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Abstract

In this paper, we propose a dynamic lane control scheme with a traffic predictor module and a rate controller for reconciling
with commercial optical PHY modules in energy efficient optical Ethernet systems. The commercial high speed optical Ethernet
system capable of 40/100Gbps employs 4 or 10 multiple optical transceivers over WDM or multiple optical links. Each of the
transceivers is always turned on even if the link is idle. To save energy, we propose the dynamic lane control scheme. It allows
that several links may be entirely turned off in a low traffic load and frames are handled on the remaining active links. To
preserve the byte order even if the number of active links may be changed, we propose a rate controller to be sat on the
reconciliation sublayer. The main role of the controller is to insert null byte streams into the xGMII of inactive lanes. For the
PHY module, the null input streams corresponding to inactive lanes will be disregarded on inactive PMDs. It is very handy to
implement the rate controller module with MAC in FPGA without any modification of commercial PHYs. It is very crucial to
determine the number of active links based on the fluctuated traffic load, we provide a simple traffic predictor based on both the
current transmission buffer size and the past one with different weighting factors for adapting to the traffic load fluctuation.
Using the OMNET++ simulation framework, we provide several performance results in terms of the energy consumption.

Keywords : Ethernet, Energy, Traffic, PHY, Simulator
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Table 1.
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Parameters for simulation.

EErE &

Bandwidth 10~40Gbps
Maximum Queue Size 10000
Average Length of message 1204byte
Traffic Load 0.0~1.0

Period of TxQ Polling 200us

High-threshold of Queue 3000~7000
Low-threshold of Queue 3~1000
Laser Diode On lagtime 100ms
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