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Modeling for the Web

Web 2.0 and Web 3.0
Why ontologies?
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Motivation
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• File Sharing: 
– Flickr (Images) 
– YouTube (Videos)

• Social Websites and 
Communication:

F b k

Motivation (cont‘d)

( )
– Wikipedia (Online Encyclopedia) 
– Blogs
– Open Source Community (Linux) 

• File Management
– Tagging

Facebook
LastFM
Skype
StudiVZ
LinkedIn, Xing

• Open Systems: APIs partly open
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Open Systems: APIs, partly open 
source allow extensions by users
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Motivation (cont‘d)

Internet platform for creation of social networks

• Founded in 2004
• 64 Millionen active users 
• 250.000 new registrations on average per day since Jan. 

2007 
• More than the half of users are not any more on college
• More than 65 Billion page views per month
• More than the half of the users visit Facebook daily

Average Visit: 20 minutes

www.sti-innsbruck.at

• Average Visit: 20 minutes
• Estimated market value: 15 Billion Dollars
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Wikipedia

Free Online Encyclopedia
• 2,214,717 Articles (english Wikipedia) 

Motivation (cont‘d)

• 6,383,758 registered users
• Clever mechanisms combined with human intelligence
• High quality articles
• Uncontrolled and open
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Videoportal: free Up- and Download of Videos
• Number of videos grew by 20 percent to 6.1 million in a single month

Motivation (cont‘d)

• 45 Terabyte of Videos
• 1.73 Billion Video Views
• All users together spent 9.305 years with watching YouTube videos
• Google paid 1.6 Billion Dollars for YouTube last year
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Web 2.0

Web 2.0 is a 
notion for a row of 

interactive and 
collaborative

systems of the 
internet
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Web 1.0 Web 2.0 improvement

DoubleClick Google AdSense personalized

What is the web 2.0? „Definition“ by O‘Reilly

DoubleClick Google AdSense personalized
Ofoto Flickr tagging, community
Britannica Online Wikipedia community, free 

content
Webseiten blogging dialogue
publishing participation
CMS wikis flexibility, freedom
directories tagging community
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Consumers Prosumers

directories tagging community 
taxonomy folksonomy
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Blogs

• Easy usable user interfaces to 
update contents

• Easy organization of contents

• Easy usage of contents

• Easy publishing of comments

• Social: collaborative (single 
users but strongly 
connected)
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connected) 
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Wikis

• Wiki invented by Ward Cunningham
• Collection of HTML sites: read and edit• Collection of HTML sites: read and edit
• Most famous and biggest Wiki: Wikipedia (MediaWiki) 

– But: Also often used in Intranets (i. e. our group) 
• Problems solved socially instead of technically
• Flexible structure
• Background algorithms + human intelligence
• No new technologies
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• social: collaborative (nobody owns contents)
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• Open
Should a page be found to be incomplete or poorly organized, any 
reader can edit it as they see fit. 

• Incremental

Wikis: Design Principles

Incremental
Pages can cite other pages, including pages that have not been 
written yet. 

• Organic
The structure and text content of the site are open to editing and 
evolution. 

• Mundane
A small number of (irregular) text conventions will provide access to 
the most useful page markup. 
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Source: http://c2.com/cgi/wiki?WikiDesignPrinciples

• Universal
The mechanisms of editing and organizing are the same as those of 
writing so that any writer is automatically an editor and organizer. 

• Overt
The formatted (and printed) output will suggest the input required to 
reproduce it. 
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• Unified
Page names will be drawn from a flat space so that no 
additional context is required to interpret them. 

Wikis: Design Principles

• Precise
Pages will be titled with sufficient precision to avoid most 
name clashes, typically by forming noun phrases. 

• Tolerant
Interpretable (even if undesirable) behavior is preferred 
to error messages. 

• Observable
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Source: http://c2.com/cgi/wiki?WikiDesignPrinciples

Activity within the site can be watched and reviewed by 
any other visitor to the site. 

• Convergent
Duplication can be discouraged or removed by finding 
and citing similar or related content. 
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• Idea: Enrich contents by user chosen keywords

Social Tagging

• Replace folder based structure by a organisation using tags

• New: Simple user interfaces for tagging and tag based search

• First steps to Semantic Web?

• Technically: user interfaces
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• Social: collaborative (own contents, shared tags) 
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Collaborative Tagging
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Tagging: Flickr.com
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Folksonomies

User 
Tag Resource

Data created by tagging, knowledge structures

Resource

Resource

Resource

Resource

Tag

Tag

Tag

Tag

User 

User 
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Resource

Mary tags www.wikipedia.org with wiki wikipedia encyclopedia

Bob tags www.wikipedia.org with wiki web2.0 encyclopedia knowledge
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Folksonomies: Taxonomie Marlow et al. (2006)

• Rights for Tagging
– Self-tagging: Contents only tagged by owner (Technorati)gg g y gg y ( )
– Free-for-all tagging: Tagging by all users (Yahoo!) 

• Support of Tagging
– Blind Tagging: Existing Tags are not displayed (Flickr) 
– Viewable Tagging: Existing Tags are displayed (Del.icio.us) 
– Suggestive Tagging: Suggestions for Tags (MyWeb 2.0) 
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• Aggregation of Tags
– Bag-model: Multiple entries (Del.icio.us) 
– Set-model: Only single entries (YouTube) 
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Folksonomies: Taxonomie Marlow et al. (2006)

• Types of Ressources
– Text vs. Others (Images, URL, Places, ...) 

• Source of Ressources
– Participant (Upcoming) 
– System (Last.fm) 
– Arbitrary web ressource (Del.icio.us) 

• Connection between ressources
– linked, grouped, none

Social Connections
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• Social Connections
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Tag Clouds

Size of Tags: 
count of usage

Browsing 
replaces 

Searching

Different meaning
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Orientation in 
Information Set

Different meaning 
for different users

19

• Technical Evolution
– Web User Interfaces become faster (AJAX) 

Desktop shifts to Web (GMail Google Notebooks AJAX)

What is the Web 2.0? Trends for Web 
Applications

– Desktop shifts to Web (GMail, Google Notebooks, AJAX) 

• Social Evolution
– Collective creates additional value (Wiki, Tagging) 
– Free contents become popular (Licenses) 
– Attention is getting monetarized (Text-Ads) 
– Websites with additional value by recombination (Mash-Ups, RSS) 
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Semantic Web + Web 2.0 = Web 3.0?

Web 2.0 Web 3.0
Tagging Annotation with Tags

Singular/Plural Problem
Annotation with concepts
Inferenz (Tag Hund“ >Singular/Plural Problem

Synonyms
No Intelligence

Inferenz (Tag „Hund  --> 
Tag „Tier“) 

Recombination of 
data from different 
sources

• Mash-Ups developed earlier 
by programmer

• Spontaneous by End User

Search • Keyword Search or Tag • Structured Search
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Based on Völkl, Vrandecic 
and colleagues. 

Search • Keyword Search or Tag 
Search finds documents

• Structured Search 
combines Data und creates
documents

Period • 2004 - 2007 • 2007 – 2010
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• Web 2.0 and Semantic Web are complementary approaches
• Semantic Blogging

Web 2.0 and the Semantic Web

• Semantic Wikis
– Semantic MediaWiki

• Web 2.0 ontology building
– myOntology

• Semantically interlinked communities
– SIOC

• Games for semantic content creation
– OntoGame

www.sti-innsbruck.at

OntoGame
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Semantic Blogging

• Creating blog entries in a structured fashion
• Based on ontologies
• This allows:

– Acquiring complementary information from the Web
– Finding blog entries better
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Semantic Wikis

• A semantic wiki is a wiki that has an underlying model of the knowledge 
described in its pages. 

• Regular, or syntactic, wikis have structured text and untyped hyperlinks. 
• Semantic wikis, on the other hand, allow the ability to capture or identify 

information about the data within pages, and the relationships between 
pages, in ways that can be queried or exported like database data.

• Wikis:
– Platypus wiki
– IkeWiki
– Kiwi

www.sti-innsbruck.at

– Kiwi
– WikiFactory
– Semantic MediaWiki
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Structured Knowledge can be exported (in RDF 
standard) 

Semantic Wikipedia: Advantages

• New Web 2.0 Applications are possible

• Reusing of knowledge beyond languege borders

• Aggregated Search over more than one site

• Quality: Finding of mistakes and conflicts
– Has every country a capital city?
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Based on Völkl, Vrandecic 
and colleagues. 

y y p y
– Is every person born before dying?
– Does the population density match to population and area?
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Semantic Wiki = Wiki + Semantic Web

• Semantic MediaWiki: Extension of the MediaWiki Software

• Syntax extension allows typed links• Syntax extension allows typed links
• Page Karlsruhe

– Up to now: … in the south of [[Germany]] …
– Now: … in the south of [[is in::Germany]] …

• Syntax extension allows annotaion of values
• Page Karlsruhe

– Up to now: … has a population of 280,000 people. …
– Now: has a population of [[population:=280000]]

www.sti-innsbruck.at

Based on Völkl, Vrandecic 
and colleagues. 

– Now: … has a population of [[population:=280000]] 
people.

26
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Semantic MediaWiki

www.sti-innsbruck.at

Based on Völkl, Vrandecic 
and colleagues. 
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What is located in California?

www.sti-innsbruck.at

Based on Völkl, Vrandecic 
and colleagues. 
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Summary

• The Web has undergone change from „Web 1.0“ to „Web 2.0“.
• Web 2.0 stands for more user interaction, the change from consumers 

to prosumers, the programmable Web, collaboration, easy interfaces, 
etc. 

• This movement has triggered enormous user participation. Many tools 
provide strong incentives to their users. 

• Social Semantic Web approaches aim at combining parts of Web 2.0 
with semantics. 

• Examples including Semantic Wikis, Semantic blogs, games for 
S ti t t ti t
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Semantic content creation, etc. 
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