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The Internet has given rise to two widespread communication media: the 
World Wide Web, and electronic mail. Both are sources of fearsome complexity, 
though in quite different ways. 

Unlike other great networks of the past century - the electric power grid, 
the telephone system, or the highway and rail systems - the Web is not fun
damentally an engineered artifact; its growth has been sudden, populist, and 
anarchic. The emergence of the Web has crystallized a view of large networks 
not just as technological creations, but as complex phenomena to be studied on 
their own terms. We are discovering that the Web and related information net
works exhibit a characteristic 'geography'; they share a number of fundamental 
structural properties that presumably reflect the forces driving their growth 
and evolution [7, 19, 20, 27]. The study of these systems has led to methods for 
organizing the content of on-line document collections through analysis of their 
underlying link structures [6, 8, 16], and it has suggested research directions in 
models for large graphs [1, 3, 13, 21, 24], as well as computational perspectives 
on social network analysis [17, 30, 31]. 

E-mail has forced on us a different spectrum of problems - the personal 
complexity of managing a message stream that can reach a hundred pieces of 
mail per day, and organizing personal archives of correspondence that can easily 
grow to hundreds of megabytes in size. And at a still larger scale, e-mail has 
become the raw material for legal proceedings and historical investigation [22]. 
How can an algorithmic perspective suggest organizing principles for message 
streams of this magnitude? There has been research aimed at structuring e
mail archives by topic classification and keyword indexing [5, 9, 11, 12, 26]. A 
promising approach, complementary to these methods, is to make use of the 
tight relationship between topics and temporal dynamics- as time progresses, 
topics of interest are signaled by 'bursts of activity' in the stream. Using a 
concrete computational model for such 'bursts,' one can begin to structure the 
underlying content around them [18]. The resulting set of issues has interesting 
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connections to research in topic detection and tracking [2, 4, 28, 29], as well 
as to probabilistic models from queueing theory (14] and temporal data mining 
[10, 15, 23, 25]. 
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