Exploiting social networks for Internet search




Search in the Internet

* Web has transformed information exchange

* Social networking is now a popular way to share content

* Photos, videos, blogs, music and profiles
* MySpace (100 M users), Orkut (30 M users), ...
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This talk

* Compares content sharing in the Web and social networks

* Shows underlying mechanisms for publishing and locating differ

* Examines implications for locating various types of content
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Web vs. social networks: Publishing

 |n Web, links exist between content
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Web vs. social networks: Locating

Web search exploits hyperlink
structure

* More incoming links imply ) 5roadcast
importance fourset

Most Viewed (Today)

. Browse
Social networks use user Most Recent
» Most Viewed
feedback rT1“ - [F‘Eﬁ'“d »
* Implicit (e.g. # of views) et iy
s " Recently Eeatured overhead/bicyle kick ‘I.I'Illlar'r'eaMD
* Explicit (e.g. rating, I T
. i ay a Fl 3T MIFEnaxxs
# of comments, favorites) o Einadlly Vv 168300

****ﬁ I'-dratlr'_:,L

1883 ratings
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What content do social nets locate better?

* Recently added content
Creating Web links takes time, social nets rapidly rate content

* Information of interest to a specific community
Web ratings reflect interests of community at large
Web search misses deep web content

.ri -,. a4 i '.-\.' j PN R e | 3 5y o i 2L R
.-l' - i [P L s A gy ! A1 ' P P
i " *- -{ ‘h’ L T, ___-.I.¢|.- A "'I' ."‘I-.-?" L el "- "_4!_.'.;. daion
- Ty -'-"--:3' Sttt e S BB e 7.1"'-. S e e =

= T i i, T S S L L K, IR e 2wy it S R S i
el ! t-u .'F > AT L et U e i, w1 s BT AT R e ; a3 BT s TR
] i R - - &) i E Sy . ML e I e T S, P e 1 ] e Ty ey e e R e e Pl HLE R
W T _- Ty ot ity o R et P _',_h.-__'--_'-'1.:_:.-_';'I-:_-.'_'-"r'_:_._-‘-'.'.. G T L & U T o R T e e L Tt S R Bk P R ) AR N I—*‘_‘ g




What content do social nets locate better?

* Recently added content
* Creating Web links takes time, social nets rapidly rate content

* Information of interest to a specific community
* Web ratings reflect interests of community at large
* Web search misses deep web content




Applying social network search to Web

* PeerSpective experiment uses social nets to search the Web

* High level idea: users can query their friends’ viewed pages

SESNS coolstreaming - Google Search

| | | ¢ | | =+ | |G'|http:,-"_.-".-.-1.'.-'n.'~r.g-:u:|gIe.cnm‘u_.-':'.ear'r_h?client=safari&rl5=Er1&q=r_r:=alstrear1'|ir|g = O~ coolstreaming

[0 Linear Least Squares Apple (16) Amazon eBay Yahoo! News (901)v

Web |mages Vid

GO [___ nge -n:::-rjl::tr'ear'nirug : " Search | 5o are’

Web Results 1 - 10 of about 374,000 for coolstreaming. (0.23 seconds)
Google results: Top results from the distributed cache:

Coolstreaming IPTV - Broadcast your TV! - | ror] CoolStreaming/DONet: A Data-Driven Overlay

] Network for Efficient ...
Coolstreaming free internet Television. ... Metwork: File Format: POF/Adobe Acrobat - View as HTML
Coolstream.it - Coolvoip.it - ItKoo.it 2006 Coolstreaming® v2.0 We decide to use two different nam
beta World Mirrors: CoolStreaming, ... CoolStreaming also has a technical meaning:
www.coolstreaming.us/ - 76k - 20 Nov 2006 - Cooperative overlay. Streaming. ...
- www.cs sfu.cal~jcliu/Papers/Cool Streaming. pdf -

CoolStreaming - Wikipedia, the free encyclopedia CoolStreaming - free streaming p2p Internet TV

The technology behind CoolStreaming is similar to that of CoolStreaming is a network for live media streaming, or you can
Bittorrent. ... CoolStreaming creates a local stream on localhost call it a free P2P ... Currently CoolStreaming is only offering
and that stream is then read by ... Chinese and a few ltalian TV ...

* Results from friends appear alongside Google results
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Applying social network search to VWeb

* PeerSpective experiment uses social nets to search the Web

* High level idea: users can query their friends’ viewed pages
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PeerSpective implementation

* Prototype is a lightweight HT TP proxy

* Runs on users’ desktop and indexes all browsed content

* When Google search is performed
Query other PeerSpective proxies in parallel with Google
. Present results along5|de each other
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PeerSpective implementation

* Prototype is a lightweight HT TP proxy

* Runs on users’ desktop and indexes all browsed content

* When Google search is performed
* Query other PeerSpective proxies in parallel with Google
* Present results alongside each other

- e P . - -4 e . ¢ o 2k 4 o = Fy . 1 E
e ek i b L e Bl T S T e o Rl DS, SO » e e =1 o DL R = e et s S 1‘;-"‘-‘-' R T AT Ay 3 A Wy S e PR (o r o SR
b 3 PR i S e A RS P b e et L L T R R TR e '. o e e n S A TG
i P, * L Lo E ".',--.-'.‘-i'.:'ﬂ'. ofi ,1,__-;. it I ph_ i e M e = P Ly i e L M b Al s WIS

{:,,_ s ) L) l -

o




PeerSpective implementation

* Prototype is a lightweight HT TP proxy
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Questions to answer

* Does PeerSpective improve coverage!
* What is the coverage of Google’s index for viewed pages!?

* What fraction of URLs already viewed by a friend?




High-level results

* Ran PeerSpective with |10 users for one month

e All users were researchers at MPI
e 51,410 distinct URLs viewed
* 1,730 Google searches




What fraction of viewed URLs does Google index!?

* Limited to static pages (text/html ending in .html Or .htm)

Queried Google’s index for each URL

* Using about:URL search request

Google contained only 62.5% of URLs!
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Why are so many URLs not in Google!

 Examined URL list, found three reasons

* Too new: Google has not had time to crawl this URL

http://edition.cnn.com/2006/ ... /italy.nesta/index.html

* Deep web: URL is not well-connected enough to crawl
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http://edition.cnn.com/2006/
http://edition.cnn.com/2006/
http://www.mpi-sws.mpg.de
http://www.mpi-sws.mpg.de
http://www.mpi-sws.org/intranet/index.htm
http://www.mpi-sws.org/intranet/index.htm

What fraction of URLs viewed by a friend?

* Only static, text/htm1 pages
* Same methodology as Google coverage check

* 30.4% of URLs previously viewed by someone in network
* Many previously viewed locally




Did users click on PeerSpective results!?

druschel - Google Search

 For each result click, we ask
* Only in Google’s top-10?

Web |Images Video MNews Maps more»

* Only in PeerSpective’s top-10? Google w="""""""" e =

Web Results 1 - 10 of about 291,000 for druschel. (0.20 seconds)

(] I n to P_ I O fro m both ? Google results: Top results from the distributed cache:

Peter Druschel Peter Druschel

Peter Druschel. Professor of Computer Science; Rice Peter Druschel. Professor of Computer Science; Rice
University ... Peter Druschel received the Dipl.-ing. (FH) University ... Peter Druschel received the Dipl.-Ing. (FH
degree from Fachhochschule Muenchen, Germany, ... degree from Fachhochschule Muenchen, Germany, .
wiww.cs.rice.edu/~druschel/ - Bk - = www.cs.rice.eduf~druschel/ - Bk - -

druschel susan & associates Pastry and related publications
www.druschel.net/ - 1k - - Publications related to Pastry The Pastry home page. |,
Bibtex file containing references. Pastry: A. 1

Lo b om “ -

Display a menu

* /.7% of result clicks were on PeerSpective-only results!
* Shows potential of social network search

30.11.2006 HotNets’'06 Alan Mislove |14
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Did users click on PeerSpective results!?

L druschel - Google Search

[ ]
* For each result click, we asl <Nl +1G ~Q-aln G
I (’ ( | -4 | | (] | | i | |G|http:,-"_.-' .google.com/search?hl=en&Ir=&client=safaris = Q- alan
[0 Linear Least Squares Apple (16) Amazon eBay Yahoo! News (878}~

* Only in Google’s top-10?
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® In top_ I O from both? Google results: Top results from the distributed cache:

Peter Druschel Peter Druschel
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Web |Images Video News Maps

G O ( Jg[ C "druschel
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e — = ——
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* /.7% of result clicks were on PeerSpective-only results!
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Why are PeerSpective-only URLs clicked on?

* Disambiguation: determining appropriate meaning of term

* Search engines currently pick most popular definition

Message Passing Interface
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Why are PeerSpective-only URLs clicked on?

* Disambiguation: determining appropriate meaning of term

* Search engines currently pick most popular definition

Message Passing Interface
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Why are PeerSpective-only URLs clicke

d on?

* Relevance: picking best among matching documents

* Example: search for ‘coolstreaming’ leads to paper

* PeerSpective can use shared interests of friends

30.11.2006 HotNets’06

88 coolstreaming - Google Search

| | | c | | =+ | Clhttp: [ jwww.google.com/search?client=safari&rls=en&q=coolstreaming = Q- coolstreaming

[0 Linear Least Squares Apple (16)* Amazon eBay Yahoo! MNews (901)~¥

Web Images

GO [___ ngc -n:::-r:nl::tr'eaming ﬂ

Web Results 1 - 10 of about 374,000 for coolstreaming. (0.23 seconds)
Google results: Top results from the distributed cache:

Coolstreaming IPTV - Broadcast your TV! - | ror] CoolStreaming/DONet: A Data-Driven Overlay

] Network for Efficient ...
Coolstreaming free internet Television. ... Network: File Format: PDF/Adobe Acrobat - View as HTML
Coolstream.it - Coolvoip.it - [tKoo.it 2006 Coolstreaming® v2.0 We decide to use two different names: DOMNet and

beta World Mirrors: CoolStreaming, ... CoolStreaming also has a technical meaning:

www.coolstreaming.us/ - 76k - 20 Nov 2006 - Cooperative overlay. Streaming. ...
- www.cs.sfu.cal~jcliu/Papers/CoolStreaming.pdf -

CoolStreaming - Wikipedia, the free encyclopedia  CoolStreaming - free streaming p2p Internet TV

The technology behind CoolStreaming is similar to that of CoolStreaming is a network for live media streaming, or you can
Bittorrent. ... CoolStreaming creates a local stream on localhost call it a free P2P ... Currently CoolStreaming is only offering
and that stream is then read by ... Chinese and a few Italian TV ...

Alan Mislove



Why are PeerSpective-only URLs clicked on!?

* Serendipity: finding interesting and unexpected content
* Integral to web search experience
* News sites are current examples of serendipitous sites

* Example: ‘Munich’ leads to co-worker’s homepage
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Results summary

PeerSpective explored potential of integrating Web and social
network search

Found that PeerSpective aided web search

* Provided additional coverage for viewed sites
* Improved ranking of results
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Opportunities and challenges

* Privacy
* Users disclose someone in their group has viewed a URL
* Subject to k-anonymity

* |In PeerSpective, currently
* No HTTPS indexed
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Opportunities and challenges

* Clustering

* Users often members of multiple
social groups

* Necessary to route query to
most useful users!?




Conclusion

* Content sharing mechanisms in Web and social nets differ widely

* Social nets are naturally better suited for certain content




Questions?
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What results do users click on?

PeerSpective result?
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What results do users click on?

PeerSpective result?




