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ABSTRACT 
The peer-to-peer (P2P) computing paradigm has been very successful in the proliferation of global 
applications like file sharing in Internet-wide communities (e.g., Gnutella, BitTorrent) or IP telephony (e.g., 
Skype). P2P systems should be completely decentralized and should work without any centralized 
components that could become bottlenecks in terms of performance, availability, or vulnerability to attacks. 
They should be scalable without any limitations, by being able to grow from a few nodes to many millions 
of computers. They emphasize the autonomy of the underlying computers and should tolerate frequent node 
failures, high dynamics in terms of rapidly changing data and load characteristics, and high churn by 
allowing nodes to join and leave the network without prior notice. They should even be robust to 
misbehaving peers which may span egoistic, cheating, and malicious peers. None of these salient properties 
should require any global planning, administration, or control. So P2P systems should be completely self-
organizing. In addition, P2P systems should have a software architecture that is much simpler than that of 
big monolithic systems, to enable scalability and self-organization. 
 
Despite the impressive success of P2P file-sharing applications, the question is still valid and, in my 
opinion, widely open whether the outlined P2P utopia will become practically viable also for more 
advanced forms of global data management and information search with more sophisticated functionality. 
This talk discusses this question, aiming to identify design principles and building blocks towards the P2P 
dream of simple, scalable, and self-organizing data management on an Internet scale. Advanced 
applications that drive the discussion include Google-style Web search implemented in a P2P manner, 
decentralized Web archiving with time-travel query support, and P2P publish-subscribe functionality for 
scholarly information (e.g., publications, projects, conference sites and reports, etc.) and similar social 
communities. 
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ABSTRACT 
Imagine that you and your friends want to share information in a database because you want concurrency 
control, recovery, and query processing, but you don't trust the database administrator. You want to protect 
data from being observed (privacy). You want to make unauthorized modifications evident (a form safety). 
You want to force the server to deliver a consistent picture to all honest users or be discovered (a form of 
liveness). Encryption and signatures make the first two possible. Liveness is another matter since the 
database administrator could "fork" the database into several copies, keeping some of your friends ignorant 
of your latest updates and you ignorant of theirs. In joint work with David Mazieres and some great 
students, we have worked out how to achieve these properties for file systems.  This talk presents a design 
for database systems that integrates these goals with query processing, concurrency control, and recovery. 
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ABSTRACT 

Data gathered from (wireless) sensor networks and those delivered or streamed today via the internet reflect 
rapid and unpredictable changes in the world around us.  Clearly, the Quality of Service needs for such 
delivery are much more stringent than for static data. This talk will examine the nature of dynamics of 
distributed data, study the suitability of the current infrastructure for disseminating time varying 
information, and discuss fresh approaches to maintain the temporal coherency of dynamic data and of 
queries over such data.  We argue that executing user queries over dynamic data calls for the careful design 
of techniques for change dissemination, dynamic and cooperative caching, in-network filtering and 
aggregated query processing. We show how exploiting the characteristics of data and the correctness 
requirements associated with query results leads to effective and efficient solutions that improve scalability 
and reduce overheads. 
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