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Geographic Traffic Matrix of

The graph visualizes the regional traffic
matrix of Japanese domestic user-fo-user
traffic. In this graph, step functions are used
instead of a standard matrix in order fo
emphasize the similarity among traffic
distributions of different regions.

The measured traffic is in volume (byte count)
and covers domestic residential broadband
users.

Each step function shows the percentages of
source and destination regions of the traffic
destined to and originated from the
corresponding region.
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normalized to destination

The step functions look similar for all the
regions, and the distribution is roughly
proportional to the populations of the
regions. The results show that residential
users communicate with users in other regions
regardless of the region he or she lives in.
That is, Internet communication has poor
locality, and differs from telephone
communication where users tend to talk fo
nearby neighbors.

The colored rectangular regions represent the
regional traffic volumes where both sources
and destinations belong to the same region.
The size of each rectangle is roughly
proportional to the total volume of the
regional traffic.
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Methodology

The data was collected at edge routers
accommodating residential broadband
customers from one domestic ISP using
Sampled NetFlow.

The regional traffic volumes are obtained by
mapping IP addresses toprefectures using
Cyber Area Research Inc's SURFPOINT
Geo-IP database.

The database covers residential customers of
domestic ISPs but doesnot cover domestic
leased-lines, data-centers, and international
address blocks. Thus, the data used in the
graph covers only domestic user-to-user
traffic.
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The step functions are derived from a
standard traffic matrix, a matrix from

regions to egress regions.

The distribution in the matrix is normalized fo
the sources (row) and the destinations
(column) independently, and then, a step
function iscreated to show the regional
percentages destined to and originated from
the region. The top-left graph shows an
example: how a step function for Tohoku
region is derived from normalized traffic
matrices.




