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Abstract—We propose a demo of DANTE, an unstructured periodically run a certain algorithm (the same for all of them)
peer-to-peer network with self-adapting capabilities. DANTE is  that dictates how they must change their connections. This
able to adapt its topology to the traffic on the network. The o14qriihm uses local knowledge. Then, neither a central system

adaptation mechanism drives the system to an optimal topology . . .
when the network is under very high or very low load conditions. nor global knowledge is needed, making DANTE suitable to

We have developed both a simulator of DANTE and a graphical be implemented in real world peer-to-peer networks.
application that allows to see the network topology evolution. The ~ DANTE is not the first system that combines random walks
goal of this demo is to introduce the fundamentals of DANTE, and dynamic topologies, there are previous proposals like
and use our software to show it at work. Gia [3] or the work of Lv.et al [4]. Nonetheless, DANTE

|. INTRODUCTION is the first system that uses Guiraeresults about optimal

Peer-to-peer (P2P) systems have obtained great popula ologies, and sqlves _aII the problems _to apply them t_o
ﬁ systems. Besides, it uses a overall simpler reconnection

during the last few years. The basic idea of P2P systems is t ! i )

all peers are, at the same time, clients and servers, that is, t hanism than those described in [3] and [4].
offer resources to other nodes and use resources from other || pynamic ADAPTABLE NETWORK OVERLAYS
nodes. P2P systems represent a new and powerful paradigrn
that differs from the traditional client-server architecture where
each participant has a specific role. This paradigm has brou
the necessity for novel solutions to deal with some of its lim . ' . .
tations. More specifically, the research community has devo del this begins by assuming that nodes know their wn

many efforts to develop new and efficient techniques for ] ;ources_plus the ones held by their immediate nelghpqrs. In
this case, if some peer becomes a central node (all participants

location of resources. Traditional location solutions, like usin ted to it) it will K Il th tin th
a centralized directory (Napster) or flooding (Gnutella), ha e connected to if) It wiit know afl the resources present in the
hole system and will be able to correctly answer all queries.

shown serious drawbacks: vulnerability, lack of scalability, etc. X
star-like topology a few nodes become central and all

Trying to solve those problems, researchers have propo des in th ) ted onlv to th H I
new searching mechanisms, like random walks or structurdg?es In the system are connected only fo them. Hence, a

networks searches are solved with at most one hop.

our syétem DANTE is an unstructured system that Com_With this argument we understand that, in a non congested
bines resource searching by random walks with a self-adaptﬁ\ nario, the_ optimal t°p°"?g}’ is a highly polgnz_ed s.tar-.hke
topology mechanism. Networks where nodes change tha ucture, as is stated by Guinadd]. However, this situation is
connections, and hence the overlay topology, to adapt Ttgfficient if congestion considerations become relevant, since
changes on network conditions (such as traffic load) are s%i central node_: may become_ oyerloaded. This IS supported
to have aDynamic Adaptable Network Topolagy DANTE, y the results in [7], where it is shown that high-degree

the goal is to make the network topology to evolve betweé]?des (those having most connections) support most of the

a star-like and a random-like one as the load on the netwowared load. Gmmar;hows Fhat the _opt|mal network topology
a homogeneous-isotropic one in the presence of severe

varies. Previous results [1] show that these are the optinﬁ%l

configurations for very low and very high loads. congestlon.. ) )
DANTE implements a reconnection technique that adapts

The topology adaptation mechanism proposed here is iE{
spired on [2]. The adaptation is performed by the nodes, tH9e overlay network topology to the load on the system. The

resulting topology tends to a star-like when congestion is
1From Dynamic Adaptable Network TopologiEs. small and to a random-like when congestion is large. For

is well known that the performance of random walks
lhighly dependent on the overlay structure of the system
, [6]. The approach traditionally taken in the literature to



intermediate loads, some peers become hubs, that is, nodes Visualization component
have much more connections than the average degree on
P2P system. Hubs have a wide knowledge about the network TEvents (new node, new connection..
contents, but are not central (not all nodes are connected to

them), for this reason, they allow solving queries in few hoy
without becoming as congested as central nodes.

Network events forwarder

IIl. DANTE RECONNECTION MECHANISM DANTE logic simulator
In DANTE each node can establish connections to oth Nodes set Triggerers
nodes. We say that a connectiomativefor the establishing Network simulation library
node andforeign for the accepting node. Nodes can chang
their native connections, but not their foreign ones. Discrete events simulation library

The number of native connections of each node is fixg
Nodes periodically run geconnection mechanisthat, using a
particular algorithm, changes this connections. The algorithm
used to choose which peers each node connects to is based
on anattachment kern€ll;, which determines the probability . .

. . . 1) Get list of candidate§’.
of a particular node to be connected/rewired to nad&he . X
P 2) For each candidatein C, computell;.

proposed kernel has the form 3) Assign to each candidate= C' a probabilityp;, where
II; < k) Q) p; is computed as:

Fig. 1. Simulation software modules

wherek; denotes the number of links of nodeand II;

Di = = (4)
{Qif 1 is not congested @ 2jec Tl

v 0 otherwise 4) Choosen peers from list of candidates. Candidatés
chosen with probability;.

Disconnect presemiative connections and redirect them
to the chosen candidates.

If some node receives more queries that it can process, W%)
say that node izollapsedor congestedThe algorithm tries
to make well connected nodes more attractive, So connections
will tend to point to those peers as they know more about the candidates search

network. But if some node gets collapsed, then it stops being_I_ ) i )
attractive, and neighbors will disconnect from it quickly. o gather the set of candidates required byrgannection

The rationale behind Equations 1 and 2 is explained J€chanismDANTE uses a special message that follows a
follows. First, remark that we assume that each node knoffd'dom walk. When its TTL expires, the list of traversed peers

its resources and the resources of its one-hop neighbors. Wgent to the origin node.
note that by taking a value of; = 0 for all nodes, we obtain
a randome-like topology (intuitively, all nodes have the same
probability of being chosen for a new connection [8]); in turn, Our simulation software is implemented in Java. Its structure
if the value ofv; is strictly greater than 1, we obtain a star-likés depicted on Figure 1.
(the more connections one node has, the more likely it will The main functionality is implemented by tlBBANTE logic
be chosen by other nodes, finally building a star-like topologymulator module. It contains the nodes in the system and
[8]). Consequently, in [2] is established that the value,ofill  the triggerers that start processes such as reconnections or
be either 2 if the node is not collapsed anhdtherwise. Thus, searches for resources. It useNatwork simulation library
the network will evolve towards a random-like topology whethat provides basic network concepts such as node and link.
the nodes become collapsed, or towards a star-like topoldggth components use @iscrete events simulation library
otherwise. It is easy to realize that the value~gffor not The Network events forwardestarts the simulation, and
collapsed nodes has a strong impact on the way topololigtens for network events such as the connection of two nodes,
evolves. etc. It forwards the events to thésualization componenThis
To compute congestion, each node keeps track of the tim@mponent shows the network topology in a graphical window,
to process queries received during the last period. Lebe see Figures 2 and 3.
the processing rate of node and \; the number of queries In Figure 2 we can see an example of an execution of
processed by it during the last minute. Then we say that: DANTE, with high capacity nodes and low load on the
network. The topology has evolved to a centered topology
(starting from a random-like one). With other configurations
The algorithm implemented by thheconnection mechanismDANTE evolves differently. Greater load and nodes of less ca-
can be summarized in the following steps (assuming node heity would make the network keep a random-like topology,
n native connections): like in Figure 3.

IV. SIMULATION SOFTWARE

if \; > p; = iis congested 3
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Fig. 2. Example of simulator execution, low load Fig. 3. Example of simulator execution, high load
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VIl. DEMO REQUIREMENTS

This demo does not need any special setup. Only space for
one laptop and one monitor.



