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Abstract

The mathematical description of the Internet is a new challenge facing applied modellers.  Padmanabhan and Subramanian (2001) from Microsoft Research published some experimental results supporting a differential equation generated from a time-dependent random walk model (Baker 2001). Such an equation assumes Internet traffic can flow forwards or backwards between time zones relative to the Earth’s rotation. Further, it suggests that there is a global Internet demand wave rotating every 24-hours and that there is a fundamental distance constraint on interaction. This constraint can be expressed as an inequality between the partitioning of space and time zones. These relationships are tested using ping and packet loss data from the SLAC PingER Experiments. The results confirm these characteristics of the Internet wave. Further, the local and global connectivity can be measured through a statistic developed from the standardisation of the slope of the regression line to the rotation of the Earth. This allows for the classification of the monitoring sites in the USA, Europe and Asia.  The results encourage further work on developing the Internet differential equation, such as in complex time, where transaction flows can go forwards (real) or backwards (imaginary) in time, relative to the rotation of the Earth.
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