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Abstract  Data center is the key platform to support cloud computing. The rapid development of
cloud-based services and applications has brought great challenges to data center network.
Traditional electronic interconnection network can hardly satisfy all requirements for bandwidth,
cost of devices, power consumption, and management. The optical interconnection network,
which is characterized by low power consumption, low cost and high bandwidth, is proposed to
solve this problem. Recently it has become a hot topic in the field of research. Based on the
comparison of the basic characteristics of the optical and electronic interconnection techniques,
this paper presents a survey on the research progress of the optical interconnects for cloud
computing data center. The proposed optical interconnect schemes include the optical/electronic
hybrid networks, the centralized all-optical networks, and the distributed all-optical networks.
We analyze and compare these optical interconnects in terms of the switching strategy, scalability,
technical feasibility, equipment cost, and so on. Finally, this paper proposes some future

research topics in the optical data center network for cloud computing.
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DOS PR F 256 5 52560 & B 0] S8 A7 11 5 44 25
P25 R A B ALY i 1y F2 BB A P 25 A fi e i — [
L AEF E— 252 T 3T 4208 NACK (Al Optical
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I (0] G2 A7 45 16 43 5 9 iy 44 2 BM1,BM2,BM3. BM1
iR —A 2N X 2N [ AWGR fE R #Z .0 38 506
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Gy X F 7 B Y e A mT LA UR YT A B AT R
IR A AWGR ZEH4 K 26 1] G2 47, X 7E —
SRR I R AT TR0 R A 1

G HT TWC Fl AWGR (14 5% 52 46 22 44 7] LA
B R b T A A T A BT, S AR T 7™ A% JCBH 8 3¢ Ht
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/™~ microBlade(uB) , m 4~ uB & He ik — 2 #) il — >
miniBlade(mB). 7£[6]— mB W . &4~ pB fH{di [ p
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Background

Cloud computing enables a novel model for accessing a
shared pool of computing resources and enjoying the
on-demand self-services. Data center is the main platform to
host various computing resources and provides cloud-based
applications. In cloud computing data centers, the servers
need the high interaction with each other. Thus the increasing
data-intensive traffic flows pose a great challenge to the
network. Limited by the bandwidth and power consumption,
the electronic networks cannot provide a long-term solution
for cloud computing. The optical interconnections, which

potentially sustain the increased bandwidth with low latency

and reduced power consumption, have attracted great
attention. A survey on optical interconnection for cloud
computing data center is presented in this paper. Moreover,
a comparison of the proposed optical schemes is conducted
and the future trends are discussed.
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