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Abstract of Bachelor’s Thesis - Academic Year 2012

High Precision Performance

Measurement of Network Device

As computer networks have covered most countries and population globally, users ex-
change data with various computers around the world, through numerous network devices
managed by internet service providers.

Internet users started to exchange multimedia data, such as online gaming, voice mes-
saging application, video streaming, remote control tool, and so on.

However these application fields are very sensitive to network latency and high latency
will cause these services to be deserted by the services” users. Furthermore, with recent
developments with virtual machine and virtual network came a rapid growth of cloud
computing services, where the latency that occurs in its service providers’ networks are
critical to the evaluation of the services.

In order to ensure that the value of the data exchanged by users and service providers,
is not degraded by network latency, there arises a need to measure the internal latency
caused by network devices, such as router and switches. This thesis shows measured
internal latency of various network devices, measured with several types of data, and
clarifies their behavior according to the types of data used. The types of protocols which
are measured are Ethernet IPv4, and measurements with series of data length at smallest
Inter Frame Gap(IFG) were performed.

Based on the evaluation of the measurement data in this research, it was concluded that
FPGA device is a very good tool for use in measurement of network devices’ performance,
and several tendency and characteristics of network devices were discovered. Performance
of some network devices were measured with the FPGA implementation of measurement
tool and some tendency and characteristics of network devices are discovered. The ten-
dency and characteristics are that, home-use network devices performs better than some
corporate-use networking devices in Ethernet switching, performance of network devices
differs due to choice of ports used for connection and data transmission, and difference in
buffering mechanism causes unique pattern in change of latency values of corresponding
network devices and affects performance drastically.

Keywords :
1. Network Measurement, 2.Network Hardware, 3.Internal Delay, 4.Network Delay

Keio University, Faculty of Policy Management

Takuya Shibuta
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