Data Querying, Extraction
and Integration II:
Applications

Recuperacion de Informacion
2007
Lecture 5.



Goal today: Provide examples for
useful XML based applications

#Motivation:

= Integrating Legacy Databases, etc.
= Extractions from Websites

#® Wrapper Generators for the Web
#® APIs, Software

#®Further interesting XML standards and
applications

#What's missing?



Problems with the Data Integration:
extracting information

@ Different formats, different syntax, etc.
#® few proprietary standards, e.g. EDIFACT, SWIFT, etc.

Fahmadhandel Pedal, Wagingerstr 5, 81346 Munchen UNA:+7'
UNB+UNOA:2+FHPEDAT +HUBERGMBH-9908
02:1557+9908021557

Huber GmbH
Obstgasse 2 UNH+INVOIC0001+INVOIC: D:93A:UN'
81549 Miinchen
BGM+380+9908001+9' DTM+3+19290802+102'
Bl 4653 RFF+ON+00010001' DTM+4+19999715:102'
1;;0&;;;? Ihre Bestelog Ne. 00010001 vom 15.07.99 NAD+SE++Faluradhandel Pedal++Wagingerstr
S+Miinchent++81549' NAD+BY-++Huber
Pos Ariikel Beschreibung Apzabl Einzelpreis Gesamt G-_[an-i—Obgtgagse 2+Miinchen++81549'
1 4711001 Fahrvad Damen- 1 75000 750,00 T ———
2 4711002  Lufpumpe, Stand- 1 19.90 19,90 R ' b DAL LT
3 4711003  Ersatrventi 3 2,50 7.50 QTY+47:1;PCE' MOA+66:750' PRI+AAA: 750
Gl et 22 10 LIN+2++4711.002' IMD+F++:::Luftpumpe, Stand-'
Umsatzstener 16% 124,38 QTY+47:1:PCE MOA+66:19.9' PRI+AAA:19.9'
o zablender Betrag 90178 LIN+3++4711.003' IMD+F++:::Ersatzventil'

QTY+47:3:PCE' MOA+66:7.5' PRITAAA:2.5
UNS+S8' MOA+T79:777.4' MOA+124:124,38'
MOA+128:901,78' TAXFT+VAT+++1::16+8'
UNT+28+INVOIC0001' UNZ+1+9908021557

Alle Betriige verstehen sich in DEM

Fig. 4 bill as usual (left) and the EDIFACT message (right)




Problems with the Data Integration:
combining information

Fahmadhandel Padal Wagingerstr 5, 81348 Munchen IJ-NA:_;—‘? I
UNB+UNOA:2+FHPEDAL+HUBERGMBH+9908
n . m.m 02:1557+9908021557'
Obstgasse 2 UNH+INVOIC0001+INVOIC: D:93A;UN'
81349 Miinchen
BGM+380+9908001+9' DTM+3+19990802+102'
Miiachen, 032.08.99 RFF+ON+00010001' DTM+4+19999715:102'
1;;;];.;;? Ihre Bestelog Ne. 00010001 vom 15.07.99 NAD+SE++Faluradhandel Pedal++Wagingerstr
S+Miinchen++81549' NAD+BY++Huber
Pos Ariikel Beschreibung Apzabl Einzel
| 4711001 Fabrvad Damen- . 750 {1:FO1MIDLGB22AXXX0548034693}{2: T103BKTRUS33XBRON3} {3: {108:MT103}}{4:
2 4711002 Lufipumpe, Stand- 1 19 :20:8861198-0706
3 4711003  FErsateventd 3 2 :238B: CRED
:32A:000612U0SD5443, 99
Cmm—— :33B:USD5443, 99
—— :50K: GIAN ANGELO IMPORTS
za zsblender Betrag NAPLES
:52A: BCTITITMMS00
Alle Betrige verstehen sich in DEM :53A:BCITUS33

544 TRVTUS3N

:57A: BNPAFRPPGRE
:59:/20041010050500001M02606
EILLY 5.A.

GRENOBLE

Fig. 4 bill as usual ( : 70 : /RFB/INVOICE 559661

:T1A: SHA
-1




Possible Solutions:

#® Write mediators from scratch, or:

#® Use Wrappers and Mediators!
#® Common format (XML)
# Easy transformation (XSLT)

Anfrfge
Mediator [ " Mediator
Wrapper Wrapper Wrapper

\ 4
Daten-
DB with Web-
Form Ul Source



Analogous problems with the
Web: extracting information

3 Amazon.com: All Products Search Results: web - Mozilla Firefox =] 4]

File Edit ‘“ew Go Bookmarks Tools  Help WhICh bOOk IS
q;l - E:> - @ @’ http:,l',l'www.amazon.com,l’exec,l’obidos,l’search-handle-Form,l’DDZ-162?595-93'j @ G0 I@,de bruijn
- /about the Web?

Y . VU Top Sellers
Shop in amazoncom. & VIEW CART | WISHULIST | | YOURACCOUNT ) | HELP in
Jewelry & Sports &
& Watches ) (wewcome | 18R RERAEEL R, | vecrmomcs | 1A Outdoor

INTERNATIONAL | NEW RELEASES | TOP SELLERS | TODAY'S DEALS | SELL TYOUR STUFF

Hello. Sign in to get personalized recommendations. Mew customer? Start here,

All results for: web
Search:lAmazon.com j forlweb
Related Searches: weh desiqn;Wﬂt; internet

Refine yvour search:

Find veb in these cateqgories:
Horme & Garden (34,708)
Tools & Hardware (11,483)

Health & Personal Care (Beta) —~
[10,667)

Books ce.075) i Grifin (Hardeove _What is the price

Sports & Outdoors (Beta’ (s,015)

Kitchen & Housewares (4.4¢8) 2 Buy new: $1fl.1_.|’I Used & new frorm $12.90 Uzually zhips in Of the book?
Qutdoor Living (2,416) 24 hours

Electronics (z,357)
Wireless Plans (z.091)
Software (1,151)
Office Products (991)

Search Engine Optimization for Dummies by Peter Kent
{Paperback)

Books: See all 2,275 iterns (Rate this itern)

Kl

Done




Problems with the Web:
combining information

| want the cheapest copy of “A Semantic Web Primer” :

¥ amazon.com: All Products Search Results: A Semantic Web Primer - Mozilla Firefox 1ol x|

Fil= Edit “ew Go Bookmarks Tools Help

Qil - |:> - @ @ http:,l',l'www.amazon.com,l'exec,l'obidos,l'search—handle—url,l'index%SDbIended%ZﬁField—kej @ Go I@,de bruijn

TSI, Ty T L0 gt Pel SO aie oy To O T e T TS, (4e 9 LS LoTIsT 7 It =, ;I
All results for: A Semantic Web Primer |

SearchiAmaan.com j fDrlA Semantic Web Primer @

Refine your search: * A Semantic Web Primer {Cooperative Information Systems}) by

s Grigoris Antoniou, Frank van Harmelen (Hardcover)
::::'I"Id A Slimf:ll‘ﬂiil: Web Primer in “ Books: See all 30 iterns (Rate this itern)
ese categories: Buy new: $34.32 Used & new from $32.75 Uszually ships in 24 hours
Books (=200
So vou'd Like to...

SEARMISEE o Comamedic Wk - A Caido fo bhe Codoen of WAL Wab Coeoicoc LI
| Done -

©JBarnes & Noble.com - Book Search: & Semantic Web Primer - Mozilla Firefox =10 x|
File Edit Wew Go Bookmatks  Tools  Help

<§I - E} - @1 @ Iu htt|:u:,l',l'search.barnesandnu:uble.cnm,l'bu:u:uksearchfresults.asp?WRD=P.°.-‘o2DEj @ Go I@,

BT PITIINCE, ﬂ
Pre-order the sixth

Harry Potter book now! 1, ASemantic Web Primer REW FROM B&N

And sign up for JK Grigoris Antoniou, Frank Wan Harmelen ) . J
Rowling Wiriter alert _ List Price: $40.00

below for updates on Forrmmat: Textbook Hardcover BN Price: $38.00 (Save 5%

other Harry Potter Pub, Date: July 2004

items, Mernber Price:  $36.10 Join>

IYour ernail here Usually ships within 24 hours

SIGH UP

Kl

| Dane




The Problems with the Web:
combining information

| want the cheapest copy of “A Semantic Web Primer”

the price for ship
=13

¥JBarnes & Noble.com - Mozilla Firefox

Eile  Edit Go  Bookmarks  Toals

Wiew Help

E-»-§0M0N0ezHosd

; taking into account

— UCIGLL OMPETE UPOunS ;I

Shipping Address

Confirm Shipping Address
Wark

Jos de Bruijn

University of Innshruck
Technikerstrasse 13
Innshruck ABOZ0

Austria

Edit Shipping Address

Change Recipient

Items Shipping from Barnes & Noble.com

FAST&-FREE DELIVERY

Your shipping selections do not qualify for Fast and Free Del

Select a Shipping Method

# International Airmail (= International Priori—
7 to 21 business days 41014 business d:
§12.94 $15.45

Quantity Description

1 A Semantic Web Primer

Grigoris Antoniou,Frank Wan Harmelen
Change

Hardcover
Our Price: $35.00

-

| cart2.barnesandnable.com (%~

4] |

| Done

*Books with listed availabilities of more than 3 weeks may incur an additional
shipping fee of $1.99 per iterm,

Expedited International Shipping

¢ 5to 10 business days
* When will my order arrive?

Per Shi t ner
er Shipmen e
CDs, DVDs, music cassettes, $7.49 $2.99
VHS videotapes, vinyl

Books* $7.40 $5.49
Any combination of the Highest applicable As
above items per-shipment charge above

*Books with listed availabilities of more than 3 weeks may incur an additional
shipping fee of $1.99 per itern:

Priority International Courier

* 2 to 4 business days
* When will my order arrive?

| Dione

ping the book.
ww.amazon.com - Amazon,com: Help I ] 4
For more information about total delivery time, click here, = On avera e 10
Standard International Shipping . g
* 11 to 18 business days CIICkS tO flnd Out
¢ \When will my order arrive? ) .
what the shipping
Per Shipment ftem .
CDs, DVDs, music cassettes, $4.49 $2.49 rate IS!
YHS videotapes, vinyl
Books* $4.49 $4.49
Any combination of the Highest applicable As
above items per-shipment charge above

N ol




The solution particularly for Web integration:

#72 alternatives:

= Top-down: Create wrappers for
current web sites and extract data
automatically (wrappers)

» Today we mainly focus on this part!

= Bottom-up: Instead of publishing natural
language, publish machine-processable
data directly (semantic Web idea!)!



Wrappers for Websites:

# Create XML from Websites

# Advantage for Web-based integration:
HTML from websites is already very
close to XML (or even XTML already!)

@ with XSLT, XPath, etc. we already have
almost everything done (for tree-based

wrapping)!

10



Wrappers for Websites — Ways of

extraction: %pb\@

I\ \
@ Tree extraction g ee Q/OB

= Distinction "subtree" und "tree region"
= A subtree is represented by ist root (a node in the original tree)
= A tree region consists of a list of sibling nodes.

# Stringextraktion

m Operates on substrings of the (HTML) Document, e.g. by regular

expressions.
) @
cﬁ@%

/ \

[\

@® ()
ofsfexe 3 S ©
=<



Motivation for Web Extraction:
Bridge the Gap

Goal: Make Web content accessible for
electronic data exchange.

T
S

Corporate
Wrapper> edp apps
structured Data,

extract Databases,
annotate XML

structure ~__ structure -~

12

WEB

HTML pages




An Example:
deri.at members page

Business Opportunities

business outreach

Events

events
future events
zarlier events
" invited talks
future talks
zarliar talks

Alice Carpentier

Cristina Feier

v deri.org /members falicec

Institute of Cormputer Science
University of Innsbruck
Phone: +43 512 507 6454
Fax: +43 512 507 9872

E-Mail: alice.carpentier@deri.org

Cristina Feier

wwer.deri.org /members fcristinaf

Institute of Computer Science
Uriversity of Innsbruck
Phone: +43 512 507 6453
Fax: +432 512 507 2872
E-Mail: cristina.feier@deri.org

File Edit ‘Wiew Go Bookmarks Tools Help 0

. P = i

o I_L( - %1 B4 @ ||_| http: f ey deri, atfaboutderifmembers) V| @ Go |G |

! onlineLehrveranstalk,,, || W3C Mamber Sike || Instituk AIFB - Grur,.. ! akaedmischesiahr |_| DBLF Bibliography |_| ResearchIndex [ME, .. »
COTTETIC PTOE LT 1 s | - N o
somplotad piojeets Institute of Cormputer Science Institute of Cormputer Scien

" working groups University of Innsbruck University of Innsbruck
S Phone: +43 512 507 6482 Phone: +42 512 507 6475

. : e 5 Fax: +43 512 507 9872 Fa=x: +43 512 507 9872
deri mailinglists E-Mail: E-Mail: jos.debruijn@deri.org
des research seminar johannes.breitfuss@deri.org

* ontology

Teachmg Johannes Jos de Bruijin

Breitfussz 1Ay

summer 2005

" master course
archive Alice Carpentier D Ying Ding v

vy .deri.org

Institute of Co <members>
University of In

Phone: +43 51 °°°

Mobile: +43 ¢ <person>

Fawx: +43 512

E-Mail: wirng.di <FName>Alice</FName>

<LName>Carpentier</LName>
<email>alice.carpentier@uibk.ac.at</email>
</person>

“ing Ding

Univ.-Prof. Dr
werr der.org

<person>
<title>Univ.-Prof. Dr. </title>
<FName>Dieter</FName>
<LName>Fensel</LName>
<url>http://www.fensel.com</url>
</person>

Institute of Co
University of Iy
Phone: +43 51
Fawx: +432 512
E-Mail: dieter.

</members>

Dieter Fensel

) 13

Done




Other examples:

- Combine results from different search engines
- Stock quotes

- News filters (from several pages)

- Price-comparison (e.g. I want to by a laptop)
- Keep informed about concurrent competitors
- etc.

Common Task:

Similar looking pages, where you want to semi-automatically
wrap information out of the HTML structure.

Additional, useful features would be:
- Automatic requerying schedule
- Automatization of forms and login/access control!
- notification of the wrapper does not work
any longer due to site changes, etc.
14



Extraction from Websites

@ more problems before actual extraction step:

Most services on the web interact with Web interfaces (forms,
applets, htaccess, logins, etc.)...

J Alitalia - Home - Mozilla Firefox E”EIE|

Fle Edit ‘Wew Go Bookmarks Tools  Help Q

- |$ - ':' @ ||__| htkps v, alitalia, atf V| @ Go |@, |
b3

B nlineLehrveranstal. . |__| W3C Member Site Ll Institut AIFE - Grun,.. ! .akaedmische_sjahr |_| CELF Bibliography

E-ticket, papierlos
Reisen mit Alitalia

Zllitalia i%)

| Weitere Optioner

wifs &

Hin- und Riickfug N\ 0 e ibes Doamr

T ST

= Van! Flughaten suchen Mach: Flughafen suchen

E wllg&éﬁaﬁrnwaﬁﬁm | milann | |san francizn |

= Reissinformation=n

= alitalia Service Hintae Uhrzait: Suchen nach:

= TR 11 | | April v | B | sederesic ¥ | ) Preis () Uhrzeit

= F"E&E‘%WTWHE{ Rickflug: Uhrzeit: Buchurigsklasze:

= {}bé?uﬁ‘i |11 vl |P\pri| vl @ |Jederzeit v| {#) Economy () Business
Erwachzene:
| i (8]

Aktuealle Informationen und Angebote

Frithling in Rom

& Vaon Deutschland nach Rom schon ab 116,- €,
on Qsterreich nach Rom schon ab 150,- £,

zzgl.10 £ Service Pauschale,

online

d-e
L

Suchen

Ticket bucen und kaufen

| =R

Erweiterte Suche

=
M ill_r.:\h;l,li:i

Mur fiir MilleMiglia
Mitglieder

2 Login
P PIM erhalten

M Mitglied werden

Mews:

MilleMiglia Pragram
Mews

15



Extraction from Websites

@ ... the real data is hidden in this "deep web"

#® "The invisible portion of the Web will continue to grow exponentially before the

tools to uncover the hidden Web are ready for general use"
http://www.press.umich.edu/jep/07-01/bergman.html

#® Need for scripting of interaction with forms, etc. for dynamic wrappers!
16



Web integration and extraction — Basics 1/3
HTTP Protocol

#® Web Servers use HTTP Protocol:
#® Request: HTTP GET, HTTP POST:

Request method GET or POST

Requested source

HTTP;’ 1.0

accept: image/gif, image/x-xbitmap, image/jpedq, image /pjpeq,
application/vnd.ms-powerpoint, application/vnd.ms-excel,
application/msword, */*

proxy-connection: Keep-Alive host

e e
connection: keep-alive

user-agent: Mozilla/4.0 (compatible; MSIE 5.5; Windows NT 4.0 .
g ’ ) Headet can agglﬁonaily contalln info on e.g.

@ whether cookies are accepted, etc.
Normally empty for HTTP GET, parameter data for HTTP POST
Example of how parameters can be encoded in a get request:

GET /search/dero=1&p=chocolatedo=i&h=c8pg=08n=20 HTTP,/ 1.0

host: de.search.yahoo.com 17



Web integration and extraction — Basics 1/3
HTTP Protocol

@ HTTP Reply:

Some alternatives: 404 (not found), 302 (page moved)

HTTP/1 .

proxy-connection: keep-alive

accept-ranges: bytes

cache-control: no—-cache Content type!
content-tyde
connection: keep-alive
content-length: 2627
sarver: Apache/1.3.12 (Unix) (Red Hat/Linux) PHE/4.0.6
mod perl/1.21

Usually HTML

We need to know these basics in order to write some
automatic wrappers...

18



Website Wrapper Tools examples

#® A compex example: LiXto Visual
Wrapper (elog): not only for Web
sources, also PDF, etc.

#Back to basic! Tidy+XSLT
transformations

19



We'll only briefly demonstrate the visual wrapper here

Extraktion Integration Transformation Publikation

Lixto Transformation Server >

Cell phone

—— Browser

emaill

\

WML, XHTML, Text>
ZU

HTML > XML




Our example:

Y DERI Innsbruck . Digital Enterprise Research Institute - Mozilla Firefox

File Edit Miew Go Bookmarks Tools  Help

1111 - I_L - @ |.:.-| @ ||_| ttpe w.deri. atfaboutderiimembers, V| @ Go ||Q, |

! onlinelehrveranstalt, ., [ | 'W3C Member Sike | | Instituk AIFE - Grun,., = akaedmischesjahr |_| DELP Bibliography |_| ResearchIndex [ME.., »
x Disable= Ef:h 55w |°'."| Farms= +% Images+ 'ﬁ' Infarmation Miscellaneausr iﬁ outine 8 Resizer % ToalsT @ Wigl Source gj Optionsvi @ b
h . ]

H DERI INNSBRIUCKD Enofsgs
B der.at home B dern international Hijobs@der Ei-
About DER| :
- deri.members
meaan Members Total: 36

" partners

4 SpoOnsors

“ managemeant

members

members /sinuhea Daniel Bachlechner

current rmernbears bers /danielb

archive Institute of Computer Science ] )
* links Uriversity of Innsbruck In;tltutn_a of Carmputer Science
location Phone: +43 512 S07 6480 University of Innsbruck
Fax: +43 512 S07 92272 Phone: +43 512 507 96822, #6823
. E-Mazil: sinuhe.amoyo@deri.org Fax: +432 512 507 9872
Publications E-Mail: daniel.bachlechnerifideri.org
* books
* presentations Daniel
* technical papers Sinuhé Arrona Bachlachner
Research
cooperations
* projects Johannes Breitfuss os de Bruijn

wenw . deri.org /members /johannesb| embers /josd

current projects

edrnplatad pralacks Institute of Computer Science

University of Innsbruck
Phone: +43 512 507 6482
Fax: +43 512 507 9372
E-Mail:

johannes.breitfuss @deri.org

Institute of Computer Science
University of Innsbruck
Phaone: +43 512 507 6475
Fax: +432 512 507 3872

E-Mail: ' TS

working groups

* research clusters

* deri mailinglists
* denr research seminar

ontology

Tea":hmg Johannes Jos de Bruijn

Breitfuss
* summer 2005

Patterns:

ame: bold, always on a
similar positionIn the table

Title: always occurs
excactly before name as
part of the name

Email: is a link,
| __preceeded by the String
“E-Mail:"”

21




Lixto: Wrapper Generation

Different approach to XSLT:

#® Example-based approach

# Visual interaction

# Decalarative Language Elog

# Hierachical Extraction using Patterns & Filters.
#® Ectract XML with XML Tool

# Tree-based and string-based, regular
expressions

#® "Fuzzy" filter functions, etc.

22



Patterns in Lixto:

P condition

filter
/

W4 _condition

— | filter

IS

filter

AN condition

Theuser addsfilters

and conditions, characterizing the wanted
infor mation patter ns by stepwise
refinement/extension

lN condition

23



@ A Wrapper in Lixto consists of a set of
(hierarchical) patterns

# Each filter extracs a set of instances

# Conditions restrict the numbers of
Instances

# The instances of a pattern is the union
of the instances of its filters

24



Different Patterns:

# Tree Patterns:

» Use HTML properties and the tree structure for
identifying relevant elements or element lists

# String Patterns:

» operate on “flat” strings (e.g. divide first name and last
name by regexps),

» Mostly for HTML leaf elements
» can also be used for “invisible” content (attributes)

# Document Patterns: Link to other documents:

» Allow to navigate to further documents (e.g. via a "Next
page” link in the page you are wrapping

25



LiXto: Add the URL of a page to wrap:
The Document manager

Linnamed

€ rootPatl O
i & Syntactic concepts...  Cri+Al-T
£ Semantic coneepts..,  CilRAN-E

@ Wrapper Viewer... Crr-A -

E¥ D ocument Manager
File

Do kiments file: |

Unnamed
Example lixto document

~Tree Active example document: |

Example lixto document

Active example documen|

@ Online

——
RL: B}|hnp:jfwww.nextwehgeneratiun.urgfmemhers.html ||V| EE‘_)_Auu

Addd Trom Logal File ‘

File type:| HTML File -

) Local

[] Store paths relative to project location

| Retease | Reload | Disptay | Acuvate

translation of the relevant information.

4]

fSystem ready.

26



Lixto: Patterns & Filters

EN |ixto Visual Wrapper - unbenannt

Datei Bearbeiten Werkzeuge Voreinstellungen

\Wrapper Programm: |

unbenannt | |

€ rootPattern [D] (Standard Eltetnknoten: Keines)

& Filter(Eltemrmuster keines)

Current program (wrapper)

4 Editieren
||-Muster hinzufiigen

Hame: Kate_gn'ria:| Baum

||-Fitter hinzutiigen

=] | Hinzufigen

Elternmuster:| Standard Eiternknoten v| | Hinzufiigen |

||-Muster Toschen

[C] Ausgewihlte Muster loschen |  Lischen

~Muster umbenennen

Kollahieren (-}

Umbenennen

Aktives Beispieldokument: | Lixto Beispieldokument

i Xt

System bereit.

Browser Window for selecting and testing filters...

Willkommen im Lixto Visual Wrapper!

Livto Visual Wrarper ist ein interaltives System zur Wrappergenerierung,
‘basierend auf Algorithimen zur Erstellung von Wrapperprogrammen und der
deldarativen logikkhasierten Sprache Flog,

Livto Visual Wrapper 15 plattformunabhingig, werfilgt itber sine interaldive
wisuelle Bemitzerschnittstelle, erlaubt ausdrucksfihige, flexible hierarchische
Dratenestraktion unter Verwendung emnes HTIWVIL Baumes sowie
Stringestraldionstechriizen.

Lixto Visual Wrapper ubersetzt relevante Teile won Webzetten nach XL




Alternative to Wrapper Tools:

# Doing it from scratch, using APIs and
JAVA... Ingredients:

& W3C Tidy:

http://tidy.sourceforge.net/
http://jtidy.sourceforge.net/

# XSLT processor e.g. Apache XALAN:

Java: http://xml.apache.org/xalan-j/index.html

C++: http://xml.apache.org/xalan-c/index.html

28



The solution particularly for Web integration:

#72 alternatives:

= Top-down: Create wrappers for current
web sites and extract data automatically
(wrappers)
» Toaay we mainly focus on this part!

= Bottom-up: Instead of publishing
natural language, publish machine-
processable data directly (semantic
Web idea!)!

29



Towards a semantic Web:

#® What's missing?
Semantic Matching! An Example:
#® An agent for the Internet Shopping domain:
Program a KB-agent to search relevant pages for a certain
query?
Q: What means relevant?

Generic Online Store
Select from our fine line of products:
e Computers
e Cameras
e Books
e Videos
e Music

<hl>Generic Online Store</hl>

<i>Select</i> from our fine line of products:
<ul>
<li>
<1li>

com/compu">Computers</a>
com/camer">Cameras</a>

<a href="http:
<a href="http:

//gen-store.
//gen-store.

</ul>

<li> <a href="http://gen-store.com/books">Books</a>
<li> <a href="http://gen-store.com/video">Videos</a>
<1li> <a href="http://gen-store.com/music">Music</a>




Example: What knowledge does an an agent
for the Internet Shoppina domain need?

"T'll find relevant offers at pages linked from OnlineStores which are linked
via pages relevant to my query and which contain an offer"

"An offer is a page which contains an object relevant to my query and an option to buy
or a price."

Amazon 2 OnlineStores /£ Homepage(amazon,"http://www.amazon.com/")
Ebay 2 OnlineStores /£ Homepage(Ebay,"http://www.ebay.com/")
GenStore 2 OnlineStores /£ Homepage(GenStore,"http://www.gen-store.com/")

Relevant(page,url,query) , 9 store, home store 2 OnlineStores £ Homepage(store,home)
Z 9 url, RelevantChain(home,url,,query) A Link(url,,url) £ page=GetPage(url)

RelevantChain(start,end,query) , start=end
C (9 u,text LinkText(start,u,text /£ RelevantCategoryName(query,text) £ RelevantChain(u,end,query))

RelevantCategoryName(query,text) ,
9 ¢,,c, Name(query,c,), Name(text,c,) £ (¢; uc, CC ucy )
The last logical expression says (informally) something like:

"An link is relevant to my query if it has a category which is a superclass or a subclass of my
queried category in the link text."



Example: An agent for the
Internet Shopping domain

#® Taxonomy for product categories:

Books C Products Name(“books”, Books)

MusicRecordings C Products Name(“music”’, MusicRecordings)
MusicCDs C MusicRecordings Name(“CDs”, MusicCDs)

MusicTapes C MusicRecordings Name(“tapes”, Music Tapes)

Electronics C Products Name(“electronics”, Electronics)
DigitalCameras C Electronics Name(“digital cameras”, DigitalCameras)
StereoFEquipment C Electronics Name(“stereos”, Stereo Equipment)
Computers C Electronics Name(“computers”, Computers)

LaptopComputers C Computers Name(“laptops”, LaptopComputers)
DesktopComputers C Computers Name(“desktops”, DesktopComputers)
(a) B (b)

#® For successful search on the Internet, taxonomies of
categories are important! Make the structure of
knowledge available online! Ontologies!
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Semantlc Web

Instead of publishing natural language, publish machine-processable meta-data directly
(semantic Web ideal)!

Provide standards on top of XML to describe the meaning of published knowledge
This meta-data shall ideally also enable standardization of also the wrapping step.
Provide the means to publish data on relations and taxonomies of data on the Web

¢ e

Rules Trust
Data Proof | g
44
Logic Eﬂ
v
Ontology vocabulary |
#® More on that ®

Unicode
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Web Services

# By annotating Web static Web pages
with meta-data, we still haven't solved
the issue about interaction with services
on the Web.

# Web services standardize this
interaction, i.e. standardize service
integration like XML standardized data
representation!
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Web Services: SOAP, WSDL, UDDI

@ SOAP: common protocol for message exchange

#® WSDL: a language for defining insterfaces, partly
based on XML Schema

@ UDDI(universal Description, Discovery and Integration): a
repository and API standard for advertising and
finding Web services.

UDDI WSDL SOAP
. : .
URI (DNS) , HTML HTTP

Search Engines

@ Later coming lectures...

35



References

#® XPath: http://www.w3.0rg/TR/xpath
#® XSLT: http://www.w3.org/Style/XSL/
* LiXto: http://www.lixto.com/ (only commercial, no downloads :-( )

# More Wrapper Tools (a bit outdated)

http://www.wifo.uni-mannheim.de/~kuhlins/wrappertools/
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