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1. Optical/Electrical Hybrid Switch Network 2. ONOS-based Control Plane Architecture
® An optical and electrical hybrid switch network is a ® We have designed a control plane architecture for O/E
fascinating approach to expand network bandwidth and hybrid switch network based on Open Network Operating
reduce power consumption in data center networks [1]. System (ONOS).
® The power consumption of an optical switch is ® As the southbound API, OpenFlow and EtherCAT are used
constant regardless of the signal bitrate. However, for controlling electrical
the switching time is longer. sw!tcﬂes and opt;_c:alI [ Server ] Nt b AP
® The switching time of our optical switch (under SWILChEs, TespeCtVely. === T ap T
development) is less that 100 ps. ® EtherCAT (a real-time | Network Controller (ONOS)
® Goal: scale up to more than 1000 racks and fast control industrial Ethernet | Mbdoptealeedtieal ()
of optical switches within 100 ps. standard) is a key cnercat || opentiow | [
— Oical technology in creating  \_\ —J N ./
such a large-scaleand _______ /| _________\_____.: Southbound API
Elephant flow time-constraint control EtherCAT OpenFlow
/ plane network OQ:I)C:[:CS:VSW }tical = Electri(:allzsl/:\(:”l(%;cal SW
' ONOS-based Control Plane

4. Future Work for Further Scaling

3. Preliminary Evaluation for EtherCAT

® We successfully Control Server f L RX| NIC ® By implementing multiple (e.g.,
demOnStrated the feaSIbIIIty Ethelr%AT rEte:]stg’rA\T R \t/'\: NIC TX SW 1 TX 2 16) maSterS IN a S|ng|e FPGA
of EtherCAT in a proof of st Lirary SOME) | |-t . chip, we expect to support 1000
concept experiment. == SW2 “rx| ic slaves while meeting time

® 144 ps switching time was moMbpsI 3305 powarswoy N TX| 3 constraint of 100 ps.

Ievel convertor /
observed as shown below,  EtherCAT siave —= [ ONOS ]
. . EVB-LAN9252-DIGIO Wavelength SW| wwaverongts Sl
which is expected to be o W R |
reduced by changing the o Optical SW conroller B .
- FPGA avelength SW| \yavelength SW

software-based master
implementation to
hardware-based one.
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A sample timing chart of EtherCAT

processing
(D t = 0 ys: the master accepts the request,

(2 t = 52 ps: the master starts to write a bit into EtherCAT 838 us
shared memory, 3 t = 61 ys: the write request is EtherCAT G 80 70 us
, Dispiay | , completed, @ t =71 us: a PDO cycle begins, and
@ @@@ @ (® t = 144 ps: optical switch is configured. Acknowledgement
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