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Abstract  With the increasing requirements of cloud services, the size and quantity of datacenters
are growing rapidly. In order to meet the needs of large-scale data exchange among servers,
datacenter network faces enormous challenges in the communication capabilities. In traditional
data center, the routing and switching equipment typically uses electronic switching technology
which is fast and flexible to switch packets between ports. But it inherently has low communication
bandwidth and limited switching capacity. In order to improve the performance of datacenter network
and reduce its energy consumption, many MEMS-based hybrid network architectures have been
proposed recently. In these architectures, a fraction of flows which is very big is placed on the

optical network while the rest flows are placed on the electronic network. With the maturity of
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Tunable Wavelength Converters (TWC) and Arrayed-Waveguide Gating Router (AWGR), the
hybrid network has the opportunity to serve dynamic and various flows. In this paper, we
propose Ace-net which is a hybrid OCS/EPS network architecture basing AWGR and TWC
optical device. We first describe current research status of the hybrid network architecture in
detail. Then we present the design and the key characteristics of Ace-net, which include traffic
demand estimation, arbitration control and traffic distribution. Also, we evaluate this structure

using our simulator and the simulation results show that the network structure has good

performance.
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But it inherently has low communication bandwidth and limited
switching capacity. In order to reduce the cost and complexity of
the industrial deployment, there is a serious oversubscription
among layers. The aggregation layer and core layer switches
become the bottleneck of network communication, which

results in the long delay of data transmission. At the same
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time, the energy consumption of the network is an important
part of the datacenters’ power consumption because of the
multi-stages O-E-O (optical-electronic-optical) conversion.
Our aim is to improve the performance of the datacenter
network and increase its flexibility.

Optical interconnects have gained attention recently as a
promising solution offering high throughput, low latency and
reduced energy consumption compared to current networks.
At present, the research on optical network focuses on two
topics. One is using the MEMS switch to construct an OCS
(Optical Circuit Switching) network. For example, a hybrid
electrical-optical network has been presented by Wang G.
et al. called c-Through. But, the circuit switch network is
inflexible, which can only provide a matching on the graph of
racks and the reconfiguration time is rather high. The other
is using the AWGR (Arrayed-Waveguide Grating Router) to
construct an OPS (Optical Packets Switching) network. For

example, Ye X et al. present the DOS architecture which

allows contention resolution in the wavelength domain. But
the DOS architecture resolves the header of each packet
and do not eliminate the O-E-O (optical-electronic-optical)
conversion.

In the paper, we propose a hybrid network architecture
using AWGR optical device, called Ace-net. We present the
design and the key characteristics of Ace-net, which include
traffic demand estimation, arbitration control and traffic
distribution. Also, we evaluate this structure using a simulator
and the simulation results show that the network structure
has good performance.
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