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Abstract With the rapid development of Internet technology and the explosive growth of data, the
storage system designed by tightly coupled hardware and software is limiting the development of
storage technology severely., and unable to meet the fast changing needs in the mobile Internet and big
data era increasingly. Software defined network (SDN) as new network architecture is more suitable
for the development of the next-generation data centers. This paper proposes a new controller-based
storage area network (SAN)—CSN architecture using the idea of SDN technology. CSN decoupling
protocol control plane of FC switch from data plane deploys protocol control plane and distributed
functions in the controller. At first, we introduce the architecture of CSN and discuss the specific
design of controller for CSN in this paper. Then, the implement of communication and overall
mechanism are described in detail. After that, CSN-based on-demand bandwidth-available first routing
protocol is introduced and discussed. Finally, we verify the feasibility through the actual development
environment. As a result of several experiments, server can establish a connection with the storage
more quickly in CSN, and furthermore, CSN has better throughput and faster convergence, as well as
more reliability and scalability. In addition, stress testing is conducted in the central controller for

CPU, memory and bandwidth.

Key words FC protocol; storage area network (SAN); SAN architecture; software defined storage
network (SDSN); controller
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Fig. 1 The architecture of FC-SAN.
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Fig. 7 Interactive process between FC switch and controller.
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Table 7 EPort UP Request Packet
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Field Packet Size
Type 1
Command 1
Length 2
Session 1D 4
Switch Name 1 8
Port Index 4
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Port Index 4
Parameters N

Table 8 EPort UP Request ACK Packet
£ 8 EPort BEhiERMNERX B

Field Packet Size

Type
Command
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Session 1D
Switch Name
Port Index
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Table 10 Keep-alive Packet of COBF
% 10 COBF T HIR & 3 B
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Switch Name
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Interface Numbers
Port Index
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D N R CREe

Port Index 4
Surplus Bandwidth 4

H MR 55 s RILAT i T g 2% S A 194 o b ) Bk 2 B
FA 5 fie /IMEL A A O B 2 09 s ey L O 1] FC 2 AL
TR R R

4 SRIGFNMK

4.1 WIFRE

CSN ZEty iy 38 UE A S5 AL 45 T 4 3 FPGA JF &
M4 & PCHL.1 & FFC.1 GRS #EM 1 & 1765
F AT U 1T B 56 UE PR L H P 58 UE RS b i
PR BT a3 11 fis. FPGA &5 PC HL
i PCI-E 47 i 4z, Se 9l 1 FC a2 LI BE , H
o FPGA JF & Mz 3 2 52 0 3 4 1L 14 il 11 R 850 40 %
KYJEE.PC ML B A e bl CPU I fg. [ ), PC
Ml it B B LLR MR % 3 8] FEC. FPGA #ii K |
WE Y FC 6 e S 58 45 PC ML FC AR B,
FC BB X FC ST 5 4 39 9 5185 %6 )5 il
it TCP 38 {5 B % & 4 FFC.

Storage

e C Link
= = = - Ethernet Link

pC > Froa

Fig. 11 CSN test environment.
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Table 11 List of Soft and Hardware in Test Environment
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