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Fact: structure is pervasive
[with different levels of awareness]

• Flickr: labels on images

• Google Base: anything you want

• FreeBase: a database of everything

– again??

• Swivel: expose your data to the world

• <your favorite mashup tool>



Trends & Challenges

• Data is created by the masses

– Schema ≈ red traffic light in Italy

– Heterogeneity is the rule

– Data is about everything

• Data management for the masses:

– A new generation of tools

– Get out from under the hood!



Mine

Sihem Amer-Yahia

Human Social Dynamics

Yahoo! Research



Wisdom of Crowds



Web Evolution

1.0

2.0

2.0

3.0

The Web as a social artifact

2.0
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Enabling Technologies

Content creators Social content sites

Content

Content consumers

People

Content

Tags

Friends

Ratings

Keywords



Highly structured content



System-generated structure



The Trends

• Schemas are already in use

• Users want to create content

• … have fun, be famous and speak up!
– 24M people added on FaceBook since 12/06

– 60M users on Y! Answers/120M answers

– 100M views/day in YouTube/65K new videos/day

– 7M groups/190M users/12M emails daily

– 2.7 tags/user/resource in del.icio.us
– StumbleUpon serves content based on feedback



The Challenges

• Web 1.0 works on text documents

• We (DB) know (with some help from IR) 
how to process Web 2.0 data

• We do not know how to add the social 
dimension to DBs
– most popular content among my contacts?

– who could be in my social network?

– How can I easily customize my page?



Schema creation tools are boring

We need tools to connect people

and facilitate content sharing!

alon 

sihem
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Find 3 mistakes in the picture!
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Why should we work on Web 2.0 ?
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What makes Web 2.0 new?

Democratization of Innovation:

– Great for Research

� Standard not made by Committees, but Communities 

� Few Resources can get you far. You do not need to be 
Google, Yahoo, IBM, or Microsoft to have impact!

� Huge user-base and test-bed for new ideas!

– Bad for Research:

� Hype and Speed: loudest and quickest may succeed, not 
most principled design

User Expectations

– Users see web behavior and expect it in the enterprise

� Situational Applications, Mashups

� No Installation required

� pressure on IT to quicky develop and deploy
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Why is Web 2.0 is chance for the IM community?

� It is all about People Data
– Folksonomies, Blogs, Wikis, Feeds, Mashups

� There is a difference between Internet 2.0 and Intranet 2.0

� There are hard problems
– Information Integration, Web Services, PubSub/Streaming, Information Quality, Replication, 

Authentication/Authorization/Security, Performance on the Web Scale

� For some we have solutions already, which may be adapted to the Web 2.0. 
– See OLAP : RE-search from complex query processing

– See Streaming : RE-search from Networking

� There are new aspects
– Semantics: Microformats/MDM, Tagging -> do not confuse with “semantic” Web

– Empowering the masses / Business users

� There is a culture war going on
– Web 2.0 is driven by programming languages (work flow, see PHP, Java, Ruby, Popfly, Google Mashup Editor)

– The IM community needs to bring in data flow (like Yahoo Pipes, Data Spaces, IBM Damia) and work on bring 
workflow and dataflow together

� Search will be an issue (how to find dynamic content?)
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What are the risks of ignoring Web 2.0

� Loss of IM Influence

– No separation of information access and application/presentation

� Mashup Language Javascript ???

– Workflow dominance on the web

� Scalability, Search

What do we need to do?

� Team up with UI research (to reach the users, technology alone 
is not sufficient)

– e.g., spreadsheet user interfaces for information integration that 

compile to a data flow language

� Understand and influence Web Programming languages

– make data flow a concept in PHP, Java, Ruby, and tools like PopFly

or Google Mashup Editor
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Myths and Facts about Web 2.0
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: 3 Theorems, 1 Corollary, 1 Conjecture



Theorems on Web x.0

Theorem 1:

Web 1.0  =  Web 2.0  =   … =  Web x.0  = … Web ∞.0
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Theorem 2:

Web 1.0  <  Web 2.0  <   … <  Web x.0  < … Web ∞.0

Theorem 3:

Web 1.0  <<  Web 2.0 << …<<  Web x.0 << …Web ∞.0



Theorem 1: Web 1.0 = Web 2.0 = ….

1.0

3.0

2.0
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Theorem 2: Web 1.0 < Web 2.0 < ….
Size Matters

1.0

3.0

2.0
millions of
• people‘s homepages
• serious enterprises
• scientific organizations
• time & work needed for
content production
& Web publishing

Billions of

• people‘s ramblings
• all kinds of „companies“
& organizations

• effortless & unlimited
„content“ production
& Web publishing

Gerhard Weikum                        VLDB 2007 Panel on Web 2.0 34/39



Web 1.0 < Web 2.0:  More Evidence
It‘s easy to publish anything & everything on the Web!

People have ample free time!

Gerhard Weikum                        VLDB 2007 Panel on Web 2.0 35/39

I feel like I should have something to 

blog about on my birthday. 

Next year, it won‘t be a problem …

…

Generally, I‘m a guy who feels pretty

comfortable with his age …



Theorem 3: Web 1.0 << Web 2.0 << ….
Noise is Beautiful!

Gerhard Weikum                        VLDB 2007 Panel on Web 2.0 36/39

It has become more difficult to find something relevant!

users

structure



Corollary: Structure ≠≠≠≠ Data Quality
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Data quality is WAY MORE than attribute names!

(schema heterogeneity is NOT the key issue)

• Schema names are just surface

• Iceberg really is instance-level „record linkage“
• Joe Hellerstein (Berkeley) = Prof. Joseph L. Hellerstein, California

• Max Planck Institute = MPI ≠≠≠≠ MPI = Message Passing Interface

• Plus authenticity, authority, recency, etc.

Web 2.0 is not about truth (facts),

it‘s about truthiness (Stephen Colbert)
• truthiness = degree of statement being truthy

• truthy = known by gut feeling (not necessarily facty)



Conjecture: People’s Web ����

Scalably Embarrassing ∧∧∧∧ Unforgetful
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„Web 2.0 is data porn for middle-aged people“ (Zillow‘s blog)



Conclusion: The Real Issues!
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• More content! More noise!

• People‘s Web: Observe users‘ behavior!
• queries, clicks, blogs, news reading, …

• tags, ratings, friends, dates, crushes, …

• Great opportunity for ad generators G and Y!

• For us: (invisible) search & ranking & data quality
• recommendation, routing, matchmaking, …

• Social networks are great research area for

• IR, data mining, graph/matrix/tensor algorithms,

• microeconomics, trust models, sociology, psychology, …

• graph DB&IR, community feedback for info extraction

but NOT for middle-aged data-integration gurus !



AnHai Doan 2.0

Wisconsin-Madison

Web 2.0 Panel DiscussionWeb 2.0 Panel Discussion
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LetLet’’s Make Sure s Make Sure 

Jeff WonJeff Won’’t Be Madt Be Mad
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Favorite Web 2.0 AnecdoteFavorite Web 2.0 Anecdote
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Jeffrey F. Naughton swears that 

this is David J. DeWitt
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What is Web 2.0?What is Web 2.0?

Sihem: It’s all about people, people!

Alon: Structure is like broccoli. 
It’s good for you (and Google Base).

Volker: Data flow. Flow. And flow.

Gerhard: Old wine, data porn. 
Here quality is the key. 

Gustavo: ?

Don: No clue. But I agree with Sihem.

It’s about all of these!
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Are we relevant to Web 2.0?Are we relevant to Web 2.0?

What is the best way to proceed?What is the best way to proceed?

Can we really make a Can we really make a 

difference?difference?
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Yes. We can attack the problem Yes. We can attack the problem 

of managing unstructured data, of managing unstructured data, 

at biteat bite--size application level, size application level, 

in a holistic fashionin a holistic fashion

�������� relevant to Web 2.0relevant to Web 2.0
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Applications involving Applications involving 

unstructured data are pervasiveunstructured data are pervasive

Attack so far Attack so far 

with DB + IRwith DB + IR
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Should Use a More Holistic ApproachShould Use a More Holistic Approach

structure
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Factor out a Common Problem Factor out a Common Problem 

across These Apps.across These Apps.

Build a System R for Such Apps, Build a System R for Such Apps, 

using DB + IR + IE + using DB + IR + IE + 

Mass Mass CollabCollab + + BushificationBushification

�������� Will be Relevant to Web 2.0 Will be Relevant to Web 2.0 

(and the upcoming 3.0)(and the upcoming 3.0)

�������� Something We All Can Work OnSomething We All Can Work On

�������� Will be Relevant to Many AppsWill be Relevant to Many Apps
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What are the risks of ignoring Web 2.0

� Loss of IM Influence

– No separation of information access and application/presentation

� Mashup Language Javascript ???

– Workflow dominance on the web

� Scalability, Search

What do we need to do?

� Team up with UI research (to reach the users, technology alone 
is not sufficient)

– e.g., spreadsheet user interfaces for information integration that 

compile to a data flow language

� Understand and influence Web Programming languages

– make data flow a concept in PHP, Java, Ruby, and tools like PopFly
or Google Mashup Editor
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