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ABSTRACT

I'n contrast with most internet topol ogy measurement research,
our concern here is not to obtain amap as complete and pre-
cise as possible of the wholeinternet. Instead, we claim that
each machine’s view of this topology, which we call ego-
centered view, is an object worth of study in itself. We
design and implement an ego-centered measurement tool,
and perform radar-like measurements consisting of series of
such views of the internet topology. We conduct long-term
(several weeks) and high-speed (one round every few min-
utes) measurements of thiskind from more than one hundred
monitors, and we provide the obtained data. We also show
that these data may be used to detect events in the dynam-
ics of internet topology, at a time scale much smaller than
before.

1. CONTEXT.

Since the seminal paper of Faloutsos et al [5], con-
structing maps of the internet using traceroute-like
measurements received much attention. Such measure-
ments are however partial and they may contain sig-
nificant bias [6, 3]. As a consequence, much effort is
nowadays devoted to the collection of more accurate
data [8, 2], but this task is challenging.

In order to avoid these issues and obtain some insight
on internet topology dynamics, we take here a radically
different approach: we focus on what a given machine
sees of the topology around itself, which we call an ego-
centered view. These ego-centered measurements may
be performed very efficiently (typically in minutes, and
inducing low network load); it is therefore possible to
repeat them in periodic rounds, and obtain in this way
information on the dynamics of the topology, at a time-
scale significantly higher than previous approaches.

Taking advantage of these strengths, we conduct mas-
sive radar-like measurements of the internet. We pro-
vide both the measurement tool and the collected data,
and show that they reveal interesting features of the
observed topology.

2. MEASUREMENT FRAMEWORK.

One may use traceroute directly to collect ego-centered

views by probing a set of destinations. This approach
however has serious drawbacks. First, as detailed in
[4], the measurement load is highly unbalanced between
nodes and there is much redundancy in the obtained
data (intuitively, one probes links close to the monitor
much more than others). Even worse, this implies that
the obtained information is not homogeneous, and thus
much more difficult to analyse rigorously (for instance,
the dynamics may seem higher close to the monitor).
Finally, though the measurement would intuitively pro-
duce a routing tree, the obtained view actually differs
significantly from a tree. Again, this makes the analysis
(visualisation of the data, for instance) more intricate.
One may avoid the issues described above by perform-
ing tree-like measurements in a backward way: given a
set of destinations to probe, one first discovers the last
link on the path to each of them, then the previous link
on each of these paths, and so on; when two (or more)
paths reach the same node then the probing towards all
corresponding destinations, except one, stops .
However, naive such measurements encounter serious
problems because of routing changes and other events.
A solution is provided by the tracetree algorithm be-
low: the tree nodes are no longer 1P addresses, but pairs
composed of an 1P address (or a star if a timeout oc-
curred) and the TTL at which it was observed. This is
sufficient to ensure that the obtained view is a tree.
From such trees with (IP,TTL) nodes, one obtains a
tree on 1P addresses by applying the following filter: first
merge all nodes of the tree which correspond to a same
1p; remove loops (links from an 1P to itself); iteratively
remove the stars with no successor; merge all the stars
which are successor of a same node into a unique star;
construct a BFS tree of the obtained graph which leads
to a tree on IP addresses; iteratively remove the leaves
which are not the last nodes encountered when probing
any destination.
The key point is that the obtained tree is a possible
IP routing tree from the monitor to the destinations

1Such measurements require the distance towards each des-
tination, which is not trivial;



(similar to a broadcast tree). It contains almost as much
information as the original tracetree output and has
the advantage of being much more simple to analyse.

With the tracetree tool and its filtered version, we
have the ground material to conduct radar measure-
ments: given a monitor and a set of destinations, it suf-
fices to run periodic ego-centered measurements. The
measurement frequency must be high enough to cap-
ture interesting dynamics, but low enough to keep the
network load reasonable.

3. MEASUREMENT AND DATA.

We use a wide set of more than one hundred moni-
tors scattered around the world, provided by PlanetLab
[7] and other structures (small companies and individ-
ual DSL links) [1]. In order to be as general as possi-
ble, and to simplify the destination setup, we use desti-
nations chosen by sampling random valid 1P addresses
and keeping those answering to ping at the time of the
list construction. Other selection procedures would of
course make sense. In our context, we will see that the
choice we have just described is sufficient.

The parameters consist of a set of 3000 destinations
for each monitor, a maximal TTL of 30, a 2 seconds
timeout and a 10 minutes delay between rounds. All our
measurements were conducted with variations of these
parameters; wherever it is not explicitly specified, the
parameters were the base ones. We ran measurements
continuously during several weeks, with some interrup-
tions due to monitors and/or local network shutdowns.

The obtained data is available at [1].

4. TOWARDSEVENT DETECTION.

One key interest of our measurements is that they
make it possible to observe the dynamics of internet
topology from an ego-centered perspective, at a time
scale significantly smaller than before. In particular,
detecting events in this dynamics, i.e. major changes
in the topology, is very appealing from a security and
modeling point of view.

5. CONCLUSION AND PERSPECTIVES.

We propose, implement, and illustrate a new mea-
surement approach which makes it possible to study the
dynamics of 1P-level internet topology at a time scale of
a few minutes. We provide a rich dataset consisting in
radar-like measurements from more than one hundred
monitors towards thousands of destinations, conducted
for several weeks in continuous.

The most important direction for further research is
of course the analysis of the collected data. Among
them, event detection is particularily appealing but it
raises difficult fundamental questions: what dynamics
should be considered as normal, as opposed to events?

which observation time scales are the most relevant?
which (graph) properties should we observe? how to
interpret detected events from a network perspective?
how to visualise the dynamics and capture it into rele-
vant models 7 etc. One may also conduct new kinds of
measurements based on the same approach, like mea-
surements targetting a specific network area (either by
limiting the maximal TTL to a very small value, or
by choosing destinations in this area), and/or combine
radar-like measurements from several sources to gain
deeper insight.
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