Demo2: PhD3:
| Graph | Query Pricing, |  Query
- AWrite Efficient PCM-Aware Sort pynopses PQ;‘;:’,?::Q;;,:: d| Processing

F! w Venkata Vamsikrishna Meduri, Zhan Su, Kian-Lee Tan

| 2012-09-03 [1

l 2012-09-03 [13:30 - 15:00] : Session 2A: XML Queries |

Session Chair : Zeng Yong

ion for ing about XML Keys
Flavio Ferrarotti, Sven Hartmann, Sebastian Link, Mauricio Marin, Emir
Mufioz

« Finding top-K Correct XPath Queries of User’s Incorrect XPath Query
Ikeda Kosetsu, Nobutaka Suzuki

« Analyzing Plan Diagrams of XQuery Optimizers
Bruhathi H S, Jayant Haritsa

012-09-03 [13:30 - 15:00] : Session 2B: Data Extraction

- Session Chair : Damir Vandic

. Metadata ion: A L. Based Approach

Huge scale:
many Sites, many domains

Ailamaki

2012-09-03 [15:30 - 17:00] : Sessior

A: Personalization, Preferences, and Ranking I

Session Chair : John Debenham

- Situation-Aware User's interests prediction for query
Imen Ben Sassi, Chiraz Trabelsi, Amel Bouzeghoub, Sadok Ben Yahia

Lyric Doshi, Chuck Bear

« The Effective Relevance Link between a Document and a Query
Karam Abdulahhad, Jean-Pierre Chevallet, Catherine Berrut

« Incremental Computation of Skyline Queries with Dynamic
Preferences
Tassadit Bouadi, Marie-Odile Cordier, René Quiniou

2012-09-03 [1

sion 3B: Databases and Schemas
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Martin O'Connor, Mark Roantree

Formatting guidelines .
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Bruhathi H S, Jayant Haritsa
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Metadata d Approach

Huge scale:
many Sites, many domains
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« The Effective Relevance Link between a Document.anda Query 5 i
Karam Abdulahhad, Jean-Pierre Chevallet, Catherine Berrut 3
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Preferences
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* Reasoning with Uncertain and Inconsistent Ontologies on
Jianfeng Du)

* Linked Data Stream Processing (Manfred Hauswirth, Danh
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Program

September €
Time What W
Where
16:30 - 18:00 Summer School Registration and Poster Setup
13&14, main building, TU Vienna
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Time What Who Where

SadirvanA | Ballroom 1

twan

Saturn

M) in the Era of Self-Organizing, Self-

rs

eHealth

Privacy in
Cloud

, anc

@ Ailamaki

Lyric Doshi, Chuck Bear

Query
Processing

|
i e ol ol || i ||

y C. Kuszmaul, Dzejla Medjedovic,

08:00 — 09:00 Summer School Registration and Poster Setup 1
main building, TU Vienna

09:00 - 09:15 Summer School Opening

09:15 - 10:30 Reasoning and Query Answering in Description
Simkus Lecture room HS 8, main building, TU Vienna

10:30 - 11:00 Coffee break

11:00 - 12:30 Reasoning and Query Answering in Description
Mantas Simkus

12:30 - 14:30 Lunch break Vienna

14:30 - 16:00 Datalog and Its Extensions
Giorgio Orsi, Andreas Pieris, Mantas Simkus

building, TU Vienna

16:00 - 16:30 Coffee break

16:30 - 18:00 Datalog and Its Extensions
Giorgio Orsi, Andreas Pieris, Mantas Simkus

September 04 (Tuesday)

Time What Who Where

09:00 - 10:30 Semantic Wikis: Approaches, Applications, and
Sebastian Schaffert, Denny Vrandecic, Klara Weiand Lecture roc

HS 8, main building, TU Vienna

10:30 - 11:00 Coffee break

11:00 - 12:30 Semantic Wikis: Approaches, Applications, and
Sebastian Schaffert, Denny Vrandecic, Klara Weiand

12:30 - 14:3@ Lunch break Vienna

14:30
S Conference Programme

{g?goﬂ 23rd International Conference on Database and Expert

Septem
Time W 5912_99-03 [10:30 - 12:00]

for Semantic Web O
Lecture room HS 8,

for Semantic Web O

: Session 1A: XML Queries

Tuesday August 28, 2012 9:00-10:00
Keynote Talk 1: Data Management on the Spatial Web »

Location: Convention Center Upper Floor
Speaker: Christian S. Jensen
Session Chair: Z. Meral 0zsoyoglu
[pptx.gif] [pdf.gif] [plus.gif]

Due in part to the increasing mobile use of the web and the proli
web is fast acquiring a significant spatial aspect.

Content and users are being augmented with locations that are use
services. Studies suggest that each week, several

billion web queries are issued that have local intent and target
points of interest with a web presence, and they thus

have locations as well as textual descriptions. This development
web data management, an area ripe with new and exciting

opportunities and challenges. The research community has embarkec
query functionality for the spatial web. Different

kinds of spatial web queries return objects that are near a locat
text argument. To support such queries, it is

important to be able to rank objects according to their relevance
to be able to process the queries with low latency. The

talk offers an overview of key aspects of the spatial web. Based
speaker and his colleagues, the talk explores new

query functionality enabled by the setting. Further, the talk off
management techniques capable of supporting such

functionality.

Tuesday August 28, 2012 10:30-12:00
Research Session 1: Spatial Queries »

Location: Convention Lower Hall 1
Session Chair: Chen Li
* On The Spatiotemporal Burstiness of Terms

Theodoros Lappas, Marcos R. Vieira, Dimitrios Gunopulos, Vass

[pdf.gif] [plus.gif]

Thousands of documents are made available to the users via th
most extensively studied problems in the context of

such document streams is burst identification.
when an unusually high frequency is observed for t.

While spatial and temporal burstiness have been studied indiv
the first to simultaneously track and measure

spatiotemporal term burstiness. In addition, we use the mined
efficient document-search engine: given a user's query

of terms, our engine returns a ranked list of documents discu
strong spatiotemporal impact. We demonstrate the

efficiency of our methods with an extensive experimental eval
datasets.

* Spatial Queries with Two kNN Predicates

Ahmed M. Aly, Walid G. Aref, Mourad Ouzzani

[pdf.gif] [plus.gif]

The widespread use of location-aware devices has led to count
, one
oin predicates. A
he
nlike related res
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Systems Applications (DEXA 2012 )

s can be optimize
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1288 * SCOOTER: A Compact and Scalable Dynamic Labeling Scheme for XML Updates perform the conce
Martin 0'Connor, Mark Roantree
* Reuse the Deleted Labels for Vector Order-based Dynamic XML Labeling Schemes m in Spatial Data
Canwei Zhuang, Shaorong Feng
2012-09-03 [10:30 - 12:00] : Session 1B: Computational Efficiency spatial database
[session_1645.png] the goal
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Flavio Ferrarotti, Sven Hartmann, Sebastian Link, Mauricio Marin, Emir Mufoz
* Finding top-K Correct XPath Queries of User's Incorrect XPath Query
Ikeda Kosetsu, Nobutaka Suzuki
* Analyzing Plan Diagrams of XQuery Optimizers
x Bruhathi H S, Jayant Haritsa
2 2012-09-03 [13:30 - 15:00] : Session 2B: Data Extraction
. Session Chair : Damir Vandic
[session_1648.png]
@ * Spreadsheet Metadata Extraction: A Layout-Based Approach
Somchai Chatvichienchai
* Automated Extraction of Semantic Concepts From Semi-Structured Data: Supporting Computer-based
Education Through the Analysis of Lecture notes
Thushari Atapattu, Katrina Falkner, Nickolas Falkner
= * A Confidence-Weighted Metric for Unsupervised Ontology Population from Web Texts

Hilario Oliveira, Rinaldo Lima, Jodo Gomes, Rafael Ferreira, Fred Freitas, Evandro Costa
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Due in part to the increasing mobile use of the web and the proli
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Content and users are being augmented with locations that are use
services. Studies suggest that each week, several

billion web queries are issued that have local intent and target
points of interest with a web presence, and they thus

have locations as well as textual descriptions. This development
web data management, an area ripe with new and exciting
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important to be able to rank objects according to their relevance
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query functionality enabled by the setting. Further, the talk off
management techniques capable of supporting such
functionality.
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Session Chair: Chen Li
* On The Spatiotemporal Burstiness of Terms
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Thousands of documents are made available to the users via th
most extensively studied problems in the context of

such document streams is burst identification. Given a term t
when an unusually high frequency is observed for t.

While spatial and temporal burstiness have been studied indiv
the first to simultaneously track and measure

spatiotemporal term burstiness. In addition, we use the mined
efficient document-search engine: given a user's query

of terms, our engine returns a ranked list of documents discu
strong spatiotemporal impact. We demonstrate the

efficiency of our methods with an extensive experimental eval
datasets.

* Spatial Queries with Two kNN Predicates

Ahmed M. Aly, Walid G. Aref, Mourad Ouzzani
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10:30 | * A Hybrid Approach for General XML Query Processing
%%:gg | Huayu Wu, Ruiming Tang, Tok Wang Ling, Yong Zeng, Stephane Bressan

Martin 0'Connor, Mark Roantree

* Reuse the Deleted Labels for Vector Order-based Dynamic XML Labeling Schemes

Canwei Zhuang, Shaorong Feng

2012-09-03 [10:30 - 12:00] : Session 1B: Computational Efficiency
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* Towards an Efficient Flash-Based Mid-Tier Cache

Yi Ou, Jianliang Xu, Theo Harder
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Flavio Ferrarotti, Sven Hartmann, Sebastlan Link, Mauricio Marin, Emir Mufoz

* Finding top-K Correct XPath Queries of User's
Ikeda Kosetsu, Nobutaka Suzuki

* Analyzing Plan Diagrams of XQuery Optimizers
Bruhathi H S, Jayant Haritsa

Incorrect XPath Query

. 2012-09-03 [13:30 - 15:00] : Session 2B: Data Extraction

Information Extraction

Hilario 011ve1ra, Rinaldo Lima, Joao Gomes, Rafael Ferreira, Fred Freitas, Evandro Costa

Approach

2mi-Structured Data: Supporting Computer-based 33

<ner
tology Population from Web Texts
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Property in Oxford search results

« Back to postcode area map 2 34|56 | NEXT | 1-10 of 144 properties

White Road, East Hendred £1,499,950

This impressive property offers an ideal opportunity to live the dream and run
your own business from home. A five bedroom family house for you, and a ten
bedroom, AA 4* rated ten bedroom guest house/B&B wing. The family house
benefits from generously proportioned living space with modern interiors,
conservatory, dining room [...]

Bedrooms: 15  Bathrooms: 13  Area: East Hendred  Type: House

View full property details »

£1,295,000

Jackson Drive, Kennington OX1 £1,100,000

Probably one of the most beautifully decorated and designed houses in
Oxford. This six bedroom Edwardian family house is the ultimate lifestyle
property. Arranged over three floors, the house offers six bedrooms, three
bathrooms [...]

Bedrooms: 6  Bathrooms: 3  Area: Kennington  Type: House

View full property details »

Silver Trees, Bagley Wood Rd OX1  £949,950

Silver Trees is a lovely family home a stone’s throw from Oxford, but
surrounded by woods that give the house its name. Built originally for an
Oxford Don in the early 1900’s, this Edwardian house still has many original
features. The accommodation comprises eat-in kitchen with granite worktops
and range cooker, dining [...]
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Property in Oxford search results

« Back to postcode area map 2 34|56 | NEXT | 1-10 of 144 properties

White Road, East Hendred £1,499,950

This impressive property offers an ideal opportunity to live the dream and run
your own business from home. A five bedroom family house for you, and a ten
bedroom, AA 4* rated ten bedroom guest house/B&B wing. The family house
benefits from generously proportioned living space with modern interiors,
conservatory, dining room [...]

32 v = »‘New price

Bedrooms: 15  Bathrooms: 13  Area: East Hendred  Type: House

View full property details »

£1,295,000

Jackson Drive, Kennington OX1 £1,100,000

Probably one of the most beautifully decorated and designed houses in
Oxford. This six bedroom Edwardian family house is the ultimate lifestyle
property. Arranged over three floors, the house offers six bedrooms, three
bathrooms [...]

Bedrooms: 6  Bathrooms: 3  Area: Kennington  Type: House

Page scale:
single page, repeated structure | aEaE

w from Oxford, but
v a Phe. Built originally for an
Oxford Don in the early 1900’s, this Edwardian house still has many original
features. The accommodation comprises eat-in kitchen with granite worktops
and range cooker, dining [...]
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Property in Oxford search results
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Hemmingway Drive, Bicester 0X26 £265,000

Spacious, detached family house with four double bedrooms, great storage,
three reception rooms, modern eat-in kitchen, secure private garden and off-
street parking. Arranged over two floors, the property features a large
reception room, dining room, useful study room, modern family kitchen
providing access to the garden, four double bedrooms, bathroom, ground [...]

Bedrooms: 4  Bathrooms: 1 Area: Oxfordshire  Type: House

View full property details »

Lytton Road, Florence Park OX4 £265,000

Totally refurbished four bedroomed mid-terraced family house located along a
quiet residential street within Florence Park, off-street parking and large
private garden. The property further benefits from a bright front reception,
stylish new central kitchen, second rear reception providing access to garden
with side-access, four well proportioned bedrooms and modern family
bathroom. Located on [...]

Bedrooms: 4  Bathrooms: 1 Area: Florence Park  Type: House

View full property details »

Howard Street, East Oxford 0X4 £265,000

Offering modernisation potential with added extension possibility, this
Impressive three double bedroomed terraced house has a spacious rear
garden backing onto the allotments. The property comprises two reception
rooms, kitchen with access to large private garden, three well proportioned
bedrooms, family bathroom and shed at end of garden. Located on a popular
residential [...]

Bedrooms: 3 Bathrooms: 1 Area: East Oxford  Type: House
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£1,499,950

This impressive property offers an ideal opportunity to live the dream and run
your own business from home. A five bedroom family house for you, and a ten
bedroom, AA 4* rated ten bedroom guest house/B&B wing.

The family house benefits from generously proportioned living space with 7 2 ' 5 v 7 € = : SearCh results

modern interiors, conservatory, dining room with feature bow window and
stunning first floor views over substantial private gardens.

With approximately 2 acres in total of grounds, there is further development 3 —— L "t 2 o sl4/5|6|7]s8 10 11 12 13 14 | NEXT 81 - 90 of 144 properties
potential subject to planning. p 3 x 2 = v ; v

The picturesque village of East Hendred nestles at the foot of a chain of hills
known as The Downs in the historic Vale of White Horse in the heart of
England. The village boasts a pre-school, 2 primary schools, 3 pubs, a sports

hall and village store including Post Office. = = T e e 4 Hemmingway DI‘ive, Bicester OX26 £2659000

Local transport links are available nearby, providing access to Oxford and
Wantage. Road users have easy access to the A34 (M40) towards London.

Spacious, detached family house with four double bedrooms, great storage,

- three reception rooms, modern eat-in kitchen, secure private garden and off-
Reception: 24' x 12'10 / Conservatory: 10'9 x 10'8

Dining Room: 16'10 x 12'7 / Family Room: 15'11 x 9'7 ‘ . = : L | street parking. Arranged over two floors, the property features a large
Kitchen: 13'11 x 12'7 / Master Bedroom: 16' x 9'9 S 5 f reception room, dining room, useful study room, modern family kitchen
2nd Bedroom: 13'1 x 11'9 / 3rd Bedroom: 18'8 x 11'9 -~ x — — ..
4th Bedroom: 18'7 x 9'9 / 5th Bedroom: 122 x 10'7 2 o Sgtad ‘ L providing access to the garden, four double bedrooms, bathroom, ground [...]
% B - \ R > o 5 :’ ; Bedrooms: 4 Bathrooms: 1 Area: Oxfordshire Type: House
Gallery 360° virtual tour Floorplan Aerial view Map view Printable brochure Email a friend EPC Mortgage advice
. . . . View full property details »
Key Details Property Location Live Postcode Intelligence
Property Type MY Qlick thg map image below for a larger Applicants Iqoking to buy in OX12
interactive view. through White Walls Agency
Postcode Area 0Xx12 .
1bed+ 0 Lytton Road, Florence Park OX4 £265,000
Bedrooms 15 | 5
. - . T @W ‘ 2 bed+ 93 Totally refurbished four bedroomed mid-terraced family house located along a
atnrooms e £ . . . e .
RS e 3 bed+ quiet residential street within Florence Park, off-street parking and large
Area East Hendred . VErGE private garden. The property further benefits from a bright front reception,
stylish new central kitchen, second rear reception providing access to garden
Tenure Freehold X . . .
& with side-access, four well proportioned bedrooms and modern family
Sq feet 6648 d bathroom. Located on [...]
Bedrooms: 4  Bathrooms: 1 Area: Florence Park  Type: House
nm . .
Saveaoas e e i My property value? View full property details »

Intereste Site Scale:
single site, many pages

£265,000

Edward Parkinson » / Oxford
RPN i OX1 1JH

Site-specific data extractlon

None of the stz npvvveu\s contained in these particulars as to the property are to be relied upon as statements or representations of fact. 3) Any intending purchaser or lessee must satisfy himself by T \Viow Bl hranarhv dAafaille S | |

Arrange a viewing »

IMPORTANT NOTICE
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S White Road, East Hendred £1,499,950
New et This impressive property offers an ideal opportunity to live the dream and run

3 your own business from home. A five bedroom family house for you, and a ten
bedroom, AA 4* rated ten bedroom guest house/B&B wing. The family house
benefits from generously proportioned living space with modern interiors,
conservatory, dining room [...]

' &

Bedrooms: 15  Bathrooms: 13  Area: East Hendred  Type: House

View full property details »

£1,295,000

Jackson Drive, Kennington OX1 £1,100,000

Probably one of the most beautifully decorated and designed houses in
Oxford. This six bedroom Edwardian family house is the ultimate lifestyle
property. Arranged over three floors, the house offers six bedrooms, three
bathrooms [...]

Bedrooms: 6 Bathrooms: 3 ~ Area: Kennington Type: House

View full property details »

Silver Trees, Bagley Wood Rd OX1 £949,950

Silver Trees is a lovely family home a stone’s throw from Oxford, but
surrounded by woods that give the house its name. Built originally for an
Oxford Don in the early 1900’s, this Edwardian house still has many original
features. The accommodation comprises eat-in kitchen with granite worktops
and range cooker, dining [...]

Bedrooms: 5  Bathrooms: 2  Area: Kennington  Type: House

View full property details »

Carey Close, North Oxford OX2 £895,000

A fantastic detached family house situated within a quiet close in always
desirable North Oxford. Immaculately presented throughout, the property is
ideally laid out for modern family living. Central to this is a stunning family
kitchen with dining area and fully retractable doors leading to a raised decking
area and [...]

Bedrooms: 5  Bathrooms: 3  Area: North Oxford  Type: House
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:t rightmove For Sale

Find property for sale in OX1

£ Draw a Search

Focus your search on exactly where you
want to live with Draw-a-Search

Change location and criteria

Location: | OX1

Radius: \7This postcode only $
Property: | Any : |
Beds: \7No min 4 [to \7No max 4 |

Price (£): | Nomin  # |10 Nomax % |

Added: | Anytime 3|
|1 Include Sold STC @)

Update Results
(CEICENIEI S TR0V GN or save this search

Filter your results

Property type:
Houses (93)
Detached houses (50)

Semi-detached houses (19)
Terraced houses (21)
Boats (1)

Flats / Apartments (25)

Bungalows (18)

Land (1)

Commercial Property (1)

Property style:

Character (1)

Preowned & new homes:
Pre-owned homes (118)
Brand new homes (1)

Outside space:

Garden (92)

Parking (88)
Ways to buy:
Shared ownership (2)
Non-Shared ownership (117)
Retirement properties:

Retirement (3)

Sign in or Create Account My Rightmove

ToRent NewHomes Commercial Find Agents House Prices Blog Overseas Students

List of properties Properties on map ERSS (ZhPrint Property to rent in OX1
119 properties for sale found Sort by: Lowest price [glfe[sEEiaoiles]

FEATURED AGENT FEATURED PROPERTY FEATURED PROPERTY

N

WHITE\X/ALLS

Guide Price
Local know how
better results £1 !500!000 £390,000
Call 01865 246100 for a FREE 5 bed detached house for sale 2 bed flat for sale
no obligation valuation Foxcombe Road, Boars Hill, Oxford, The Lion Brewery Oxford City Centre
ox1

Sell your home for
FREE OX2 Winkworth
Chancellors

Terms and Conditions Appl

Over 60,000 properties in over 65 countries
Find your dream home overseas with § rightmoveoverseas >

Guide Price £3,850,000 9 Knight

5 bedroom house for sale Frank
Boars Hill, Oxford, Oxfordshire

Tudor style mansion within minutes of the City of Oxford - An elegant private country house
built by Millgate Homes with spacious and luxurious interiors, garage complex, guest /staff
cottage and more than 1.7 acres of south facing gardens, including a swimming pool and
summerhouse. Th...

More details. 14 photos, floorplan and brochure | Save property | Contact agent
| Upgrade listing

Marketed by Knight Frank, Oxford. Telephone: 0843 314 8227 BT 4p/min

£3,500,000 Thomas
rrifield

6 bedroom detached house for sale

Old Boars Hill, Oxford

Boars Hill Heath is a Victorian family home located at the end of a private lane in
landscaped grounds of approximately 3.4 acres. There are 4 principle reception rooms, &
Mark Wilkinson desigend kitchen/breakfast room; striking orangery opening onto a
terrace which runs the length of the...

More details, 9 photos, floorplan and brochure | Save property
| Contact agent

Marketed by Thomas Merrifield, Oxford . Telephone: 0843 315 0432 BT 4p/min

Non-retirement (116)

Need a Remover?

Use our quotes service
to find local <um
removal

companies

6 bedroom detached house for sale
Sandy Lane, Boars Hill, Oxford, OX1

A substantial family house with equestrian facilities in an elevated position overlooking its
garden and grounds with spectacular views over the Vale of White Horse. (contd...)

More details, 10 photos, floorplans and brochure | Save property |Contact agent
| Upgrade listin

Marketed by John D Wood & Co. Sales, Oxford. Telephone: 0843 313 1202 BT 4p/min

Sold House Prices

Guide Price £2,500,000

4 bedroom semi-detached house for sale |||
Paradise Street, Central Oxford, OX1 1LD Saviiis
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By location: »

By price range: »
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Sign up and receive regular
eProperties updates by
email
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Want to know more or have
an enquiry? Send us a
message...
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By Lairg, Sutherland Rhynie, Aberdeenshire

Location:  Highlands ABS54 4HX

Guide Price: £3,300,000 Location: Aberdeenshire

Bedrooms: 10 Offers Over: £1,950,000
Bedrooms: 5

YN = e ¥ z
- e ~ o~
a5 A et o { -
il SR R A 175 T TR e [

Tressady Estate, Rogart, | Mains of Rhynie Farm,

Forest, Carsphairn,
Dumfries & Galloway
Location: Dumfries &

Galloway
Guide Price: £1,950,000

Hillhead Farm, Hillhead
Road, Bieldside,
Aberdeen

[.ocation: Aberdeenshire
Offers Over: £1,575,000
Bedrooms: 4

Find out more... © || Find out more... (>

West Garty Estate,
Helmsdale, Sutherland

Drumfork, Bridge of
Cally, Perthshire

Find out more... (>

Ancarraig Lodges,
Bunloit, Drumnadrochit

[Find out more... (>

"‘

(e

Sealasdair, Ardentallen,
3y Oban

Location: Perth & Location: Highlands Location: Highlands _ocation: Argyll & Bute
Kinross Offers Over: £1,500,000 Offers Over: £800,000 Dffers Over: £650,000

Offers Over: £1,500,000 3edrooms: 4

Bedrooms: 11

Find out more... © | Find out more... © | |Find out more... © | [Find out more... (>

Gairn Farm, Blacktop,
Kingswells, Aberdeen

Land at Kilmelford,
Kilmelford, Argyli

Location: Aberdeenshire | | Location: Argyll & Bute
Offers Over: £595,000 Offers Over: £575,000
Bedrooms: 2

Easter Bleaton, Bridge
of Cally

Location: Perth &
Kinross
Offers Over: £560,000

nverquharity Castle, By

irriemuir, Angus

_ocation: Dundee &
Angus

Dffers Over: £550,000

3edrooms: 4

Find out more...

© | Find out more... (>

Find out more... (>

“ind out more. .. (>
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For Sale AN 1,689 results. 7 unmapped.

| | |
VillatPark

v/ @ For Sale (1153) N / 5 |
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o Make Me Move (89) 43 [V Orange EChapman ; -
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T R e o | Recently Sold en Grove o ey 55 Y

\ Lake
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FILTER PROPERTIES Price {

| S18| Silverado

—4
I‘J CV st/ Santa Ana J

Tustln s
By location: » |

—/

. Beds Baths
By price range: » o+ 9 (o ) fain

By offer type: » Save search More filters

Save this search and get email

By property type: » §
alerts for new listings. /

By size: » \zdz‘d Jj

VArcill:

.

15

Santiago Peak

y S

L

/

7~ i
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\‘\ ' . I{anch“o‘;‘.‘Santa
3 / J7 | Margarita
Newport (Bfeaﬁil Mission Viejo
s Laguna\ ills J
B " F O e NS e
eProperties \ State N | I v
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Sign up and receive regular & lﬁguna ‘ 4 \ B
eProperties updates by g D iguel e |
email g Laguna Beach ' \ A
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% o LY U 2Zillow’
E: J b
Find out more... N\ N . ~N— A A LL£NI0W
Sort by: Featured - Days on Zillow - Price - more ~ Save this search  Share + Map ~
FEATURED

40 Christamon S # 59, Irvine, CA

¥ £ Condo For Sale: $459,500 Beds: 3 Days on Zillow: 24
Zestimate®: $415,125 Baths: 2.5 Built: 1984
Est. Mortgage: $2,048/mo Sqft: 1,383 Condo
Zillow Special Offer: $3,000 Lot: -- Price/sqft: $332
Contact 111 Waterman, Irvine, CA FEATURED
Want to know more or have O H.ouse For Sale: $598,800 Beds: 4 Days on Zillow: 2
an enquiry? Send us a Zestimate®: -- Baths: 3.0 Built: 2001
quiry: Est. Mortgage: $2,669/mo Sqft: 1,728 Single Family
IR e See current rates Lot: -- Price/sqft: $346
O 11 Denver # 85, Irvine, CA FEATURED
n
Domain scale: & Condo For Sale: $38,000  Bods: 3 Days on Zilow: 2 RS
. Zestimate®: $331,696 Baths: 1.5 Built: 1977 RO
maﬂy Slte, maﬂy pageS, Est. Mortgage: $1,734/mo Sqft: 1,223 Condo
. See current rates Lot: -- Price/sqft: $318
same domain
FEATURED

I OGS . v o
Domaln-spemﬂc data extraction
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FEATURED
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£1,499,950

This impressive property offers an ideal opportunity to live the dream and run
your own business from home. A five bedroom family house for you, and a ten
bedroom, AA 4* rated ten bedroom guest house/B&B wing.

The family house benefits from generously proportioned living space with ' v 7 > : : : SearCh results

modern interiors, conservatory, dining room with feature bow window and
stunning first floor views over substantial private gardens.

BELLING LETTING VALUATION EPC ABOUT CAREERS LINKS CONTACT

With approximately 2 acres in total of grounds, there is further development - S "t 2 sl4/5|6|7]s8 10 | 11 12 | 13 | 14 | NEXT 81 - 90 of 144 properties
potential subject to planning. x v v

The picturesque village of East Hendred nestles at the foot of a chain of hills
known as The Downs in the historic Vale of White Horse in the heart of
England. The village boasts a pre-school, 2 primary schools, 3 pubs, a sports

hall and village store including Post Office. = s Gagrse: o Hemmingway Dl‘ive, BiceSteI‘ OX26 £2659000

Local transport links are available nearby, providing access to Oxford and
Wantage. Road users have easy access to the A34 (M40) towards London.

Spacious, detached family house with four double bedrooms, great storage,
- three reception rooms, modern eat-in kitchen, secure private garden and off-

Reception: 24' x 12'10 / Conservatory: 10'9 x 10'8 ~ ; s . i

Dining Room: 16'10 x 12'7 / Family Room: 15'11 x 9'7 - L | street parking. Arranged over two floors, the property features a large

Kitchen: 1311 x 12'7 / Master Bedroom: 16" x 9'9 v ) 3 = F reception room, dining room, useful study room, modern family kitchen

2nd Bedroom: 13'1 x 11'9 / 3rd Bedroom: 18'8 x 11'9 -
4th Bedroom: 187 x 9'9 / 5th Bedroom: 12'2 x 10'7 ER s e e B providing access to the garden, four double bedrooms, bathroom, ground [...]

T e R B ¢ i L D e : s i, N N ey RN g Bedrooms: 4  Bathrooms:1  Area: Oxfordshire  Type: House

Gallery 360° virtual tour Floorplan Aerial view Map view Printable brochure Email a friend EPC Mortgage advice
. . . . View full property details »
Key Details Property Location Live Postcode Intelligence
Property Type MY Qlick thg map image below for a larger Applicants Iqoking to buy in OX12
interactive view. through White Walls Agency
Postcode Area 0Xx12 .
1bed+ 0 Lytton Road, Florence Park OX4 £265,000
Bedrooms 15 2
. - . T @W ‘ 2 bed+ 93 Totally refurbished four bedroomed mid-terraced family house located along a
atnrooms e £ . . . e .
RS e 3 bed+ quiet residential street within Florence Park, off-street parking and large
Area East Hendred . VErGE private garden. The property further benefits from a bright front reception,
stylish new central kitchen, second rear reception providing access to garden
Tenure Freehold _ X K X
with side-access, four well proportioned bedrooms and modern family
Sq feet 6648 bathroom. Located on [...]
Bedrooms: 4  Bathrooms: 1 Area: Florence Park  Type: House
Savemeoaort. e i My property value? M View full property details »

Intereste Site Scale:
single site, many pages

£265,000

Edward Parkinson » / Oxford

/ Arrange a viewing »
OY<T VI i OX1 1JH 9 9

[ share Elke /1| [WTweet {1 g+ o

IMPORTANT NOTICE

1. White Walls Agency Limited for itself and for the vendor(s) or lessor(s) of this property whose agents they are, give notice that 1) These particulars do not constitute any part of an offer or contract 2)
None of the statements contained in these particulars as to the property are to be relied upon a:

statements or representations of fact. 3) Any intending purchaser or lessee must satisfy himself by
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£1,499,950

This impressive property offers an ideal opportunity to live the dream and run
your own business from home. A five bedroom family house for you, and a ten
bedroom, AA 4* rated ten bedroom guest house/B&B wing.

The family house benefits from generously proportioned living space with o 1 : j - - s > SearCh results
£ -

modern interiors, conservatory, dining room with feature bow window and
stunning first floor views over substantial private gardens.

With approximately 2 acres in total of grounds, there is further development = . 1 2 \ S|4|5|6|/7|8 10 | 11 12 1 13 | 14 | NEXT 81 - 90 of 144 propertie:
potential subject to planning. e . 1 |

my White Walls
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The picturesque village of East Hendred nestles at the foot of a chain of hills
known as The Downs in the historic Vale of White Horse in the heart of
England. The village boasts a pre-school, 2 primary schools, 3 pubs, a sports

hall and village store including Post Office. = . - g 7 Hemmingway Dl'ive, Bicester OX26 £2659000

Local transport links are available nearby, providing access to Oxford and P — & < . . .
T RS P CE, s oD A (e TS e et = : = - . Spacious, detached family house with four double bedrooms, great storage,

Reception: 24' x 12'10 / Conservatory: 10'9 x 10'8
Dining Room: 16'10 x 12'7 / Family Room: 15'11 x 9'7
Kitchen: 13'11 x 12'7 / Master Bedroom: 16' x 9'9
2nd Bedroom: 13'1 x 11'9 / 3rd Bedroom: 18'8 x 11'9
4th Bedroom: 18'7 x 9'9 / 5th Bedroom: 12'2 x 10'7

|
Gallery  360° virtual tour Floorplan Aerial view  Map view Printable brochure Email a friend a t a ext ra Ct I O n

Key Details Property Location Live Post
Property Type e Qlick thg map image below for a larger Applicants Igu.\...u woouy o e
interactive view. through White Walls Agency
Postcode Area 0X12 ¥
- . Ibedt 0 Lytton Road, Florence Park OX4 £265,000
edrooms i
. - . T i"ﬁ 2 bed+ 93 Totally refurbished four bedroomed mid-terraced family house located along a
afhrooms g o 3 bed+ quiet residential street within Florence Park, off-street parking and large
Area East Hendred VErGE private garden. The property further benefits from a bright front reception,
stylish new central kitchen, second rear reception providing access to garden
Tenure Freehold X . . .
& with side-access, four well proportioned bedrooms and modern family
Sq feet 6648 bathroom. Located on [...]
Bedrooms: 4  Bathrooms: 1 Area: Florence Park  Type: House

e i CAll £~ EDEL inn AV My property value? mn View full property details »

Intereste Site Scale:
single site, many pages

£265,000

Edward Parkinson » J Oxford

eWing »
OV IV 1 oX1 1JH Arrange a viewing
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Agency Limited for itself and for the vendor(s) or lessor(s) of this property whose agents they are, give notice that 1) These particulars do not constitute any part of an offer or contract 2)
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¥ £ Condo For Sale: $459,500 Beds: 3 Days on Zillow: 24
Zestimate®: $415,125 Baths: 2.5 Built: 1984
Est. Mortgage: $2,048/mo Sqft: 1,383 Condo
Zillow Special Offer: $3,000 Lot: -- Price/sqft: $332
111 Waterman, Irvine, CA FERTURED
@ House For Sale: $598,800 Beds: 4 Days on Zillow: 2
Zestimate®: -- Baths: 3.0 Built: 2001
Est. Mortgage: $2,669/mo Sqft: 1,728 Single Family
See current rates Lot: -- Price/sqft: $346
11 Denver # 85, Irvine, CA FEATURED
@ Condo For Sale: $389,000 Beds: 3 Days on Zillow: 2 BAKREN G
Zestimate®: $331,696 Baths: 1.5 Built: 1977 SHORm
Est. Mortgage: $1,734/mo Sqft: 1,223 Condo
See current rates Lot: -- Price/sqft: $318
FEATURED

i 16 Tahoe, Irvine, CA

@ House For Sale: $539,500 Beds: 2 Days on Zillow: 2
Zestimate®: $541,458 Baths: 2.0 Built: 1976

Est. Mortgage: $2,405/mo Sqft: 1,540 Single Family
See current rates Lot: 3,600 Price/sqft: $350

FIRSTTEAM

30 Blue Heron, Irvine, CA

FEATURED I
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supervision

page scope (single

— structured page table or ontolo es
bage) pag gy y
supervised, site- . mitiol
e site scope (multiple
specific _data o e e structured page table or ontology yes
extraction
unsupervised, domain scope
domain-specific (multiple sites from structured page table or ontology no
data extraction same domain)
information entities or
. web scope flat text . . no
extraction entities and relations
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Data Extraction Reasoning and Ontologies in Data Extraction

Current Challenges in Data Extraction

Effective use of visual information

« layout carries significant semantic information, yet rarely exploited
Adapting to scripted, interactive web applications

v Interaction is more than form filling

Effective use of semantic knowledge

v 1o improve robustness and automation of DE

The role of domain-specific knowledge

« everyone agrees it would be useful
v but many see domain-dependence as too high a price

+ goal: minimize effort for creating and maintaining domain knowledge

39



Data Extraction Reasoning and Ontologies in Data Extraction

Current Challenges in Data Extraction

Effective use of visual information
layout carries significant semantic information, yet rarely exploited
Adapting to scripted, interactive web applications
interaction is more than form filling
Effective use of semantic knowledge

to improve robustness and automation of DE

;. —— = - —_— —— ———— ——— — s = ==

Because data on the Web is about everything,
any approach that attempts to leverage it cannot
rely on building a model of the data ahead of time
but on domain-independent methods instead.

Cafarella, Halevy, and Madhavan. 2011. Structured
‘data on the web. Comm. ACM 54, 2.

The role o/f”

everyon
but man

goal: mi




Knowledge

SCRAP WRAPPO

© Robust wrappers Dy Visual patterns and annotations
= schema
L
>
| | Form understanding, object identification, and
OXPath Visual designer + exploration driven by domain knowledge
expressive extraction
c
I language Elog
e
8 XPath + Actions
L .
D
)
=
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Part 1:

Supervised,
site-specific



Knowledge

SCRAP

Robust wrappers by
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> schema
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Part I: Introduction
Wrapper Induction



Wrapper Induction Supervised, Site-specific Data Extraction

Wrapper Induction

Three types of tasks in wrapper induction:

« finding the relevant pages interaction (forms)
« identifying the relevant objects segmentation
« extracting the relevant attributes alignment

In all cases: derive patterns from examples

a4



O
<
-

Problem:
How to derive
those patterns?



Label Labeled Wrapper W Wrapper Data
L | r r
URLs Examples Training Induction appe Engine . (extracted)
5 Data

manual: (e.g., Web Harvest)
v user writes the wrapper, sometimes using wrapping libraries
supervised/semi-supervised: (e.g., Lixto)

« user provides examples (per site)

« wrapper induction: supervised to some degree
unsupervised: entirely automated (e.g., DIADEM)

+ automatically guess examples & automatic induction 46



Wrapper Induction Supervised, Site-specific Data Extraction

Extraction Languages

Wrapper ind. systems differ in supervision, but also language

Typical wrapper languages

v regular expressions on a canonical textual representation
® e.0., suffix, prefix in HTML

«  XPath: by now the most common choice

« relational algebra or logical expressions as in Elog or DIADEM

47



Wrapper Induction Supervised, Site-specific Data Extraction

Desiderata of a Web Wrapping Language

Solid and well understood theoretical foundation

v wrappers run much longer than DB queries

« thus optimization and verification is even more important

Good trade-of between complexity and the number of
practical wrappers

Easy to use as a wrapper programming language
« use of familiar web query languages such as XPath a plus

Suitable for incorporation into visual tools

« where constructs of a wrapping language are realized through
corresponding visual primitives

Allows the formulation of robust wrappers



Wrapper Induction Supervised, Site-specific Data Extraction

Extraction from Tree Structure

Wrapper as function f: HTML DOM Tree — Subtrees

v leaves of subtrees are among leaves of original tree
v simplest case: subtrees always single leaves

v extracted subtrees may be rearranged into new output tree or graph

(75

| l
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Wrapper Induction Supervised, Site-specific Data Extraction

XPath (XML Path Language)

Queries an XML document based on its DOM representation

Notation inspired by file system path
Foundational language for XQuery, XSLT

Used extensively with JavaScript/web applications



Wrapper Induction Supervised, Site-specific Data Extraction

XPath Example

On this document: | <?xml version="1.0"?7>

<people>
<person>
<familyName>(0Obama</familyName>
<givenName>Barack</givenName>
</person>
<person>
<familyName>Bush</familyName>
<givenName>George</givenName>
</person>

</people>

... the following XPath expression

‘/child::people/child::person[l]/familyNameI

... returns

|<familyName>Obama</familyName>|




Site-specific Data Extraction

self

parent

child
preceding-sibling

following-sibling

descendant
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OXPath
Actions 1in XPath



OXPath

Furche Gottlob Grasso, Schallhart and Sellers. OXPath A
Language for Scalable, Memory-efficient Data
Extraction from Web Applications. VLDB, 2011

Furche, Gottlob, Grasso, Schallhart, and Sellers. OXPATH: A |
Language for Scalable Data Extraction, Automation, |
and Crawling on the Deep Web. In VLDB J Special Issue.




OXPath
Actions 1in XPath



Supervised, Site-specific Data Extraction

S 0XPath = XPath + 4

action

extraction
style

1teration
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From To
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My dates are flexible

Depart Return
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Start at kayak.co.uk:
doc("kayak.co.uk")
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Start at kayak.co.uk:
doc("kayak.co.uk")
To select an airport, type a few letters and select from completion list
//field().destination/{"Sea" /}
//div#smartbox//1i[1]/{click /}
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Start at kayak.co.uk:
doc("kayak.co.uk")
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//field().destination/{"Sea" /}
//div#smartbox//1i[1]/{click /}
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+ Refine the results by unchecking the “2+ stops”:
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Change your search

Get a price alert
Show fare charts
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IQY non-stop £547

V1 stop £503
@+ stops £558
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¥ Show Red Eye/Overnight
V| Take-of f || Landing

Take-off (Depart Flight)
Sat 06:00 - 20:00

Take-off (Return Flight)
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Extract the attributes

London, ENG, United Kingdom

Seattle, WA, United States

01/10/2011 [=1| »

04/10/2011 [&]

Change your search

Get a price alert
Show fare charts

Stops
@1 non-stop

l?Yl stop
G§E>+wnops

Times
' Show Red Eye/Overnight

£547
£503
£558

V' Take-off | Landing
Take-off (Depart Flight)
Sat 06:00 - 20:00

Take-off (Return Flight)
Tue 06:00 - Wed 00:00

2110 of 2110 return trips shown Show +/- 3 days Show matrix
Price = - Airline Take-off Landing Stops ()
Airline Tickets To Seattle o

Book your Seattle flight & get our lowest fares at united.com
www.united.com

£503 .— LGW 09:40 » SEA 20:55 1 19h 15m |
P~ === US Airways
Economy — SEA 11:15 » LHR 10:00 1 14h 45m
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R o hide
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+  Extract the attributes

~ Mouseover the ! to extract flight quality warnings
//span.qualityWarninglcon/{mouseover /}

London, ENG, United Kingdom | » |Seattle, WA, United States

01/10/2011 [=1| p |04/10/2011 [&] more options

Change your search
Get a price alert
Show fare charts

Stops
4 non-stop £547
V1 stop £503
@4- stops £558
Times

v Show Red Eye/Overnight

v Take-off | Landing
Take-off (Depart Flight)
Sat 06:00 - 20:00

Take-off (Return Flight)
Tue 06:00 - Wed 00:00

2110 of 2110 return trips shown Show +/- 3 days Show matrix
Price = - Airline Take-off Landing Stops ()
Airline Tickets To Seattle -
Book your Seattle flight & get our lowest fares at united.com
www.united.com
- LGW 09:40 » SEA 20:555 1 19h 15m |
——£503 — US Airways
Economy SEA 11:15 » LHR 10:00 1 14h 45m
Top Deals: Majortravel.co.uk £503 Lastminute.com £508
Usalrways.com £509 Expedia.co.uk £508 J Flight Quality
found on 4 Websites details » pin » A © A stopover is more than 4 |
Mo ’ “ Less than 75% on time
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Change yo

Get a price ¢
Show fare cl

Stops
\;/f non-stop

\\ﬁ 1 stop
@4- stops

Times
v Show Red

\\_ﬂ Take-off
Take-off (Deg
Sat ¢

._

Take-off (Ret

Extract the attributes

Mouseover the ! to extract flight quality warnings
//span.qualityWarningIcon/{mouseover /}
Click on the details to extract layovers

print » save »

Details Fares

Economy
£503

Flight 1 Sat, 1 Oct

o

This is a multi-airport itinerary. Please review all the airports below.

US Airways - Flights 733

Take-off Sat 9:40
Landing Sat 13:35

Connection

US Airways - Flights 575

Take-off Sat 18:10
Landing Sat 20:55

Flight 2 Tue, 4 Oct

~—

Tue 06:1__
v

LGW to SEA - 1 stop 19h 15m

14h 15m
LGW London, ENG, United Kingdom
CLT Charlotte, NC, United States
CLT Charlotte, NC, United States 4h 35m

Sh 05m
CLT Charlotte, NC, United States
SEA Seattle, WA, United States
S0% ontime | 2273

SEAto LHR - 1 stop 14h 45m

“Top Deals:

Majortravel.co.uX £503

|I nnrdnn BN | Initad KinAadam | [ |Ca:§+!e' WA, United States

more options

Show +/- 3 days
-off Landing

ited.com

Show matrix

Stops (1)

09:40 » SEA 20:55 1
11:15 » LHR 10:00 1

8 Lastminute.com £508
Expedia.co.uk £508

pin » share »

09:40 » SEA 20:55
08:40 » LHR 10:00 1

Lastminute.com £508

Expedia.co.uk £508

>

19h 15m |
14h 45m

J Flight Quality
© A stopover is more than 4 |

% Less than 75% on time
=> Red Eye (overnight flight)

See all flight details

Flights Starting at 58
www.lowfares.con



OXPath Supervised, Site-specific Data Extraction

O Actions: Browser Interaction

Actions correspond to DOM events, e.g.,

Document doc("rightmove.co.uk")

Click {click}

Fill {“Sea” }

Mouseover {mouseover}

Executed once on each context node

Return context nodes (contextual actions) or
root nodes for new DOM (absolute actions)


http://www.rightmove.co.uk
http://www.rightmove.co.uk

,§§> OXPath Supervised, Site-specific Data Extraction

® Extraction: Compact Tree Construction

Extraction marker select nodes for extraction
v record markers: :<flight>

v attribute markers: 1<price=string(.)>
Extracted data has tree shape

+ nesting of extraction markers in OXPath expression defines
nesting of records and attribute-record associations in the output



,§9 OXPath Supervised, Site-specific Data Extraction

® Extraction: Compact Tree Construction

Extraction marker select nodes for extraction
v record markers: :<flight>

v attribute markers: 1<price=string(.)>
Extracted data has tree shape

+ nesting of extraction markers in OXPath expression defines
nesting of records and attribute-record associations in the output

doc("news.google.com")//div[@class~="story" ] i<StOory=
[.//h2:<title=string(.)>]
[.//span[style::color="#767676"]:<source=string(.)>]

<story><title >Tax cuts ...</title>
<source>Washington Post</source>
<source>Wall Street Journal</source> ... [</story>




,§§> OXPath Supervised, Site-specific Data Extraction

® lteration: Kleene Star

Most web sites use pagination for results

v traversing paginated results require iteration

v -+ extraction from any unbounded component of a link graph

Kleene Star from Regular XPath [Marx TODS ‘05]

« extended to OXPath, i.e., with action in the iterated expression

/(//al.="Next’']/{click /})x*
+  OXPath's Page-at-a-time algorithm
@ Duffers in practice only a constant number of pages

@ even for very large components
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OXPath

Supervised, Site-specific Data Extraction

O Style: Querying Visual Attributes

Access to all CSS properties via style axis

Visibility style::displayorstyle::visibility

Font size style::font-size

Geometry style::top, style:: left, ...

Color style::colororstyle::background—-color

Joins on style properties possible

« but: no rich spatial relations as in SXPath
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0) 4311 Supervised, Site-specific Data Extraction

S Summary of Complexity

Combined: PTIME-hard

Data: NLOGSPACE
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0) 4311 Supervised, Site-specific Data Extraction

S Summary of Complexity

Combined: PTIME-hard 7 iME-harc

Data: NLOGSPACE .OocoSpace

Time Space

OXPath w/o Actions & Kleene O( n®:-qg?) O( n°-g?)
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Supervised, Site-specific Data Extraction

Summary of Complexity

Combined: PTIME-hard 7 iME-harc

Data: NLOGSPACE .OocoSpace

Time Space
OXPath w/o Actions & Kleene O(n®q?) On*q?) O(n>g*) On*g?
OXPath w/o Kleene O( (p'n)e-q®) O(n*>qg°)
OXPath w/o unbounded Kleene O( (p°n)e-g°) O(n*>qs°)
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Supervised, Site-specific Data Extraction

Summary of Complexity

Combined: PTIME-hard 7 iME-harc

Data: NLOGSPACE .OocoSpace

Time Space
OXPath w/o Actions & Kleene O(n®q?) On*q?) O(n>g*) On*g?
OXPath w/o Kleene O( (p'n)e-q®) O(n*>qg°)
OXPath w/o unbounded Kleene O( (p°n)e-g°) O(n*>qs°)
OXPath (full) O( (p:n)f-g?) O(n®>(g+d)°)
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@ page rendering © browser initialization @ O0XPath es
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o 0) (3:11)

Supervised, Site-specific Data Extraction

Visual OXPath: Semi-supervised Generation

- .
2] Actions &2

[ =2 [H]
= % Go ko hktpi)fscholar, google, com
ablc Enker "CxPath” into | finput[@na
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Supervised, Site-specific Data Extraction

Visual OXPath: Semi-supervised Generation
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Extending XPath towards
Spatial Querying
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SXPath

Extending XPath towards
Spat1al Querymg

OI'I = Oro, M. Ruffolo, S. Staab. SXPath—Extending
XPath towards Spatial Querying on Web

Documents. PVLDB 4 (2): 129-140 (2010)




SXPath Supervised, Site-specific Data Extraction

Motivation: Spatial Arrangement

Goal: Robust wrappers usable on a wide range of web sites

Observation:

« Web pages are made for humans and provide visual clues
¢ through the spatial arrangement of text and other media

« XPath (and others) are established selection mechanisms

e Dbut lack any support for spatial arrangement on Web pages

Solution:

Extend XPath with facilities for querying spatial arrangement



AP SXPath
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Supervised, Site-specific Data Extraction

Presentation-Oriented Documents

Web page from lastfm (http://www.lastim.it/)

Music band profile: a photo with descriptive information at its east

lost.fm Musica Radio Eventi Classifiche Community

Come work with us! Last.fm is hiring »

SOLO fino al

30 settembre

Trova musica su Last.fm

Cerca in catalogo:

( Cerca )
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T i . P
utt Musica piu ascoltata su Last.fm
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Registrati Accedi

W taliano | Guida

raddoppi
i vantaggi!

% Tra i tuoi consigli

Ottieni consigli musicali
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Registrati, raccontaci che musica ti place e potral
Subito scoprire tanta nuova musica
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,5’{0 ), GE Supervised, Site-specific Data Extraction

Presentation-Oriented Documents

« Web page from lasttm (http://www.lastim.it/)

+ Music band profile: a photo with descriptive information at its east

lost.fm Musica Radio Eventi Classifiche Community Registrati  Accedi
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Presentation-Oriented Documents

Web page

Document object model (DOM)

« Spatial arrangement rarely explicit
« but hidden in complex nesting of layout elements in DOM
« difficult: intricate tree structure conceptually difficult to query

+ hot robust: small changes in layout structure brake a wrapper
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e Document object model (DOM)
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« Spatial arrangement rarely explicit
« but hidden in complex nesting of layout elements in DOM
« difficult: intricate tree structure conceptually difficult to query

+ hot robust: small changes in layout structure brake a wrapper
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Rectangular algebra (RA):

« Allen’s temporal interval
algebra extended to 2-
dimensional case “albian et

al.] l E—
« fine-grained, expressive model |
« many attractive properties g

e for query evaluation (invertibility) T
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Topological Relations
. Inspired by the Region Connection Calculus

- contained (CD)
- container (ER)

. equivalent (EQ)
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NW ¢ N | NE
............ = r1 E:NE r»
W]

Spatial models allows for expressing
Topological Relations disjunctive relations among regions

inspired by the Region Connection Calculus
contained (CD)
container (ER)

. equivalent (EQ)
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Spatial XPath (SXPath) extends XPath 1.0

« Intuitive path notation /axis: :nodetest [predi]x

« A new set of spatial axes that allow for selecting nodes that have a
specific spatial relation w.r.t. context nodes;

« A new set of spatial position functions that allow for expressing
predicates working on positions of nodes in the plane.

« Abillities to query attributes and stylesheet properties as they are
rendered from browsers (such as font size, font color, etc.).

Semantics:
« nhatural semantics for spatial queries
Complexity:

+ maintains polynomial combined complexity
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Extending XPath with Spatial Queries

for $1i in doc(“last—fm.htm”)
/div[@id= ‘content’]//ul//1i
return
<music-band>
<name>
{$1i/a/strong/text()}
</name>

</music-band>



i In Tour -, |
& \)\(El-'b-)——___-——‘ ————— /I, 168'711’179
e,e
Img \\ Radiohead /”
7’

————————————————————————————

for $1i in doc(“last—fm.htm”)
[ /divleid= ‘content’]//ul//1i |
return
<music-band>
<name>
{$1i/a/strong/text()}
</name>

</music—-band>



bi,b) In Tour - |
. D i " 168,711,179
oi, V(e.e) - ascolti ...
\\ | ,,
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for $1i in doc(“last—fm.htm”)
| /div[@id= ‘content’]//ul//li \

return
<music-band>
<name>
{$li/a/strong/text()}\
<Lname>

</music—-band>
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Come work with us! Last.fm is hiring » W tallano | Cuida

SOLO fino al raddoppi
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)r $img in doc(“last-fm.htm”)
Trova musica su Last.fm % Tra i tuoi consigli . .
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m " /III‘}r <name>
a— Blgllettl Aerelj {$1mg/E . text [N, 1]}
f'im
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</name>

Esemoe o wn'otler

</mu51c band>
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N.YoXé) Trova ed esplora musica su Last.fm - Last.fm
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lost.fm Musica Radio Eventi Classifiche Community

Come work with us! Last.fm is hiring » W tallano | Cuida
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r $img in doc(“last-fm.htm”)
Trova musica su Last.fm % Tra i tuoi consigli . .
Cerca in catalogo Cerca /CD : : lmg [N | S : : lmg ]
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for $img in doc(“http://www.bebo.com/friendlist.html”)
//7img[ N|S|E|W::img ]

return <friend>

<photo> {$img} </photo>

<name>
</friend>

{$img/S::text()IN,1]} </name>


http://www.bebo.com/friendlist.html
http://www.bebo.com/friendlist.html

anNn Web Demo For Java
4 ) \ ® )(2)(O J (R )( N J (@ )( 1 { Wrapper / http: / /www.lastfm.it/ music L .
- 2 - e e i g s
v HTML ' Turtl Musica pil ascoltata su Last.fm by ey el by
v BODY ! 1ICOus!
! v el momento | Piu ascoitata inc italia
v DIV | e Pit ascoltata | D« ymento | Piu ] il
DIv ,
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v DIV ! RPEEE Simule 2 T ow Patrol, T T ay,
» DIV ' Kings of Leo
! 5 on iy
oW U ' . ock.
D'V en
v D'V folk
» SPAN Radiohead
v DIV A Ardcore ‘
» DIV M hip hop Simile a: Thom York C d. Siour R
[ Positions - Attributes  Styles | ndie Blur, Portishead
VALUE
e RREOROER 5 me Florence + the Machine
TAGNAME DIV Ecolc 252 =
STRING VALUE Last.fmMus Simile a: Marina & the Diamonds, Lana Del Rey, £l
B, ————————— e ———————————————————— —————— = ) P
X bk _© Information @ SXPath |
LY YTLO .
SXPath Expression /CD::img[N|S::img)/E:text([N,1)]
BR X XBR940
TagName=#TEXT VA=x1:302, x2:581, y1:1315, y2:1330 Value~202.662.11... coltatori).
BRY YBR2226 TagName=#TEXT VA=x1:302, x2:581, y1:1585, y2:1600 Value=35.185.857... coltatori). O

TagName=#TEXT VA«x1:302, x2:581, y1:1450, y2:1465 Value«64,772

.117... coltatori).

" Execute ) ( Paint Result '

" Paint Original Result

(" Clear Result

" Reset

Link Enabled __ Nodes Selector[QWrappo Selector ™ Craph Selector
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‘ Summary of Complexity
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Y OXPath

Summary of Complexity

XPath 1.0

Core

EWF

Full
XPath

space: O(n-q)
time: O(n'q)

space: O(n'g?)
time: O(n%qg?)

space: O( n?-g?)

time: O( n*-q?)

SXPath

Spatial Core

SWF

Full
SXPath

Supervised, Site-specific Data Extraction

space: O(n?-q)
time: O(n°q)

space: O( n?-g?)
time: O(n3g?)

space: O( n?-g?)

time: O( n*-q?)

15
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Data Efficiency of SXPath Query Evaluation Query Efficiency of SXPath Query Evaluation
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The curves grows linear on log-log scale indicating the polynomial growth
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Summary

SXPath = XPath extended with spatial navigation
SDOM = DOM + spatial relationships and orders
SXPath forms a stepping stone

« minimal, but expressive extensions for spatial querying

« lasis of data extraction for presentation-oriented documents



SCRAP



SCRAP

B, Fazzinga, S. Flesca, A. Tagarelli: Schema-
based Web Wrapping. Knowl. Inf. Syst. 26(1):
127-173 (2011)

— —



http://www.informatik.uni-trier.de/~ley/db/journals/kais/kais26.html
http://www.informatik.uni-trier.de/~ley/db/journals/kais/kais26.html

Extraction

Hierarchical wrapping approaches

Based on extraction rules

« ldentify the region(s) of the document to be extracted

+ Rules further extract subregions from the result of other rules

v Rules often formulated in XPath, but may be SXPath, OXPath, ...
Observation: These approaches do not exploit

+ schema of desired information in the extraction process

+ schema used by these approaches too simple

¢ all the subelements have multiplicity 0..”

+ more complex schema can be defined separately

¢ verified a posteriori



Extraction

SCRAP approach

A wrapper IS a pair

v (Schema, Set of Extraction Rules)
SCRAP: New extraction strategy

+ schema information used in identifying information to be extracted:

@ Avregion is extracted only if it is possible to construct a valid element



Extraction

Schema-hased Wrapper definition

Schema: DTD, Entity-Relationship
« each pair of nested elements (pe, €) inthe DTD
v associated to an extraction rule.
Rules: Works with different types of extraction rules
« An extraction rule r is a function associating
@ asequence S of document regions
@ to a document region.

«  XPath-based rules are adopted in the implementation
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Extraction: an example

<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT
<!ELEMENT

doc (store)>

store (book+)>

book (title, author+, (customer_rate | no_rate), price, year)>
title (#PCDATA)>
author (name)>

name (#PCDATA)>
customer _rate (rate)>
no_rate EMPTY>

rate (#PCDATA)>

price (#PCDATA)>

year (#PCDATA)>
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Preferred Element Content Model

If there are multiple extraction model one is preferred

« based on syntactic/semantic conditions

Preferred to

l

<book> <book>
<title> .. </title> <title> .. </title>
<author> .. </author> <author> .. </author>
<author> .. </author> — <author> .. </author>
<customer_rate> .. <customer_rate> <no_rate> .. <no_rate>
<price> .. <price> <price> .. <price>
<year> .. <year> <year> .. <year>

</book> </book>
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Wrapper evaluation

Run the extraction rules to obtain
a tree of extraction candidates T

Work bottom-up on T (starting
from its leaves)

« If there is no valid content for e then
remove e

v build the preferred content of e and
remove the remaining sub-
candidates from T
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Wrapper evaluation

Run the extraction rules to obtain
a tree of extraction candidates T

Work bottom-up on T (starting
from its leaves)

« If there is no valid content for e then
remove e

v build the preferred content of e and
remove the remaining sub-
candidates from T
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Advanced features

SCRAP adopts a wrapper generalization strategy

+ Improves wrapper robustness

+ Works without need of manual labeling of example

93



Extraction

Experimental validation

Average performance of SCRAP
wrappers before and after generalization

Wrapper Before After
generalization generalization
P R P R
Amazon book list 0.83 0.83 0.99 1.0
ANSA home 1.0 0.88 1.0 1.0
ANSA top-news 0.75 0.74 0.99 1.0
ANSA local-news 1.0 0.99 1.0 1.0
IMDb movie list 1.0 0.97 1.0 1.0
Kelkoo tv list 1.0 0.97 1.0 1.0
Kelkoo compare-prices 1.0 0.96 1.0 1.0

Trulia home advices 0.75 0.74 1.0 0.97




ite-specific Data Extraction

Summary

SCRAP’s improves:

« wrapper robustness
+ makes schema-dependent wrapper refinement independent from

@ wrapper language or wrapper induction approach
SCRAP’s limitations:

« doesn’t work with recursive rules

@ |tis not possible to define an item in terms of its siblings



Lixto



— R. Baumgartner, S. Flesca, and G. Gottlob. 2001.
Visual Web Information Extraction with Lixto. In
Very Large Data Bases (VLDB '01).

G. Gottlob and C. Koch. 2004. Monadic datalog
and the expressive power of languages for Web
'information extraction. J. ACM 57, 1 (2004).
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Lixto: Visual Data Extraction

Lixto: Full-fledged data extraction system

« visual wrapper generation through Lixto visual developer

« backed by Datalog-like language Elog

@ with optimal wrapper complexity and expressiveness

v integrated into Lixto suite

¢ including data integration, reporting, cloud execution, ...
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Lixto Data Extraction Environment

Visual Developer

Application Visual
+— Logic Wrapper <+—
(Actions, Elog) Creation
v

Web
Applications

voia | SWT Application
Development Designer
Parameters
\\Dita/l\/lfoiell Wrapper
Wrapper
= = = Wrapper
XM L Runtime Runtime | *** | Runtime
APl — <

VD Runtime Server (with
Thread Pool of runtimes)

B2B v B2C
Customer Lixto Server Customer
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Lixto Visual Developer

Easy to use

« Visual, interactive definition of Web extraction pattern (Eclipse-like)
v Recording of user actions in the browser

@ e.g. mouse and key events (replay simulates human browsing behavior)
Yet highly expressive
v Support for complex navigation patterns

@ including “detail” pages and “next” pages
+ Expressive declarative logic-based extraction language Elog

+ Robustness to structural changes of the Web page
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K7
Pattern Structure

condition
/CQ ditio

filter A
/ | p condition
pattern | filter A Coeiie
T ffilter

'S conaition

B condition

Regional Algebra (Nodes and Texts)
Basic conditions before, after, contains, n-th child
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Internal Knowledge Representation

Elog: A Datalog-like language

+ declarative and/or semantics of Datalog matches
¢ narrowing and broadening steps in the pattern generation
+ maintenance in Elog wrappers is local to the changed criteria

@ simple

+ Elog program itself is hidden from the wrapper designer

T o Eog

Wrapper Elog Program
Pattern IDB-Predicate
Filter Rule

Condition Atom of rule body
Parent pattern Special body atom

Element path Special body atom 104
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Elog Programs

Homogeneous Programs

« Filters that define same |IDB predicate refer to same parent pattern

v thus: pattern graph is a tree

Heterogeneous Programs

« Filters that define same |DB predicate refer to different parent patterns
« thus: pattern graph may be cyclic

¢ but remains locally stratified if not mixing range and pattern references

¢ fixed-point evaluation—stop if no new instance can be derived
document(S,X) «— getDocument($1,X)

table(S.X) — document(_, S), subelem(S, . * .table,X)
table(S.X) «— table(_, S). subelem(S..* .table,X)
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Example Elog Program Fragment

overview(X0,X1) :-
getDocumentFromNavigation(X0=$1,X1).

root (X0,X1) :-
overview(_,X0),
subelem(X0, (., []1),X1).

hotel(X0,X1) :-
root(_,X0),
subelem(X0, (..lixto:nearest("tr"), []),X1),
contains(X1, (./td[1]/al1],[]),X2),
before(X0,X1, (..strong[1], [("text"', 'Sortieren',CONTAINS)]),0,-1,X3,X4).

detail(X0,X1) :-
link(_,X0), getDocumentbyClick(X0,X1).

price(X0,X1) :-
hotel(_,X0),
subelem(X0, (..lixto:nearest("div")/lixto:nearest("strong"), [1),X1)
[1,1].

next(X0,X1) :-
root(_,X0),
subelem(X0, (..lixto:nearest("a"), [('text', 'Néachste Seite',CONTAINS)]),6X1).

overview(X0,X1) :-
next(_,X0), getDocumentbyClick(X0,X1).
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Built-In Predicates

Built-in predicates with binding schema

Structural predicates

v subelem(S, path, X):
@ X is a subelement connected to S via path
“ inner structure: contains, nthchild
v context: before(S,X,path,d1,d2,Y,D), after, notbefore, notafter
Textual and concept predicates
v subtext, subatt

v 1sDate, 1sNumber, 1sCity, < > on dates, distances, ...
Pattern references

« refer to any IDB predicate (e.g., “before there is an instance of price”) 107



initial docurnent filter
(no parent reference)

document fiker using
nextur as parent

2 nexturl ™

...............................

g

- s e i --_-‘-"-----‘
- o,
/ \\
/7 -

' TR » o i ™
( sellername ) [ shippinginfc )

next(S, X) «+ ebaydocument(_, S),
subelem(S, (*.content, [(href,, substr),
(elementtext, (next page), exact)|), X)
nexturl(S,X) «+ next(_, S).subatt(S, href, X)
ebaydocument(S, X) «+ getDocument(S = $1, X)
ebaydocument(S, X) «+ nexturl(-, S), getDocument(S, X)

Or, alternatively:

ebaydocument(S.X) < ebaydocument(_.S),
subelemn(S, (x.content, (href,, substr),
(elementtext, (next page), exact)|),Y).
subatt(Y,href,Z), getDocument(Z, X)
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Elog- Core Fragment

Elog-:

v labeled tree structure via child and nextsibling relations

« omits features of Elog on textual structures, distances, etc.

v Signature: ., = {dom, root, leaf, (labels)acs,

firstchild, nextsibling, lastsibling)

Elog- has combined
complexity
O(ldom[*|program))

subelem_ 0 (X, Y')

containsyqen(X,Y)
before,q, (S5, X,Y)

afterpan(S, X,Y)

[j;-sl.sun( S$ X )
lastson(S. X')

subelem,.(X,Y)

subelem, p,;(X,Y)

Il

i

Basic Elog relations are derived as

X =Y,

child( X, Z),
subelem,,,;;,(Z,Y).
child(X, Z), label,(Z),
subelemy, (Z,Y).

subelempgn (X, Y).
subelem,, ¢, (S,Y),
nextsibling( X, Y).
subelempan (S, Y),
nextsibling(Y, X).
firstchild(S, X).
lastchild(S, X).

109
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Expressiveness of Elog

Unary queries in MSO over trees

v expressiveness yardstick for information extraction functions

v but: lack of operational semantics

« thus: hard to use as wrapping language

Theorems [Cottlob & Koch, PODS 2002
Over t,,, Monadic Datalog = MSO

A unary query is definable in MSO iff it is definable via a monadic datalog program.

- OG- expresses monadic datalog + child

Lixto expresses all MSO wrapping tasks.



Part 11:

Unsupervised,
domailn-specific



Knowledge

WRAPPO

C_g Visual patterns and annotations
L
>
Form understanding, object identification, and
exploration driven by domain knowledge
c
O
S
(&)
©
L .
Q
)
=
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Part 1I: Introduction
Ontologies in DE



Why Unsupervised Data Extraction?

Too many fish in the pond
> 17 000 real estate UK sites

@ similar for restaurants, travel, car dealers,
airlines, pharmacies, retail shops, ...

aggregators cover only a fraction
@ updated slowly

per site manual work infeasible
wrapper construction too expensive
@ tracking changes

excludes manual & (semi-) supervised
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Unsupervised Web Data Extraction

Key observation:

« ‘“database” web sites are generated using templates

v wrapper generators need to automatically identifying templates
Two major approaches

+ machine learning from a few hand-labeled examples
@ high precision only for simple domains (single entity type, few attributes)
@ or: per-site/template training required
« fully automatically exploit the repeated structure of result pages
@ good precision needs a lot of data per site (many records per page, many pages)

@ only works for sites with sites with simple object types
115



Bad News: Nobody Can do it Yet

Wrapper 4 .
Induction (ML)

Template low supervision

Discovery
(RoadRunner++)
116

high accuracy ‘
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Knowledge in Data Extraction

what's “knowledge” here

« observational: what to observe, annotations
@ that a certain text is highlighted, that a certain keyword appears in it

+ phenomenological: how observations become concepts
¢ thatatext“...." to the close north-west of a field is that field’s label

+ ontological: schema, concepts & constraints

@ e.g., “bathroom”, “every property must have a location”

orthogonal: script knowledge for web pages

both domain-independent and domain-dependent

« but currently a trend towards domain-dependent knowledge
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Knowledge in Data Extraction

what's “knowledge” here

« observational: what to observe, annotations ohenomenon
@ that a certain text is highlighted, that a certain keyword appears in it

« phenomenological: how observations become concepts _E’
¢ thatatext “...:” to the close north-west of a field is that field’s label §

+ ontological: schema, concepts & constraints .
@ e.g., “bathroom”, “every property must have a location” ea/no Jmenon

orthogonal: script knowledge for web pages

both domain-independent and domain-dependent

« but currently a trend towards domain-dependent knowledge
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Trend: Towards Domain-Knowledge

Observational only:
v Su, Wang, Lochovsky. ODE, TODS 2009

Ontological only:
v SCRAP (see before)

Observational & ontological:

« Dalvi, Kumar, Soliman. Automatic Wrappers for Large Scale Web
Extraction, VLDB 2011. (AutoWrapper in the following)

« Venetis, Halevy, Madhavan, et al. Recovering Semantics of Tables
on the Web, VDLB 2011. (SemanticTables in the following)
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Knowledge

WRAPPO

C_g Visual patterns and annotations
L
>
Form understanding, object identification, and
exploration driven by domain knowledge
c
O
S
(&)
©
L .
Q
)
=
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WRAPPO

Wrapping Objects from the Web by
Exploiting
Domain Knowledge and Spatial
Information



WRAPPO

Wrapping Objects from the Web by
Exploiting
Domain Knowledge and Spat1a1

|'S. Flesca, E. Oro, M. Ruffolo: WRAPPO—
Wrapping objects from the web by exploiting

domain knowledge and spatial information.
Technical Report ICAR-CNR (2012).




»” WRAPPO Unsupervised, domain-specific Data Extraction

Problem: existing DE mostly based on simple DOM

« yet web pages use presentation to convey semantics to users

Observation:
« recent approaches that use spatial arrangement of pages

« recent approaches that use the semantics of the page content

WRAPPO: higher quality, more robust wrappers by combining
+ Semantic annotations and

« Spatial arrangement / visual information

21
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NW N NE
_____________________ ri EINE 1o
W B E eastAndNorthEast(r1,r2)
SW S SE
Spatial models allows for expressing
Topological Relations disjunctive relations among regions
r r2 r1 r2 (1] 2 2] r1 ri r2

disjoint(r1,r2) overlap(r1,r2) covers(r1,r2) covered-by(r1,r2)  equal(r1,r2)
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Unsupervised, domain-specific Data Extraction

To express spatial preferences

CSCHXTOCVE - 16.2 Megapoe! - 4 590 mm- 144 mm - 27 LCD

Sony Cyber-shot DSC-HX100V Black Digital Camera 45“‘”“"
POWER SCORE © CF) $428-95 ]

x Optical Zoom - Optcal 1S - 4608 x

I—i.‘—u—.a—.—u
Renow your passon |

or photography with the Cybershot DSC-HXT100V dgtal camera. A Card Zess... More Price Range
W Add o Favorites BR Add o Compare $428.95 - 44999
Sold By 10 Merchants
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To express spatial preferences
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To express spatial preferences

Sony Cyber-shot DSC-HX100V Black Digital Camera 45“‘”“"
POWER SCORE © CF) $428-95 ]
CSCHXTOCNVE - 16.2 Megapoe! - 4 90 mm- 144 mm - 27 LCD - 3 ol x... . :

S Optical Zoom - Optical IS - 4608 x UG WUw

Renow your passion |

or photography with the Cybershot DSC-HXT100V dgtal camera. A Card Zess... More Price Range
W Add o Favorites BR Add o Compare $428.95 - 44999
Sold By 10 Merchants
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In Fotocamere Digitali

w» Marca
Canon (1.786)
Nikon (1.701)
Samsung (1.454)
Sony (1.232)
Scegll dtro...

« Modello
EOS 5D (103)
D9] (96)
CYBER-SHOT DSC-T100 (28)
MICROC (23)
Scegl Jtro...

w Condizione
Nuavo (8.767)
Nuovo: altro (vedi dettagli) (45)
Riconcizionato dal produttore (1)
Ricondizionato dal verdilore (3)
Scegl Jtro...

v Prezzo
(3 a€

» Tipo di fotocamera
digitale

» Zoom ottico

» Formato scheda di
memoria

» Venditore

v Categorie

Fotocamere digitali

6 Megapixels @ olire (8.475)
Da 5.0 2 5.9 Megapixals (166)
Da 4.0 a 4.9 Megapixels (28)
Reflex Digitali, SLR (1.577)

Solo Asle online

Tutli gli oggets
Vedi come: — i

Oggetto In Vetrina

Compralo Subilo

Fotocamera Digitale V527 FUCSIA
12 MP Bx Zoom LCD 2,7

7 Comprab Sube EUR 47,00

FOTOCAMERA DIGITALE BENQ
CE 300

11m EUR 19,00

Promuowi | tuoi cggetti

p ngrandiss
Fotocamera Digitale SUBACQUEA
x bambini fino a 3 Metri

TComprab Subt EUR 54,90

Fotocamera digitale Panasonic DMC
230

Im EUR 100,00

= OIRETYAMENTE
w " DALLIMPORTATORE

e —

Mostra prima: | Inserzioni pid rilevant

p ngrandsa
Fotocamera Digitale SUBACQUEA
fino a 3 MT 12 MegaPixel

7 Comprab Sube EUR 52,90

FOTOCAMERA DIGITALE x tambini
8 Mega Pixel rosa VE590

7Comprab Subi® EUR 33,90

Spodzione a (TA

Paging 1 & 434

-

.
-
- ,.L.*.- -o v

O Ingrandisci
FOTOCAMERA DIGITALE »
KODAK M575 14 MPX *
EASYSHARE Z00...

7Comprab Sbie EUR 85,90

Proposts & acqusto

p ngrandisc
Fotocamera Digitale V527 NERA
12 MP 8x Zoom LCD 2,7

7Comprab Sube EUR 47,00

| (———
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Which is the correct price?

IMG S price
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Extraction

Basic data types defined through CAMERA BRAND
DICTIONARY
« dictionaries (Gazetteers) benq olympus
bushnell Panasonic
canon pentax
casio polaroid
cobra digital ~ Protax
flip ricoh
fuji rollei

fujifilm Samsung
hasselblad sanyo

kodak sealife
leica sigma
mamiya sony
megxon  Voigtlander
MINOX vtech
nikkor

nikon



Extraction

Basic data types defined through
« dictionaries (Gazetteers)

« XOnto rules (Extraction rules + ontologies)

« Dom nodes
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Basic data types defined through
« dictionaries (Gazetteers)
« XOnto rules (Extraction rules + ontologies)

« Dom nodes

brand < entity(dictionaryBrand)

price € number, currency
price € currency, number

currency € regex("\u20AC|([eE][uU][rR][c0]?)\$”)



Unsupervised, domain-specific Data Extraction

Basic data types defined through

« dictionaries (Gazett~n='- —
| Oro, Ruffolo. 2008 XONTO An Ontology- |
Based System for Semantic Information
« Domnodes | Extraction from PDF Documents. /CTA/.

« XOnto rules

brand < entity(dictionaryBrand)

price € number, currency
price € currency, number

currency € regex("\u20AC|([eE][uU][rR][0O]?)\$”)
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Spatial and visual relations among contents

Cmmes st . As low as
Sony Cyber-shot DSC-HX100V Black Digital Camera

POWER SCORE © TF) 5428.95
PSCHXTOCNE - 16.2 Megapome! - 4 .80 mm-144 mm « 3" LCD - 30x Optical Zoom - Optical IS - 4608 x... [ G ga NUW
Renew your passion for photocgraphy with the Cyber-shot DSC-HX100V dgtal camera. A Card Zess... More Price Range

W Add o Favorites BR Add to Compare $428.95 - 44999
Sold By 10 Merchants
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Spatial and visual relations among contents

A brand

" As low as
yber-shot DSC-HX100V Black Digital Camera
POWER SCORE ® %) 5428'95
PSCHXTOCNE - 16.2 Megapome! - 4 .80 mm-144 mm « 3" LCD - 30x Optical Zoom - Optical IS - 4608 x... [ G ga NUW
Renew your passion for photography with the Cyber-shot DSC-HX100V dgtal camera. A Card Zess... More Price Range
W Add o Favorites BB Add o Compare

$428.95 - 449.99
Sold By 10 Merchants
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Spatial and visual relations among contents

A brand

" As low as
yber-shot DSC-HX100V Black Digital Camera [Ea25 64
POWER SCORE © CF)
PSCHXTOCNE - 16.2 Megapome! - 4 .80 mm-144 mm « 3" LCD - 30x Optical Zoom - Optical IS - 4608 x... [ G A % Jw
Renew your passion for photography with the Cyber-shot DSC-HX100V dgtal camera. A Card Zess... More ange
W Add o Favorites BB Add o Compare 9
0
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Spatial and visual relations among contents

A brand

" As low as
yber-shot DSC-HX100V Black Digital Camera [Ea25 64
POWER SCORE © X))
PSCHXTOCNE - 16.2 Megapome! - 4 .80 mm-144 mm « 3" LCD - 30x Optical Zoom - Optical IS - 4608 x... [ G A % Jw
Renew your passion for photography with the Cyber-shot DSC-HXT100V dgtal camera. A Card Zess... More Price Range
W Add o Favorites BB Add o Compare - 44999
chants

An IMG I
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Concept Descriptors

camera 4= photo, brand, price [photo IGE|IGS price]

\ ] | l
/ r Y
object lts attributes Constraints and
preferences
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Preferences and Probabilities

Toward Best-effort Information Extraction
Null attributes

Multi-value attributes
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Preferences and Probabilities

Toward Best-effort Information Extraction
Null attributes

Multi-value attributes

Sony Cyber-shot DSC-HX9V (Black) $322 to $395
CNET Editor rating: Average user rating: at 15 stores
L 2.8 8 1% Wl
Excellent out of 24 reviews §349'99 - Sony
Slactronics, Inc.
The Bottom Line: Feature junkies in search of a $395.87 - eBay
Reviewed on June 17, compact megazoom should get the Sony Cyber-shot

2011 DSC-HX9V. Read review $348.00 - Buydig.com



Extraction

Toward Best-effort Information Extraction
Null attributes

Multi-value attributes

Which price is

the desired
answer?
Sony Cyber-shot DSC-HX9V (Black) $322 to $395
CNET Editor rating: Average user rating: at 15 stores
wolrkeieiy wlkededry
Excellent out of 24 reviews _349-99 _Soa
S A
The Bottom Line: Feature junkies in search of a 395.87 - «Bs
Reviewed on June 17, compact megazoom should get the Sony Cyber-shot —
2011 DSC-HXSV. Read review $348.00- 3'~'rd':4.w'|
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WRAPPO

Objects
Descriptors

XOnto
Descriptors

Dictionaries
Ontologies

Unsupervised, domain-specific Data Extraction
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Objects Queries
Descriptors \L
\ Compiler
XOnto Dependgncy
Descriptors ~>  Graph Builder
Selector By
/ Queries

Dictionaries
Ontologies



Extraction

Objects Queries
Descriptors \L
\ Compiler
XOnto Dependency Object
Descriptors -2 Graph Builder —> Descriptors
Selector By
/ Queries
Dictionaries
Ontologies X/

Selected Types
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Objects Queries
Descriptors \L
\ T
XOnto Dependency Object
Descriptors -2 Graph Builder —> Descriptors
Selector By
/ Queries
Dictionaries
Ontologies X/
Selected Types
DOM Positional - Annotated
HTML —> . —> —> Annotator —>» Positional
Page Builder DOM
DOM Nodes




Objects Queries

Descriptors \L
\ T
XOnto Dependency Object
Descriptors -2 Graph Builder —> Descriptors
Selector By
/ Queries
Dictionaries
Ontologies X/
Selected Types
Recognizer > Objects
DOM Positional - Annotated
HTML —> . —> —> Annotator —>» Positional
Page Builder DOM
DOM Nodes
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Objects Queries
Descriptors \L
\ T
XOnto Dependency Object
Descriptors -2 Graph Builder —> Descriptors
Selector By
/ Queries
Dictionaries
Ontologies X/
Selected Types
. : Wrapper
R Objects
ecognizer > j —> S > Wrapper
DOM Positional - Annotated
HTML —> . —> —> Annotator —>» Positional
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DOM Nodes




Extraction

Objects Queries
Descriptors \L
\ T
XOnto Dependency Object
Descriptors -2 Graph Builder —> Descriptors
Selector By
/ Queries
Dictionaries
Ontologies X/
Selected Types
Recognizer = —> Objects > Wra?pper = Wrapper Probabilistic
Builder
DB
DOM Positional - Annotated
HTML —> . —> —> Annotator > Positional
Page Builder DOM
DOM Nodes
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Unsupervised, domain-specific Data Extraction

Object
Descriptors

Recognizei> ovi

ects >

Wrapper
Builder

Objects Queries
Descriptors ‘L
\ Compiler
XOnto Dependency
Descriptors ~>  Graph Builder
Selector By
/ Queries
Dictionaries
Ontologies X/
Selected Ty
Positional v
HTML : DOM ositiona
Page Builder DOM —> Annotator

_9

|

Annotated
Positional
DOM Nodes

= Wrapper Probabilistic
DB
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WRAPPO

Recognizer

Annotated
Positional
DOM Nodes

Unsupervised, domain-specific Data Extraction

Object
Descriptos
4
Filtered Annotated Spatial
>  Filter > Positional > Combination
DOM Nodes
Candidat k{ustering Clusters Selection of Selected
?)T).I :e ~» by Spatial —————> Candidate —————> Clusters by > Clusters of
Jects Similarity Objects constraints Objects
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Recognizer

Object
Descriptos

O, v

Annotated Filtered Annotated :
Positional > Fil > Positional 5 _ Spatia
ositiona ilter ositiona Combination
DOM Nodes DOM Nodes
Candidat k{ustering Clusters Selection of Selected
?)T).I i € > by Spatial > Candidate —————> Clusters by 2 Clusters of
Jects Similarity Objects constraints Objects
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Recognizer

Object
Descriptos

O, @ .

Annotated Filtered Annotated :
Positional > Fil > Positional 5 _ Spatia
ositiona ilter ositiona Combination
DOM Nodes DOM Nodes
Candidat k{ustering Clusters Selection of Selected
?)T).I i € > by Spatial > Candidate —————> Clusters by 2 Clusters of
Jects Similarity Objects constraints Objects
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Object
Descriptos

O, @ .

Annotated Filtered Annotated :
Positional 1 > Positional 5 _ Spatia
ositiona > Filter ositiona Combination
DOM Nodes DOM Nodes
Candidat k{ustering Clusters Selection of Selected
?)T).I i € > by Spatial > Candidate —————> Clusters by 2 Clusters of
Jects Similarity Objects constraints Objects
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Extraction

Object
Descriptos

O, @ .

Annotated Filtered Annotated :
Positional 1 > Positional 5 _ Spatia
ositiona > Filter ositiona Combination
DOM Nodes DOM Nodes
Candidat k{ustering Clusters Selection of Selected
?)T).I i € > by Spatial > Candidate —————> Clusters by 2 Clusters of
Jects Similarity Objects constraints Objects
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Marca e Lo | nic GF3 Camera Check Out The New LUMIX® GF3 With Intelligent Auto Plus. Learn More!  www.panasonic.com/LUMIX
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As low as

$428.95

Sony Cyber-shot DSC-HX100V Black Digital Camera

DSCHX100VB - 16.2 Megapixel - 4,80 mm-144 mm - 3 LCD - 30x Optical Zoom - LUMPARE NUW |

Optical IS - 4608 x Price Range

Renew your passion for photography with the Cyber-shot DSC-HX 100V digital camera $428.95 - 449.99

A Carl Zeiss... More Sold By 10 Merchants
Add to Favorites Add to Compare

Canon PowerShot SX150 IS 14.1 Megapixel Compact As low as

Camera - Black 3228 88
Y S “’, anag & y = W ot oL ¥ . . 2] _ | au ’ oS a I
More o - 7 o - - : Price Range

$228.88 - 274.99
Sold By 15 Merchants

Nikon COOLPIX S8200 Black Digital Camera As low as

""" $326.95

‘K
FASY ¥ S

Il Camera puts ea: f-use and a remarkable 16.1}
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EBAY CLASSICO
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10.395 risultati per fotocamera Satva & ricerca

In Fotocamere Digitali

« Marca

Canon (1.788)
Nkon (1.701

Tutl gli oggets

Ved come

Sdlo Aste online

i
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Compraio Subio
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Mapoa del sito

0 it

‘.._...._...-........._’
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InO.C B destrione

MNostia prima sernon pla filevamt

Samsung (1.454)
Sony (1.232)
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» Modello
EOS S0 (103)
D90 (98)
CYBER-SHOT OSC-T100 (28)
MICRO (23)
Scegl atro,..

w Condizione
Nuoovo (3.787)

Nuovo: sitro (vedi dettagli) (45)

Fotocamera Digitale V527 FUCSIA
12 MP 8x Zoom LCD 2,7

7 Comprab Sbt EUR 47,00

p NErancsg
Fotocamera Digitale V527 NERA
12 MP 8x Zoom LCD 27

7 Comprab Sbt EUR 47.00

p Nnorandac
Fotocamera Digitale SUBACQUEA
fino a 3 MT 12 MegaPixel

Tlomprab bt EUR 52,90

Reongizionaio dal produttore (1)
Reongizionaio dal vendicee (3)

Fromuowt | teol ogQetei

Scogl aitro,,,

« Prezzo

€ a€

) di fotocamera
Sgieate

} Zoom ottico

» Formato scheda di
memoria

» Venditore

o Pobboamasiie

A

p NOrAanCss
Fotocamera Digitale SUBACQUEA
x bambini fino a 3 Metri

Fotocamera digitale Panasonic DMC
230

FOTOCAMERA DIGITALE x bam&ini
8 Mega Pixel rosa VB590

Sped@ione a2 11TA

Pagina ' 3 834

1

.c-

G-
.
e pheiaa o

p ngrandis
FOTOCAMERADIGITALE *
KODAK M575 14 MPX &
EASYSHARE ZOO...
7Comprab Sube EUR 8590

Proposts & acewsto

FOTOCAMERA DIGITALE BENQ ;
OCE 300 1
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Fotocamera Digitale V527 FUCSIA
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Web site il m m" ol o usters
for page
www.ebay.it 1 54 Horizontal 54 3
WWWwW.unieuro,it 1 10 Horizontal 10 1
www.eplaza.it 1 10 Horizontal 10 1
www.eprice.it 1 24 Horizontal 24 2
www.ritzcamera.com 1 25 Horizontal 25 1
www.buyacamera.co.uk 1 56 Horizontal 56 1
W 2 24 Vertical 24 1
www.apmshop.it 1 10 Horizontal 10 1
www.gshopitalia.it 1 24 Grid 24 1
www.gcomm.it 1 20 Horizontal 20 1
www.photopix.it 1 20 Horizontal 20 1
wWWw.monimega.com 2 20 Vertical 20 1
www.shop.it 1 20 Horizontal 20 1
mmom it 1 20 Horizontal 20 1
www.teds.com.au 1 7 Horizontal 7 1
www.visitek.ca 1 12 Horizontal 12 1
www.henrys.com 1 12 Horizontal 12 1
www.dixons.co.uk 1 10 Horizontal 10 1
www.digitaldepot.com.uk 1 10 Grid 10 2
mm_ 1 48 Horizontal 48 1
www.mediaworld.it 1 13 Horizontal 13 1
www. fordigit.it 1 20 Horizontal 20 1
www.izideal.it 2 26 Vertical 26 1
e-store.gecowebnet.eu 1 20 Horizontal 20 1
|www.shopz.it 1 9 Horizontal 9 1

Unsupervised, domain-specific Data Extraction

Descriptor 1:

Fotocamera & #img, brand?, price;

#img IGE price]l?,
#img IGE brand]?,
brand IGE pricel?

Descriptor 2:

Fotocamera ¢ #img, brand?, price;
[price N #img]?,
[brand N #img]?



Web Site # Record Record Founded 4 Custers
for page Type Records
for page
www casaclick.it 15 Horizontal 15 2
www. habemuscasa.it 16 Horizontal 16 1
www . boglist.it 8 Horizontal 8 1
www.shbarcelona.com 51 Horizontal 51 1
www.rpmrealty.com 8 Horizontal 8 1
WWwW.nuroa.it 10 Horizontal 10 1
ma it 20 Horizontal 20 1
www.trovocasa.corriere.it 10 Horizontal 10 1
www.attico.it 20 Horizontal 20 1
wWWw.compraticasa.it 9 Horizontal 9 2
www. risorseimmobiliari.it 35 Horizontal 35 1
m 11 Horizontal 11 1
m
www firstmallorca.com 10 Grid 10 1
www. lizsellslondon.com 12 Horizontal 12 1
e ———
www.hiperprop.com 10 Horizontal 10 1
www.idealista.it 15 Horizontal 15 1
www.casaZhome.it 8 Horizontal 8 |
NWW.ntermediaimmobiliare ,
. — 10 Horizontal 10 1
www.agenzia-puntocasa.it 10 Horizontal 10 1
www immaohiliarecnle nat | 7 Harizontal 7 1]

casal & #img, price?, area;

#img IGE pricel?,
larea W #img] ?,
area E|W pricel?




DIADEM

Fully-Automated
Extraction



Domain-Centric Data Extraction

Blackbox that

+ turns any of the thousands of websites of a domain

« Into structured data

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

3 <tyre>

4 <brand>Star Performer</brand>
5 <profile>HP</profile>

6 <price>42.60</price>

7 </tyre>

8 <tyre>

9 <brand>High Performer</brand>
10 <profile>HS-3</profile>

11 <price>39.40</price>

12 </tyre>

13

14 </results>
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Domain-Centric Data Extraction

Blackbox that

+ turns any of the thousands of websites of a domain

« Into structured data

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

3 <tyre>

4 <brand>Star Performer</brand>
5 <profile>HP</profile>

6 <price>42.60</price>

7 </tyre>

8 <tyre>

9 <brand>High Performer</brand>
10 <profile>HS-3</profile>

11 <price>39.40</price>

12 </tyre>

13

14 </results>

147



Key insight @: all three types of knowledge
« every piece of DIADEM is driven by knowledge

« exploration: script/interaction knowledge
v block/form/result page/description analysis
¢ all combine all three types

« algorithms:

@ search for “consistent” interpretation informed by domain knowledge

@ rather than uninformed as, e.g., in AutoWrappers

148



HTML page
Forsale | Torent Research

Min price Max price Type Bedrooms

Showall v m Fewer options

Distance from location [RUEELERIY v

Include
7 New homes & Shared ownership homes

7 Retirement homes & Under offer or sold STC

Browse by arca

WHITE\X/ALLS

people not just property

Home  Aboutus  Sales  Lettings/Management  Freevaluation ~ EPC  Careers  Links  Contactus

Property in Oxford search results [ Save sarch |
« ck to postc O 8 NEXT 1-100f 153

properties
‘White Road, East Hendred £1,499,950
e T TVETTEen bedroom New price

property offers fantastic business and development potential. A five
bedroom family house is accompanied by a purpose built ten
bedroom guest house extension. The five [...] Rea.

8edrooms: 15 | Bhrooms: 13 | Area: East Hendred
@ View full details @ 360" virtual tour @ Arrange a viewing @ Map view

Sold &

® ® C) ®

£1,499,950
(© Arrange a viewing
(@)
@ Map view

(®) Erintable brochure

@

O Free mortgage advice

Sales or Lettings: Sales Property Type: House Postcode Area: 0X12
Bedrooms: 15 Bathrooms: 13 Furnishing: N/A
Arca: East Hendred Tenure: Freehold Sq fect: 6648

Located within East Hendred, this impressive fifteen bedroom property offers fantastic
business and development potential. A five bedroom family house is accompanied by a
purpose built ten bedroom guest house extension.

The five bedroom family house benefits from generously proportioned living space with Coming soon
modern interiors, conservatory, dining room with feature bow window and stunning first to OX2
floor views over substantial private gardens. This is further accompanied an attached
recently purpose built AA 47 rated ten bedroom guest house/bed and breakfast wing.

In addition, subject to planning, further development potential is possible.
The property is situated within its own grounds of approximately 2 acres

Local transport links are available nearby, providing access to Oxford and Wantage. Road
users have easy access to the A34 (M40) towards London



Detectors

HTML page

Forsale | Torent [1EIE1 W Current values  Sold prices I ext

Fewer options

P ————— annotations

Distance from location [RUEEIELENI v

Include
7 New homes & Shared ownership homes
7 Retirement homes & Under offer or sold STC E
[
— re n d e rl n g

WHITE\X/ALLS

people not just property

Home About us Sale

EPC Careers Links Contact us

/Management  Free valuat

Property in Oxford search results [ Save sarch |
« m 1-100f153
i

‘White Road, East Hendred

Document

AT Ly TVETITEEen bedroom New price §

property offers fantastic business and development potential. A five
bedroom family house is accompanied by a purpose built ten

bedroom guest house extension. The five [...]
hrooms: 13 | Area: East Hendred

@ View full details @ 360" virtual tour O Arrange a viewing @ Map view

Sold &

Flat text
® ® C] ® .
gad, East Hendred £1,499,950 d e p e n d e n C | e S

© amange

@®) image qallery

LN Image
e ———— features

Bedrooms: 15 Bathrooms: 13 Furnishing: N/A ] -
East Hendred Tenure: Freehold Sa fect: 6648 e

Located within East Hendred, this impressive fifteen bedroom property offers fantastic
business and development potential. A five bedroom family house is accompanied by a
purpose built ten bedroom guest house extension.

The five bedroom family house benefits from generously proportioned living space with Coming soon
modern interiors, conservatory, dining room with feature bow window and stunning first to OX2
floor views over substantial private gardens. This is further accompanied an attached

recently purpose built AA 4 rated ten bedroom guest house/bed and breakfast wing
In addition, subject to planning, further development potential is possible.
The property is situated within its own grounds of approximately 2 acres,
| [

Local transport links are available nearby, providing access to Oxford and Wantage. Road
users have easy access to the A34 (M40) towards London

served phenomena



HTML page

Forsale | Torent [1EIE1 W Current values  Sold prices

Min price Max price Type Bedrooms

Distance from location
PRTTUN Anytime  ~ [ECSLEY Highest price -

Include
 New homes. Z Shared ownership homes

7 Retirement homes & Under offer or sold STC

WHITE\X/ALLS

people not just property

Home About us Sale

Lettings/Management ~ Freevaluation ~ EPC  Careers  Links  Contactus

Property in Oxford search results [ Save sarch |
« m 1-100f153
e

F ‘White Road, East Hendred £1,499,950
e T TR TBTESEE TTeEen bedroom New price &

property offers fantastic business and development potential. A five
bedroom family house is accompanied by a purpose built ten
bedroom guest house extension. The five [...]

rooms: 13 | Area: East Hendred

@ View full details @ 360" virtual tour O Arrange a viewing O Map view

Sold &

® ® C) ®

£1,499,950
(© Amangeav

© masc s

@ 360 virtual

e advice

Sales or Lettings: Sales vroperty Type: House Postcode Area: OX12
Bedrooms: 15 oms: 13 Furnishing: N/A ] -
Area East Hendred Tenure: Freehold Sa fect: 6648 e

Located within East Hendred, this impressive fifteen bedroom property offers fantastic
business and development potential. A five bedroom family house is accompanied by a
purpose built ten bedroom guest house extension.

The five bedroom family house benefits from generously proportioned living space with Coming soon
modern interiors, conservatory, dining room with feature bow window and stunning first to OX2
floor views over substantial private gardens. This is further accompanied an attached
recently purpose built AA 47 rated ten bedroom guest house/bed and breakfast wing.

In addition, subject to planning, further development potential is possible.
The property is situated within its own grounds of approximately 2 acres,

Local transport links are available nearby, providing access to Oxford and Wantage. Road
users have easy access to the A34 (M40) towards London
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D IAD E M domain-centric intelligent automated
data extraction methodology

Form
Understanding & Filling

bY==1{esll Forsale Torent L EIE1{e W Current values  Sold prices

Min price Max price Type Bedrooms

I ELTR {1 RLTET Il This area only v

Include
¢ New homes ¢ Shared ownership homes

¢ Retirement homes ¢ Under offer or sold STC
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domain-centric intelligent automated
data extraction methodology

Form ”
Understanding &Filling | eeesees S | Qb]EC |
identification & alignment

rern TR

Min price Max price Type Bedrooms

Distance from location [RLIREEN -

Added EYSEl Highest price -

Result pages Single entity (details) pages

WHITE\WALLS White Road, East Hendred £1,499,950

people not just property
: TS oy O Arrange a viewing

®:

Home About us Sales Lettings/Management Free valuation EPC Careers Links Contact us

Property in Oxford search results —.
« 1-100f 153 160" virtual tour
. © 360 vinual o

White Road, East Hendred £1,499,950 C
TN I ] I Ceo N8 Tifeetn bedroom New price & Aerial view

property offers fantastic business and development potential. A five
bedroom family house is accompanied by a purpose built ten
bedroom guest house extension. The five [...]

oms: 13 | Area: East Hendred

@) View full details (&) 360" virtual tour  (T) Arrange a viewing (%) Map view

Tables

Sales or Lettings: Sales Property Type: House Postcode Area: 0X12
Bedrooms: 15 Bathrooms: 13 Furnishing: NJA B

@ @ O @ Area: East Hendred Tenure: Freehold Sq feet: 6648 = \ g

Located within East Hendred, this impressive fifteen bedroom property offers fantastic
business and development potential. A five bedroom family house is accompanied by a
purpose built ten bedroom guest house extension.

Sold «

- .
The five bedroom family house benefits from generously proportioned living space with Coming soon
modern interiors, conservatory, dining room with feature bow window and stunning first to OX2
floor views over substantial private gardens. This is further accompanied an attached

recently purpose built AA 4* rated ten bedroom guest house/bed and breakfast wing.

In addition, subject to planning, further development potential is possible.

The property is situated within its own grounds of approximately 2 acres, 1 5 ’
Local transport links are available nearby, providing access to Oxford and Wantage. Road
users have easy access to the A34 (M40) towards London.
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domain-centric intelligent automated
data extraction methodology

IADE

Object
identification & alignment

Context-driven
block analysis

Result pages
WHITE\YALLS

people not just property

White Road, East Hendred

Home About us Sales Lettings/Management Free valuation EPC Careers Links

Property in Oxford search results

« m 1-100f 153
properties

White Road, East Hendred £1,499,950

T T TS T e e T TS TPTESSTVETITCeen bedroom New price &

property offers fantastic business and development potential. A five
bedroom family house is accompanied by a purpose built ten
bedroom guest house extension. The five [...]

ooms: 13 | Area: East Hendred

@) View full details (&) 360" virtual tour () Arrange a viewing (&) Map view

Sold «

Single entity (details

pages
£1,499,950
@) image gallery

Floor plans s

First Floor sbove Garage

Garage Link
wing

Ground Floor First Floor

tour

@ 20 o

O

Sales or Lettings: Sales
Bedrooms: 15

East Hendred

Property Type: House
Bathrooms: 13
Tenure: Freehold

Postcode Area: 0X12
Furnishing: NJA
Sqfeet: 6648

Area

Located within East Hendred, this impressive fifteen bedroom property offers fantastic
business and development potential. A five bedroom family house is accompanied by a

purpose built ten bedroom guest house extension.

The five bedroom family house benefits from generously proportioned living space with
modern interiors, conservatory, dining room with feature bow window and stunning first
floor views over substantial private gardens. This is further accompanied an attached
recently purpose built AA 4* rated ten bedroom guest house/bed and breakfast wing.

In addition, subject to planning, further development potential is possible.

The property is situated within its own grounds of approximately 2 acres,
Local transport links are available nearby, providing access to Oxford and Wantage. Road

egis|

users have easy access to the A34 (M40) towards London.

Coming soon
to OX2

Wa”’aoe Rrd

East
Hendred

Horn Ln

Flat Text

Energy Performance Chart
Eriroomeniimpac (0, g

[ Cumwnt | Potantias { Curent | Posenes

England & Wales

‘I8 | england & Wales




D IAD E domain-centric intelligent automated
data extraction methodology

Object ceeeeeed Context-driven
entification & alignment block analysis

2 3

es Single entity (details) pages

White Road, East Hendred £1,499,950

Arrange a viewing

Freevaluation ~ EPC  Careers  Links  Contactus

sults Save seard

1-100f 153
properties

d, East Hendred £1,499,950
m" bedroom New price §

astic business and development potential. A five

|

ise is accompanied by a purpose built ten
se extension. The five [..]

|. ooms: 13 | Aves: East Hendred

ONONONCHONONEHNONONC)

s @ 30 vitualiow (D) Amanseavieving (@) Mapsiew e
i X5 N
av b vk o
Tables s
Saes o Lewings: Sales Property Type: House ostcode Area OX12
o Bathrooms: 13 Furnishing: N/A =
[G) ® @ Area: East Hendred o Freehold Sq fect: 6648 - * F|at TeXt

Located within East Hendred, this impressive fifteen bedroom property offers fantastic
business and development potential. A five bedroom family house is accompanied by a

purpose built ten bedroom guest house extension.

The five bedroom family house benefits from generously proportioned living space with Coming soon
modern interiors, conservatory, dining room with feature bow window and stunning first to OX2

floor views over substantial private gardens. This is further accompanied an attached .

recently purpose built AA 4* rated ten bedroom guest house/bed and breakfast wing wlassan,

In addition, subject to planning, further development potential is possible
The property is situated within its own grounds of approximately 2 acres

Local transport links are available nearby, providing access to Oxford and Wantage. Road
Users have easy access to the A34 (MA0) towards London.

Floor plans

Wa%ﬂv RS

East
Hendred

Energy Performance Chart

Cumers | Potacias

OXPath
Wrapper

Cloud extraction

Data integration
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D IAD E M domain-centric intelligent automated
data extraction methodology

Form veeweeud|  Object reeeeeed Context-driven e o Cloud extraction
Understanding & Filling identification & alignment block analysis Wrapper . |
Data integration
| 2 3 4
Floor plans
—_—— Result pages Single entity (details) pages
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White Road, East Hendred £1,499,950
/Management Free valuation EPC Careers. Links Contact us. S e
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Flat Text
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| me 8] . ]
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[England & Wales v | | England & Wales
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Exploration Control
and Integration Language
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Extraction

OXPath

Form filling &
understanding

Block analysis & Efficient extraction
object enrichment in the cloud

GLUE

Exploration control and integration language
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Extraction
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DIADEM Architecture

OPAL

Form filling &
understanding
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OPAL is DIADEM’s novel framework for

« form and interface understanding and

+ form and interface navigation
previously navigation mostly

« crawler-like: navigate all facets of an interface

« probing-based: attempts many “blind” submissions
wide applicability beyond data extraction

« meta search; automation; assisted/mobile interfaces
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wide applicability beyond data extraction
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OPAL like DIADEM

« ased integrally on knowledge about typical interfaces in a domain

form understanding = form labeling + form classification

+ form labeling: sophisticated domain-independent pattern analysis
@ based on knowledge about textual, visual, and structural patterns of forms
@ knowledge-based approach makes changing and adding patterns easier
@ previously: mostly fixed patterns, only of one kind (only visual, only textual, ...)
+ form classification:
¢ fairly simple, Datalog-based ontology, but with strong templates

@ to reduce the cost of adding new domains
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DOM tree

O O
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Schema tree

Layout Scope

— — -

form labeling in three scopes
field scope: each field by itself
segment scope: groups of similar fields
layout scope: visual layout of entire form

form classification using Datalog ontology for

annotation constraints; between label and field

structural constraints: in field groups
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INn-specific Data Extraction

o field [ segment | layout B domain

Real-estate
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£1,950 pw (£8,473 pcm) PENNY &
5 bedroom property to rent SINCLAIR

Burgess Mead, Oxford

Short Let Accommodationa large family house ideally situated on this popular
development within walking distance to Port Meadows and Jericho. This well presented
townhouse has recently been decorated throughout and offers spacious ...

Save to favourites | Contact agent | Full details and 3 photos
Marketed by Penny & Sinclair, OX2 - 01865 360094

£1,800 pw (£7,821 pcm) PENNY &
4 bedroom property to rent SINCLAIR

Blandford Avenue, Oxford

Short Let Accommodationa fabulous and contemporary new house that is furnished to a
very high standard. Located in North Oxford it has excellent transport links in and out of
the city centre.Entrance hall, living room with bay window, ...

Save to favourites | Contact agent | Full details and 6 photos
Marketed by Penny & Sinclair, OX2 - 01865 360094

£1,610 pw (£6,995 pcm)

6 bedroom semi detached house to rent savills
Norham Road, Oxford, Oxfordshire

Impressive, well presented Victorian semi detached house in sought after location

Save to favourites | Contact agent | Full details and 5 photos
Marketed by Savills, RG9 - 01491 818539

£1,599 pw (£6,950 pcm) Finders

- Keepers
6 bedroom detached house to rent e
Wootton Village, Boars Hill, Oxford

A 3 storey 6 bedroom home with a pool, tennis court and separate detached barn with
double bedroom and mezzanine sleeping area, ¢ 3miles from Oxford City centre. Many
character features include flagstone floors, exposed beams, open ...

Save to favourites | Contact agent | Full details and 10 photos
Marketed by Finders Keepers, OX14 - 01235 330060
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5 bedroom property to rent SINCLAIR

Burgess Mead, Oxford

Short Let Accommodationa large family house ideally situated on this popular
development within walking distance to Port Meadows and Jericho. This well presented
townhouse has recently been decorated throughout and offers spacious ...

Save to favourites | Contact agent | Full details and 3 photos
Marketed by Penny & Sinclair, OX2 - 01865 360094

£1,800 pw (£7,821 pcm) PENNY &
4 bedroom property to rent SINCLAIR

Blandford Avenue, Oxford

Short Let Accommodationa fabulous and contemporary new house that is furnished to a
very high standard. Located in North Oxford it has excellent transport links in and out of
the city centre.Entrance hall, living room with bay window, ...

Save to favourites | Contact agent | Full details and 6 photos
Marketed by Penny & Sinclair, OX2 - 01865 360094

£1,610 pw (£6,995 pcm)

6 bedroom semi detached house to rent savills
Norham Road, Oxford, Oxfordshire

Impressive, well presented Victorian semi detached house in sought after location

Save to favourites | Contact agent | Full details and 5 photos
Marketed by Savills, RG9 - 01491 818539

£1,599 pw (£6,950 pcm) s’iédors
6 bedroom detached house to rent g

Wootton Village, Boars Hill, Oxford

A 3 storey 6 bedroom home with a pool, tennis court and separate detached barn with
double bedroom and mezzanine sleeping area, ¢ 3miles from Oxford City centre. Many
character features include flagstone floors, exposed beams, open ...

Save to favourites | Contact agent | Full details and 10 photos
Marketed by Finders Keepers, OX14 - 01235 330060
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PENNY &
5 bedroom property to rent SINCLAIR
Burgess Mead, Oxford

Short Let Accommodationa large family house ideally situated on this popular
development within walking distance to Port Meadows and Jericho. This well presented
townhouse has recently been decorated throughout and offers spacious ...

Save to favourites | Contact agent | Full details and 3 photos
Marketed by Penny & Sinclair, OX2 - 01865 360094

PENNY &
edroom property to rent SINCLAIR

Blandford Avenue, Oxford

Short Let Accommodationa fabulous and contemporary new house that is furnished to a
very high standard. Located in North Oxford it has excellent transport links in and out of
the city centre.Entrance hall, living room with bay window, ...

Save to favourites | Contact agent | Full details and 6 photos
Marketed by Penny & Sinclair, OX2 - 01865 360094

6 bedroom semi detached house to rent savills
Norham Road, Oxford, Oxfordshire

Impressive, well presented Victorian semi detached house in sought after location

Save to favourites | Contact agent | Full details and 5 photos
Marketed by Savills, RG9 - 01491 818539

Finders
- Keepers
6 bedroom detached house to rent w——
Wootton Village, Boars Hill, Oxford
A 3 storey 6 bedroom home with a pool, tennis court and separate detached barn with
double bedroom and mezzanine sleeping area, ¢ 3miles from Oxford City centre. Many
character features include flagstone floors, exposed beams, open ...

Save to favourites | Contact agent | Full details and 10 photos
Marketed by Finders Keepers, OX14 - 01235 330060 1 70




PENNY &
SINCLAIR

Short Let Accommodationa large family house ideally situated on this popular
development within walking distance to Port Meadows and Jericho. This well presented
townhouse has recently been decorated throughout and offers spacious ...

Save to favourites | Contact agent | Full details and 3 photos
Marketed by Penny & Sinclair, OX2 - 01865 360094

PENNY &

room property to rent SINCLAIR

fond Avenue, Oxford

Short Let Accommodationa fabulous and contemporary new house that is furnished to a
very high standard. Located in North Oxford it has excellent transport links in and out of
the city centre.Entrance hall, living room with bay window, ...

Save to favourites | Contact agent | Full details and 6 photos
Marketed by Penny & Sinclair, OX2 - 01865 360094

savills

Impressive, well presented Victorian semi detached house in sought after location

Save to favourites | Contact agent | Full details and 5 photos
Marketed by Savills, RG9 - 01491 818539

Finders
~ Keepers

6 bedroom detached house to rent
QLAMON village. Boars Hill, Oxford

A 3 storey 6 bedroom home with a pool, tennis court and separate detached barn with
double bedroom and mezzanine sleeping area, ¢ 3miles from Oxford City centre. Many
character features include flagstone floors, exposed beams, open ...

Save to favourites | Contact agent | Full details and 10 photos
Marketed by Finders Keepers, OX14 - 01235 330060
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How to find the boundaries of records in a page?

.= representation of single entity of the domain

« values, structure, layout: similar to other records on the page

v clearly separated from other records in a regular structure (data area)

« content-rich (text, attributes)

:= value of a certain attribute type of an entity

« similar (content, structure, layout) to same attributes in ot

v often labeled or with specific value type

.= area of repeated, regular records

Ner records

17
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Finding optimal “record model”

v In presence of strong and weak constraints
« model generation or probabilistic reasoning approaches infeasible
¢ > 200k input facts, > 400 rules

@ (does not addresses low precision, but low recall is at least as much of an issue
therefore: AMBER search informed by domain knowledge

« use domain knowledge to guess data area & record segmentation

« support alignment with domain knowledge
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INn presence of strong and weak constraints
« model generation or probabilistic reasoning approaches infeasible
¢ > 200k input facts, > 400 rules

@ (does not addresses low precision, but low recall is at least as much of an issue
therefore: AMBER search informed by domain knowledge

use domain knowledge to guess data area & record segmentation

support alignment with domain knowledge

| Furche, Gottlob, Grasso, Orsi, Schallhart andWaﬂg Little
Knowledge Rules The Web: Domain-Centric Result ‘

Page Extraction. In Web Reasoning and Rule Systems (RR).
2011
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Finding optimal “record model”

v In presence of strong and weak constraints
« model generation or probabilistic reasoning approaches infeasible
¢ > 200k input facts, > 400 rules

@ (does not addresses low precision, but low recall is at least as much of an issue
therefore: AMBER search informed by domain knowledge

« use domain knowledge to guess data area & record segmentation

« support alignment with domain knowledge
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v well-supported and consistent for 2
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Extraction

. . N
DIADEM Architecture

Block analysis &
object enrichment

175



Extraction

. . N
DIADEM Architecture

OXPath

Efficient extraction
in the cloud
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Extraction

GLUE

Exploration control and integration language
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, domain-specific Data Extraction

Examples of knowledge (and its representation) in DIADEM

b

N

b

N

observational:

@ representation:

phenomenological:
@ representation:
ontological:

@ representation:
script:

@ representation:

clues for price (“looks like a price”) and location

Gazetteers, JAPE rules, WEKA classifiers &
Datalog /% rules

a real estate record and its attributes
Datalog—~%9+ rules

constraints for real estate form

template language on top of Datalog—~%9.= rules
strategy for exploring post-form pages

modularised Datalog—~% rules
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Knowledge

SCRAP WRAPPO

© Robust wrappers Dy Visual patterns and annotations
= schema
L
>
| | Form understanding, object identification, and
OXPath Visual designer + exploration driven by domain knowledge
expressive extraction
c
I language Elog
e
8 XPath + Actions
L .
D
)
=
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Reasoning and Ontologies in Data Extraction

Data Extraction in the Big Data Age

Data extraction is crucial to make “good” data
+ from heterogeneous, legacy web sources

But: not only about legacy

« who really thinks that everyone will be publishing “good” RDF soon
Data extraction complements the Semantic Web

v by providing access to vast stores of information

¢ focused on “transient” data (e.g., product offers) rather than

@ “static”, common-sense, Wikipedia-like data where human curation is feasible
+ and also profits from it through the

@ availability of high quality instance collections

¢ availability of scalable ontology reasoners 180



Reasoning and Ontologies in Data Extraction

Where are we?

Known knowns: we know what and how
v site-specific or supervised data extraction
Known unknowns: we know what

+ templates need to be discovered

« but: what we are interested in is known

Unknown unknowns:

« where we don’t even know what we are looking for
+ never-ending learning of domain concepts

v semi-supervised
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Reasoning and Ontologies in Data Extraction

Where are we?

LEVEL O

OBSERVABILITY

Known unknowns: we know what N
templates need to be discovered

but: what we are interested in iIs known | Nm

Unknown unknowns: The Rumsfeld Matrix

-

Known knowns: we know what and how

site-specific or supervised data extraction

where we don’t even know what we are looking for
never-ending learning of domain concepts

semi-supervised



