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Abstract: Under the present network architecture, it is disadvantageous for scalability and service performance
of server cluster to adopt hardware systems to realize load balancing of server cluster, because there are some
restriction factors in such a method, including the difficulty of acquiring load nodes status and the complexity
of redirecting traffic, etc. To solve the problem, a Load Balancing mechanism based on Software-Defined
Networking (SDNLB) is proposed. With superiorities of SDN such as centralized control and flexible traffic
scheduling, SDNLB monitors run states of servers and overall network load information by means of SNMP
protocol and OpenFlow protocol in real time, and chooses the highest weight server as target server aiming for
processing coming flows through the way of weight value calculation. On this basis, SDNLB takes full
advantage of the optimal forwarding path algorithm to carry on traffic scheduling, and achieves the goal that
raises utilization rate and processing performance of server cluster. An experiment platform is built to carry out
simulation tests for overall performance of SDNLB, and the experiment results show that under the same
network load conditions, SDNLB lowers effectively loads of server cluster, noticeably raises network throughput
and bandwidth utilization, and reduces finish time and average latency of flows, compared with other load

balancing algorithms.
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A AES IR B AR S B HEAS JE 58 RURE I T FH A B AT
AR . TSR, P 2% W )i
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B o ABE FE VIS TA] P 326 i A8 AL 1 32 42 iy 1 K
KRB TFEECONX, Bl S8 ALK B B
R FTHONY, SHBRARANB, WA ZLmTT
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R YenBEM R BT Kok f B8 A2 . B T EIX
KRB AR ) e M FH 28, e 43y 6 M 3 de /s HAKG
JE f /0 1) — SR B AR MR I e R A . BRI FLAR
IR R 2R .
SRE LI IR TR) 5 2% B2 5 00k 98 1T 5% B R BR AR 1Y)
S (B R 5 S P 2 R B A (RO (D 35 DD AE O . 25
TRECNV, BHONE, R ERE AL
DijkstraB ik RARIE . H 075 £ 8] 0 5 R B% A2 1
[N O(E+ Vig V) o TEFRHT Kok i B AT 1 i
FErb, 7 B KLIXDijkstraBid sk 47 i 25 B A2 1
THE, LAWMSESBAEKNKE, ERFMELT,
LTV, W ETF#HNO(KV(E+VigV)).
FEWE LI AR B, T B AR 1) B )
P& 2 B AT K- 1R A, GO 2 (O e (] 4
HNO(K). Bk, HIELE RS AR
O(KV(E4+VIigV)+K), BIO(KV(E+VigV)).
4 PEREITME
AT I8 I ) B S 36 6 SDNLB [ 14 68 12E 47 56
iE, #5ECMP(Equal Cost Multi-Path)%i% .
GFFHEAE-Dijkstra(Extending Dijkstra) &%)
(I REEAT 2 2 IR EL RN A0 AT

(10)

*2 RERIE

HX1 SDNLBm i K AE 5

#IN: Topology View /*MHiMZsihFhLiE*/
Link Load /*PIZ&4E M 61345 5/
Target-Server /*HAr/lR%-#8*/
Flow /Bl mR*/

With: R /RN REAEY/

1) implement logical loopless processing

2) destination=target-server

)
)

3) create a graph that meets bandwidth demand of flow
) A=[]

5) A[0]= Dijkstra(graph, source, destination)

6) B=[]

(
(
(
(4
(
(
(7) for i: 1 to K do

(8) for j: 0 to size(A[i —1])-1 do
9) spur=A[i —1].node(j)

(10) root=A[i —1].nodes(0, )

(11) for path in A do

(12) if root==path.nodes(0, j) do
(13) remove path.nodes(j, j+1)
(14) end if

(15) end for

(16) spurpath=Dijkstra(graph, spur, destination)
(17) entirepath=root+spurpath
(18) if entirepath not in B do

(19) B.add(entirepath)

(20) end if

(21) recover those removed edges

(22) end for

(23) if B.length==0 do

(24) break

(25) else do

(26) B.sort()

(27) Al]=BJ0]

(28) B.delete(B[0])

(29) end if

(30) end for

(31) if A.length==1 do

(32) R=A[0]

(33) else do

(34)

34) determine R by choosing a path from list A.Bandwidth
utilization of the path should be minimum
(35) end if

(36) return R

4.1 FEINEEE
SEI6 % A Mininet IRy uts & — AN /N SDN
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%%, Mininet 1] DAPRE I E BRI, HNE
f11OvS(Open vSwitch) i 10h 52 #e bl e 4% F5L40 L A0 55
2 L& uit AN 265 8 2% R 2t H AL . RyufE TR
PR T ) 2% AV P IS IR RSB 1 52 L ThRE . SEEG
HANR I Pod N4 FattreeZs i), 15 8%,
20N OpenFlow A #ll, 167 & AL L. H
W, 2 ENLI GRS R E N1~16, 45 NmREINE
BUE ARG 2 B2 1T, HAMENENZ HLIZ
170 WL 4 25 BE G 5 95 2 150 B 10 Mbps,
HEPRIS IE N2 ms.
4.2 THESH

ECMPHIER) T BB H 5 A pr
BREMEAEATRS, Tt oAk s Bk T s
MIBHE, EEE RS A E S A 5 A UTAD,
MR E — 2k Rk, GFFHEERIETECMPH
RO R, MM KRR, e NIZR
LRV R T T RERI A R AR, — B R DL R A
% i SRR AR RN AT 8 K« BE-Dijkstraiktd Dijk-
straf VLT TH B, B4 K BE BRAL S 18 552
AL A B AE A S A 1) P v 3 R A EE R Y A AL
5, PUERAT7 SRR EIIR . H R A5 8] — 45 i 4
T R

%t F B A NP PodHFattreedhi fh 45k, AT [
—Pod AR R A HHL L& EHUE R, R
F VT BZ A WML AT, AL A R AR —; AT
&) —Pod AN [l 1 25 A8 e AL 1= 149 4% F= ML IA] ()3 =
i e BT R B RE AL, ENLE BN
N/2; JHFAHEPodlA g, e EVLE
W 2R WML AT B AR, AN, R0 2SS bl
FIHM N FATBRAE MRS e, NIEE
PIAS EHLIE 5 22 AE1E (N/2) 226 AN R 4% . 1R 4 b
RAYHT, SR AT W LR 55 A 1k B R IR S R

AN E AT, FEEAS F 5 A1 B A A R I8
R PHURIE KR S AR s, Hrp
K s LK/ 1470 Byte, BN KR IE R
KN60 s5 T S EE B oK /N R256 Byte, R4
TR IRBONI5IK . BT 88 75 22 RS R
% 2R FNGE IR ) UBCIR S SEE R, R H ek 3
WE N s. N T FAERA R A [F) 595 1 1 g 2
T, B A E LT MbpsIisfAE K W1 Mbpst
INEN8 MbpsiEAT M4 MR, FHIEFECPUALNF
VE Rt S AR 5% 28 S BOIR LI £ Fa A, AR & L2,
X UK e 45 2 MR RE R Rl T8 B R (0.5, 0.3, 0.2)

F3IMFASHER T AFREIETHCPUFY
FIFH 2 F0 R 55 2% 1~ 38 k. B3R R s T LR
e, FEAH A B 2% R Bk T, AL T A3 R A
1%, SDNLBREW A Zth /b CPUMTFE I8, If
FRAR AR 5 8 ik, 3 S e Y AR B335 I AT 3R
SRR, HJEETE T E-Dijkstra® LR 115
BUEI 3% 25 FE IR 52 m, 2 4 Hh A7 7 2 fh ks
R R, AR BRI BT i B A2 2 AL, T
GFFEEAESHT KN ER ke, R B3k B A
W R L T SR IR AR LA T i R, RS T e
B, [FREH, ECMPEVERE T & Bk k5
W&, M€ FTH BRI AR R, A 5 R R R ST
o 70 A8 5 ) A

KI2(a) JBoR 1 134 75 ik SR g 2 6 3 2 (8] 1)
KF. BEENBENANIE KR, RNRFE TR
B R 2 K, 7E7EE N8 Mbpskt, &EFf
FIERPEI A R IR B el UEEA TR — e u
W, MEmHEERS fEEERIELRR. E2(b)
JEoR T S EACREE . ME T E
SDNLBW A B E R, HARNE R H %
BN TEFIE N6 Mbpskt, SFFELKELR

%= 3 CPUXHFIAZE(%)

R 9m 2 4 6 8 10 12 14 16
SDNLB 22.65 22.53 22.43 22.31 22.20 22.58 22.48 22.11
E-Dijkstra 23.39 23.34 23.32 23.29 23.26 23.50 23.36 23.29
GFF 23.40 23.46 23.45 23.48 23.46 23.37 23.34 23.54
ECMP 23.79 23.70 23.66 23.60 23.59 23.75 23.68 23.56

x4 BRBF[FFARH

k45245 2 4 6 8 10 12 14 16
SDNLB 0.71 0.71 0.70 0.71 0.68 0.69 0.73 0.72
E-Dijkstra 0.75 0.74 0.75 0.76 0.74 0.74 0.76 0.77
GFF 0.74 0.75 0.78 0.78 0.77 0.74 0.77 0.78
ECMP 0.86 0.86 0.87 0.89 0.87 0.87 0.85 0.87
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