
Social software for p2p systems

The case of wireless neighbourhood
communities

Panayotis Antoniadis

Université Pierre et Marie Curie, Paris

January 2009



1

B.Sc, M.Sc

University of Crete, Heraklion, Greece
– Distributed systems, networking, high-speed scheduling



2

PhD
Athens University of Economics and Business

– Economic modelling and incentive mechanisms for
resource sharing in peer-to-peer systems



3

Post-doc
University Pierre & Marie Curie, Paris, France

– On-line communities, ad-hoc networks, social incentives



4

High-level research goals

 Understand and model user behavior in p2p systems

 Design incentive mechanisms that will encourage them
– to participate

– share resources

– build trust

 Main challenge: go beyond rationality
– from economics to social psychology

– from allocation rules to social software

– from practice to modelling
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Outline
Self-organized communities

– Social p2p systems
– P2p online communities
– Wireless neighbourhood communities

Extrinsic vs. instrinsic motivations
Social software

– Mechanisms
– Motivations
– Trade-offs

The case of Wireless Neighbourhood Communities
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P2p systems are going social?

(very) slowly
– Problematic because of legal reasons
– Soulseek, Vuze

Friend-to-Friend
– GNUnet, Turtle, Retroshare, Peervasives …
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But why?
Web-based communities are very efficient

– It is doubtful that any p2p system could reach the
efficiency levels of youtube, flickr, etc.
• One could just do p2p content distribution for additional

efficiency

Some generic reasons are
– Privacy
– Censorship
– Independence

More depending on the application
– P2P is more than file sharing!
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The benefit is still not obvious
 Technical challenges

– Content distribution (long tail), information integrity (e.g., false
praise), different privacy/security issues

 Incentive issues
– Participation, resource sharing, trust
– Not all communities are the same (configurability)

 Is it really worth it?
– For many people that value privacy and independence yes!
– Complements … not supplements

• Use web-based communities as meeting places
• “Going out” vs. “staying home with friends”
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Wireless Neighborhood Community

Hybrid online
community

P2P system
Ad hoc network
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More difficult than file sharing

Need to build common interest
Participation and contribution more demanding

But also important benefits
– Cheap connectivity
– Social capital and civic engagement
– Collective action
– Bridging the virtual with the physical
– Community building!
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In the city
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In the neighborhood
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In the building
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Neighbourhood/City Wireless
Mesh networks
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Grassroots community wireless
networks

“Seattle Wireless started in 2000, and
back then it was a simple idea, with huge
technical hurdles, high costs and a hard (but
novel) sell to the public. Now the technology
exists, the hardware is cheap, and all we need
are people to realize the dream of a locally
grown network.”



Bringing it all together

Social

Application
(Resource sharing)

Network
Access
Physical

selfish
   or
altruistic?
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Human motivations and
incentive mechanisms

From economics to social
psychology
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Incentives for resource sharing

Economic approach: resource trading
– Markets
– Reciprocity

• Tokens
• Reputation

Challenging issues:
– Enforcement
– Equilibrium
– Information
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But p2p systems work!
LimeWire, eMule, Vuze, soulseek, …
Also wikipedia, slashdot, SETI@home, …
Many possible reasons

– Community spirit
– Vision
– Value/cost ratio
– Self-efficacy
– Altruism

Social incentives!
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And free riding?
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Free riding is not always a
problem

 In most successful systems the majority
of the contributions come of the small
percentage of the participants

– Wikipedia, filesharing, …
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Extrinsic vs. intrinsic motivations
 Direct benefits

– Payments, resource exchange

 Long-term benefits
– Feedback, expected reciprocity, socializing

 Self-image
– Sense of efficacy, pride, status, popularity

 Community
– Community spirit, belonging, emotional

connections, norms

 Intrinsic
– Interest, fun, inherent satisfaction
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Internet access sharing: reciprocity
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Internet access offering
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Thank you
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Incentives are not additive!
(crowding-out)
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A lot of related work in social
sciences

Psychology
Social psychology
Organizational behavior
Studies for online communities and social
software

– But still heuristics

But there is no work on how to provide such
incentives for resource sharing in p2p systems!
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Incentives for resource sharing
(summary)

 Economic mechanisms (credits, reputation)
– Border effects

– Complexity

– Heterogeneous users (both in capabilities and motivations)

– Crowding-out!

 Social incentives (altruism, self-efficacy, community spirit)
– Exploit contributions of highly-motivated users

– Compatible with the community spirit of p2p systems

– But difficult to formalize …

– … and need social context
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Cross-layer incentives

  

Decoupling of monitoring and resource control

The community layer enables the provision of social
incentives
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Research agenda

 Provide generic tools/guidelines for social software design
– Exploit a larger set of human motivations to encourage resource

sharing
– Exploit resource sharing for building community

 Formalize the notion of social incentives for resource sharing
– Measurements + experiments

 Wireless Neighbourhood communities
– Build common interest
– Community-aware wireless mesh networking
– Network-aware community design

 Interesting multi-disciplinary problems arise!
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Social software
 HCI + information management  + rules

 Profile page (self-representation)
 Information management (private vs. public info)
 Status/privileges (characterizations, moderators)
 Feedback (view count, favourites, text, history, events)
 Community (outcome, groups, forums, support)
 Socializing (private messages, friendship)
 User participation (web2.0)
 Adaptation over time
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Sucessful stories

Myspace
Facebook
Flickr
Wikipedia
Slashdot

But also many unsuccessful …
The details matter!
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Vision, promise

A free encyclopedia
Free content
Free software
“Picture the world”
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Community outcome
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Personal image (external)
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Local activity (incoming)
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Community activity
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User relationships/interactions
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Groups
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Filtering/rating
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Filtering/rating
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Trade-offs

Participation vs. addiction
Community building vs. spying (gossiping culture)
Accountability vs. privacy/anonymity
Visualization/incentives vs. overload/control
Status/privileges vs. self-efficacy

– The existence of users of high status could
discourage new comers

…
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Technology-aware social software

 User profile
– A technologically enhanced social image of the user

 Personal feedback for resource contribution
– From the system, from neighbors
– Visualization

 Information management
– Positive (rewarding) approach

 Socialization
– “My network friends”

 Sense of community
– Independence, identity, …
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Wireless Neighborhood Communities
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Wireless Neighborhood Community

Wireless
Neighborhood
Community (WNC)

Potential nodes

All nodes

WNC nodes

“Excluded”
nodes

WNC member

High Level 
Communities 

WIP Network
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Main challenges
 Application design

– Wired Internet is an important alternative
– Large time scales, but might become “boring”
– Need to build common interest!

 Trust management and incentives
– Important for bootstrapping and efficient operation!
– But not so difficult as the “general problem”

 Mesh networking
– Routing, mobility, power control, access
– Many practical problems (e.g. interference, obstacles, etc.)
– A lot of progress but not readily available …
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Cross-disciplinary work
 Social psychology

– Experiments with real users, behavioral analysis
– Technology-aware social image

 Human-computer interaction
– Social software design

 Measurements
– Study different user behavior patterns in different communities
– Build simple models to understand the trade-offs

 Urban planning
– Understanding of community and space
– Participatory urban planning
– Bridging the virtual and the physical
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