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Abstract  Software Defined Networking (SDN) has been widely applied to many areas by
research and operational communities, such as Data Center Network, with the nature of
decoupling control and data planes. There are no predefined routing algorithms strictly limited to
SDN’s design strategies, which are recommended to be realized by reconstructing or
programming at the controller layer. NOX, which is the first controller designed by researchers
in Stanford University, has presented a simple shortest path routing algorithm based on OpenFlow,
i. e. NOX routing module. This module has realized the shortest path routing based on traditional
routing mechanism, while it hasn’t fully taken the advantages of SDN, such as sensing and
detecting status of the network. The NOX routing module just try to gather some static information
from all of the switchers through secure channel. To make full use of central control of SDN
and its scalability of controller, this paper have developed an evaluation system to estimate the
priority value of the nodes, links and flows in SDN, which is considered as the runtime state
information that used as the parameters in balance algorithm, which is online and adaptive heuristic,
with a module to collect real-time status information and another module to assess this status.
The experiments have proofed that these ameliorations have improved the efficiency of flow

forwarding., especially in the scenario with high burden of routing large scale of data.
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PHEE . P S0 R T s AT RS PEAG

5 VPR B 0 2 T AR AT R BOIR 2 R AT
il » B AR 18 4 B 12 Y UK R AN A IS TR ) 4 A
D AEAS B S X S 2D SRR A R DL e B
T2 B P AS T e SR FH 320 B0 s A o A 4 ) 4% o 184 A0
4 Jry WE AR, i ST 2l A T SRR H AR B A R
P, X e Hh AR e A B0 e D AR R B 9 R AT 22
W AN T o PR SRy AR B B30 i R 90 U 15 O AE 2D AR AR
JBULEL 306 S0 AR A 0 PO (EL #1827 A B 2 4 37 4 1Y)
SN LT
3.3 1 A B SE AL

A W AT 9 W Ml (Node Left Bandwidth
Evaluation, NLBE) J5 X 515 550 S A] 8 0 F 4 9
K Avail (S), FRREIER TH (S) . — A

P, (S) < TH"(S),
D) 5l %7 5
1(S) = b6(S) —wl(S).
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AT A R PR Ay <1/2 BF, ]l —E A R A9 TR A
Avail(S) = TH(S) « b(S) —wl(S). o (L P IAE & 30K 2 YT R Y R O Y AL R B AR A
AN S S TS ASURE 6(S) by 5L PR AR e 2 SR A Y A X AR R S

o XL 000 L 368 2ot A 2 WA AR RS B S AR L I B S B Y 0k FE TR AL R E AR OGo ]2 B {E

Bt wl(S), TH"(S) s Avail (S) 38 i 18 4 He 5 I AR A A R B AR B, s A A

B AR S 1) S A B OF S B AR A i IS

I X B AR B R Avail (S ME R AU Yk 34 FIIEERERE

REBEATEBE T Hawircs 38 B AT 5 CRA5HE R/
TR O0) <345 0 B R D B A e
TH pviccs) = E bX( ’

X, exlrigger

X vigger 0 il R S5 000 AR B 1 R A IR 22049 R3S TR R B
A AR B — R DU O T R AR AR 1 A R A
BN SR B s T H s IR S 225000 LR
2R O(n).
3.3.2 1 R A VP AL

NLBE 55 ¥ /& 4k T 7 S B 19 24 Hif 7K 4% Ak
L LA Ay B M T A b DR L
XF ARFETY B AT RS IR I Wl AR B A %) &
GRS B — AN 8 R 1 R AR 1B AT A Avail (S)
B EC BN A A MR R AR /N s Z J5 AR AR 2 B X
FES A5 31X Be i ] N SE bR Avail* (S HZ R T3
Awvail(S) 3 JLHEIRIR 9% . 6 AR OO 4n 2R3 58 /)
(B R A, SR Avail* (S)HIE/N T3 Avail(S),
T 8 AR G IR AR A0 23 T 2R IS AR G . LA b A 10
Hh2x1 R GRS BT EZR G I, A R b
FREE 1 FEAK.

I AT A T B A (Node Left Flux Evaluation,
NLFE) J5 3295 /i S Al I N Fluw g (S)
TAEG AL

wl g (S) :ibx, « Ax .
i=1
Uit T RE T < T A SRR YU N
i(l*/lx() * bx..
iz
AT U
Fluzp, (S)=TH(S) - /)(S)Jri:(lf}{xl) .
bx, —wlp, (S) -
=TH3(S) b(S)—FZlbx’ (1—22x ).
i=1

Hﬂ FZM‘TAWJ (&%)‘Lﬂﬁ%%ﬂ—%fﬂ%:%’i /\x, =1
WF iz IR AL ] NLBE 823k, 200 K MR Ay =1
£ O Q5 e o [ W I ) 1 5/ Sl O

A A VEAL I8 FHAE BT g T B i ) — 2 S
s B B PR AR L R T BB AME R A ) )
Tt e s AR S R Y AR R 2 Ty
R NLFE s i 3 Al T Ax R WU T R ROk
A, % SDN F5 il s 2 ) 2 180 T 7 g e 1 L W] DL A
ST T T R B AR BOHRE P SN B v T g AT g
o b AR AR PPAG BE AR 0. 2 M 2% FH el AR I
filh e -4 A B AR AR S T B A% M 4% B AR BT
JE 2B PE A S P Y RS O, AR I AT RS
B2 ZRA5 B AR BEL BN R 4 7 5 R0 1 b G AR AR
I AEAF B BRI A2 TF R Z . XA 2
T SR B OA 2 A Y. 13 AT RS E B R AR
POl e &3 flis AT E R Y R LR kg2 i —
BT R ) R BR G 2 g AR, R R T AT I AR
wh,SE T T AP SR AR RAE S B E T e AR
HEAL.
3.0 1 BRARE L PEAL

42 96 ¥F Al (Link Bandwidth Evaluation,
LBE) J5 2« AR B 5 TP HR 19 A5 Soou FIES Y A
Sue R N+ Path (S s Sae) 24 WY AT 3 P& A2 4R
PO RS R — kAR, S Pig AR b
B — e d . W) P A W] AR B O B AR AR
U SE /MBI E L B

bp = {minbsw , S, e P},
AR e P B0 TR Y B A R A, B
P, = {max/)p’ , P, € Path (S sSa.) ).

HF LR IRE R OGo).
3.4.2  BRARI B VEAL

¥EA2 7 & PE AL (Link Flux Evaluation, LFE) :
Ui X TEE8AE P, b4 50 S, BT SE 0N g — B
5 AELIAL 1R S BRAIT A Ay TR 9 s AR 0 AR 45 i
TE BB PO (S B AR Fr JF A FL AL 4
YA Fr, [6) 26, g 1 600108 % 05 B %0 A
Fr,—Fr.=AF. o, AF W HR AR 22, AF 1R
23 A5 W R AR B I BT AR AF S /N fih AR
it A A R ARG 2 E i
PR PR fih & 16 A A 10 1 &5 2R 22 51 9F A K.
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Fr, B T 32 B0 AL 8 A 3 3y fih 4 52 e A1 38 32 3|
T AR AN S 4 LYY M 32 B, L Fr, 24>
Bl SE S R
Fr, :fum‘(/\xl ’sz’ ,AX”,F;Q, Fro,
THs .THs, .+ THs ).

R T ETRUE, — el AF F3HUE AFe [0,
Fr./2], 43 B 448 Fr,.

fEA ek Ae Py AR RS, Bl E) R g R
Ax (Si ) FFA & A S5 1. AR X R 22 | A (S —
Ax (S, |<AF,S,..S,,€P,.

T X WNAFTE 22 25 AT R AR U 4% B AR A0 SR A AE
ZOMWALEEMERWA T ROES A ES
T BB X OB AT A TR A BT AT
AR Z . A 1 L A—>DL A 3 KA AR
T A BB AR 3 Ik AR TR AL
D= b | - S AT S o ol e S
LS T X 7E P B AR, ] BClE B G T R
R AH -

Ax(P;) = {maxAx(S;;)|S,; € P,

S..; & Path (S sSas) — Py}

i3 G A A T BR AR B R BE AR AT Al %

UAE T PR AR BT AR I AROR N
Fluxx(P;) = Ax(P;) « bp..
Xf T BEAR e BE AT PIRD IR

(D) # K it (LFE-MFE)

TR R R e R R T A A0 i Bk A R ek
Ui PR AR R IEFR PR AR

P, ={max Fluxx(P,), P, € Path(S.. sSas) }.

BN IZ R AE X A7 AR s AT I R R A
AR AR A T B0 G U - T AR A TR HC A AT g
A VA O L AN 23 A D R AT R T e ST e i . LB
EEIRE N OG).

(2) e fEDL i (LFE-BFE)

TALIBAT o A KA /). e VB e PR
R A A RS S BT A ZE TR T
0, 152 A2 it i A TR 2% i X Y i I B Oy

Fluxy =Y Fluxx(P) « Ax(P)).
i=1

A -
P, = {min| Fluxx(P,) — Fluxx |
P, € Path (S sSu) ).
HRIRE AR OG LA _F 3 ik U #8337
B SH P HA B A .

3.5 miEfh

1% e A% i 7 =X rb o SO Ak 35 O UR )
B R 55 s IR AN RE AR AR I 55 ) & 38 e fd , —
SE PR AN TCP 23 M4 2401 D04 3l 4 35 I i 3 b
LA 5 B AL 1 o3 A A il 5 e 7 SN 42 Ry B X
HEAT 43 A7 4 1 He #5255 o i SDN i £ v 45 il Jr X RE 5
P R B B AR e R AR R R AT A
T AN 451 55 B S M BE R0 i e 7 g R R P L
1142 Jrp 0 O HEAT P L T LA BE I R A R
Uy S =N SN D1 o 0 71 A L VA D E £
HEAR TR X S P (B PR AT 4 A U U

[ A2 32 B9 23 A R HE DR /N5 W) RO J3E 3 4
TR 2R G0 T BRI SE I R L Dy A T A Ay
BB AT A SR HO L2 3 Z e 41 i) I i AT PEA .

M SR IB AT T B EUS  1E  E T EEX
R AT I LA A 18] 3 0 HOR A

15 50 155 0 % B B¢ 5 3K % (No aware Politics) : 5%
J B Y 7 25 0 A 4 LY IR R AR RS A E L 4k
SRR AR BB AT e A MR 55 T R Ak S 3 B
ZE (R 30 0t 100%0). 52 e HL3% 28 )5 4 ik &
SRR AR P PRI T R E L R T R 2
F18) D 40 32 30 A 7 . o A SR T S e AL SR 23
PRAL Y 3 FE R 5 ) s 23 AT BE FE R AL B DL B
R GG i 1 RE A AIC.

£ SDN RGEh al RUTIER 2. % T SDN 4
rhp i A e S AT SR T R R R
A5 o 1 RN o T AR 2 R R AT A R L
8 3 HoAth B A% X Fh 5 205 20 U AT Al UE AR
KM PRI AR I FOVP A5 ( HE AT 1B . AR R b B
BIEAR S IR s — P PEAUAE f 5 S (B A5 HE B R 3AL.

(] 75 PP A7 R B A2 PP A AN Tl B 2 3t DAl AN AR
AR E B AT RS S E A I B8 7 11 TR M
3.5.1 WsA7hREEAL

P A5 TR B HPE N s AT RS i S %
ZHCA AT T8 TR R R A S O H 2
FOAE 2R AR A J AN B 09 i L O R LR
TAE.

(1) 7 8 WAl

/N TE JF B (Minimum Bandwidth, Min-B)
B I B s/ ISR B R R ST SRS X(S)
b AT 98 oy, BEATHERR AR B SEA A (X
Xy X BN e KT 20 LRSS 1 Gk
BT LA BN 19T TE i o I T 46 HF B X 26 50 3. 1%
] b 2506 Ky
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A i/ ) Level Agreement Violation, SLAV) &b F s e,
== Ox. 7 Oout » ol ey - N — >
= T SDN 3 A7 B 5 1925 100 T 25 S Tl 152 1t B
Ak ik % (Infrastructure As A Service,IAAS) JZ 1Y) 58 &

m={minAby |Ab,=>0,X, € X(S)}.
&% KA Te i (Maximum Bandwidth, Max-B)
JE MR A T8 HE S . L R AR K S Y
TS L BT T 22 (E A

Ab¢ :ibxl _bout Iy

HIB
m={minAb,|Ab, >0, X, € X(S)}.

o 1T B /N lE 9 5 v G e BE A 1 B e Ak 3 2 1
235 (] A A5 25 TR B dRe /DN, PR 9 R A% H Ok fiE
% 538 Y B AR AN KR 22, LAY T SR Ay s AR AN 8
Bl S5 SR K BT T /N U B o YOS LA ORI
T 7 RE S LR A AR Al 9 T LASEAR BT 2 A L T R
2 TUAR R B Hh U 1 T 9 2B i R Eb T
FIE RS AR T8 DR A U TT RE T A S 4 LY A
SR IR AR TE e AR AR R AR OGn).

(2) Jii B PEA

T A VU B AT IR SN T A MR L (H
R B I G5 032 1R 5 IO B g A
Bt i) 2R ABAAY T DA Y O 8 AT U S VA
G by SRR by Ay 7T B8 N T 2
(Minimum Flux, Min-F) , £ K ¥ i J7 I (Maximum
Flux,Max-F). HEHREIRE N OG.
3.5.2 Vi T BDR S VRAL

TS B 32 A 4 ) e A R U T TS 2 0 R
HEATERAE B 23 A AR A — 1 B0 76 T A% b 2
PEAR ST PCIF WA P 2 1 o B AE B A 1 Rk AR B 3
fith ¢ B HR B AR (AR B PO b 2 T ROK
B 2 IR 55 I 5 LA I Y B AR B L 0 U Y A
VAN B2 AL Bl AR U0 A B BT )
Pifhdg . — 248 SDN ZRGe % n] #2852, an i Ak
TR AR B e 7% 0 R YE A B2 s — 2 8 e 3l it
Yy i h B S SE T FIRS 3l )5 $2 R AR G R RO
3.5.2. 1 il MR 55 A G ILPEAL

TRV K BT AR Ay e ik TR E HE 3
fe s He I 98 Ox R AE— € BT BRYE B Z N Y.
EZ o AT T REAE L A% i vb 1 B A s OO » 0 2 — i
ZUHF SEWOE . P A B R]fEIE AN RE , i DDOS 1K
7 A A U AN 52 SR AL 8 IR 1) 98 SR 1 DR AR SR
T T A B AR OO . A G T R ) DA B
o3 BTG Y s BEA T 3 SR 55 45 R PR (Service-

WAL, N BR ) O B e R IR 55 1) - B2 iRk
55 TP A8 B A S5 R SCHE S 36 b 1 I 9 4 1R B T
RE S A7 A TR0 e TR 2 IR AR S h 2
AT ERY. 7E SDN 47 gt g v, ] DL 2 v P [+)
SDN #47 R 291 » B Al 55 55 9% B i (Service-Level
Agreement,SLA). SDN & 4 7K 345 i /& Ik 55 . W R
SDN &4t [ &K tE SLA 100, R A — L iE 1]
wME AR P A SLAV, U Z 458 0] 5% Ho R 45 i1 7 336
P 0208 12 55 B0 PEAS 1 Se 2 HE B 0 R 55 AL
Radware® /% 5] #E OpenDaylight® #5 #i 2§ & 4t HE
RN T Defensed All 7 i, 32 % H By 2 B 3
DDOS Yty JH 7 S it 42 8 BRI 55 A= SC3
BT P 2T P A A v T A UK B A R R
B A5 P S B 1) B ) R < 3l 3 ARG ) O i A A ST A
WG R 2.

i S R T A YO A B R B ME B AR T U
X B B R B AL T A EE TR R = 5 1]
Jr LRGP R) A 5 H bR B R R R/ NEAT HE
%}. OpenDaylight I H 7 Virtual Tenant Network
P TP A XTI H TR AR R E
P R R REL P L 32 P B A o 3 S A A Y 2

HEEEAWNT B — DY 5 R
M SEIC K by (DL B n WG X Y ST

by — %;by(i).

FESE n1 U i AL 3T 2 3 o B R 5 A B AN B B2
B by (=10 —by = g+ by +v, Z TN R 2T R
GiReRIAE S KPS pe€RT vER W LIER
ARG5S Y.

X R A S 2t SLAV A B P R EAUE
Sl (X)) FFBC R FNZ I RS FE . Sl (X)) H]
TE BRI s DA LR 3 1 B AR TR RS
BT AN R T R A R G REREAIR.

SDN [H [ & 8 i th & 4E i [0 SLA G 300 i 45
il -t AT B B B30 S X B SDN & 4858/ SLA
5 0. 7R BE B, AT A SLAV 45 B B 5 B A
Sl (X)) it 8 RGAESTME Penalty (Sl (X))

@ http://www. radware. com/
@ http://www. opendaylight. org/
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S8 o] AR P A ASMR Ok 4 1 a2 U Ik A5 B R X R 7

O — BRIt AN S A R g,

TEAS SO S AR I3 1 52 30 50 5 B 220 W

3.5.2.2 WAl st pE4L (Flow Movable Evalua-
tion, FME)

AR A (D B X 42 BT,
B X oo FEUR 5 SR H 89715 505390 0 Seou B Siee s
W ARG O AR B8 TC I i R A B AR R A
FEAEER PR AEZN: (O X2 Birmm X, . 24
B BT AR 0 P Al i B AR SR G Path (Seu s S
Si.;h P BgAR b — 18 o S R Bos AT ok #E
S, EE ECE T B, RG SRR 5 A — Ak A ik
& P ORAE A X,

1R G 7 1 A SR AT AT A, B (D) Bk )
P # (2) 43| P, RGN R ENR 5. At TE
LRSI OLT &R g8 0] 22 IR 2 A5 n] LORE AR o
AUEAR B4 U 5 7% 3 oM A2, 7EBR AR P, 3 I 45 S hE
JIR AR X 55 Ui 0y AT B P VA AT G T g
MENT RBERS%.

(D SBT3 8, Path (S, » See) 1R F K
Ao i /NI AR Py S I X, s R A B 2
AT S, (PO AR (O 1F L.

XA S, €8S, (P BB A i
B£45 XS ) R X, i AR v k1 #
Bl AR PJa A AR R AR M AE S PN P,
XTI B8AR P, il EAE W AR D X R U Y
HEBHN Sw=P,—P, NP, EAEm &P M X,
/}IKL%:?IEE/‘J%‘@%%% S.awa=P.—P; ﬂPu-

Wi B A Mov (X)) & XN Mov (X,) =
Cost(S,a) +Cost(Se) s 1F SDN RS, 4577 2 JH %
T A AT A A= 0], 5 A& RO AR DA R A
RGBT IR EA & AR P B B SO
FEAHSE. P PPN AUE € L My =Mov(X,) — 7+
Sl (X)) Horp St (X)) Ry A SEH.

HRAE LA 143 A W AT DUFE S 157 19 a8 S,y bR 2K
AT A RS X (So) A X B A I AT i 0 A AUE
HEF . i AU BN AT R . B AR X
e S L B S

M(X) = DbxAx » X = (Xo s X0.

Ho & M(XD) =bxAx.

M ZEEBRT AL E, RE RN
B UOR RN AE T Z AL B R RE WA S IKE
e e RS s XA B B Mk 5 i A% S 1 O

M B SO s ML R A B Bk
DUSu (X)) + S (XD ] < M™.

A R A I B R 2R U AN B AN
2 BCE R B AR EOR T M BRI R A
RE 22 I B 0 I 55 LA SR OGe®) s [l B
H TSR I 4. 1A P g g AT A K g T 2L RATA
i 2 BEUCHR 4 JRy TR AR, Rt A 5 i e R B ke
PeJE WM HEAT T R 2R T B O G i
T M5B R G AMIE 55 o fif ¢, HfgdE
250 HU(E . R GO T LA Sl M PP Al B A R S,

4 RFRERREBITRE

SDN 0] L) 5 AS 5] $p 3ok 52 8, ff i Open-
Flow It £ 7€ F R % 45 il Ui 1t 8 33 22 #e L 05 =X, O 58
T O 2% A% 326 0 I 2% 1 A 3 L B P B B AN I
FEIT. BERS L P il g — S A O DA 4% 3 mT
M 9e B0 AR B B 2E. OpenFlow A5 47 Ji& 4 Al %
A VESE S L AR ES ATUR R O AR P R R SRR S
Ty wT LU — A~ 5 B i s A543 Bl 1 25 A0 X 22
4. ONF BUfE AT L 11 350 B 41 P 2 4 1 )
5 H H A e 3 R (] B 1) 35 H 41, OpenFlow
P13 AR & T 4 R L F A 3k R 2 Rl R
Tk, WA, HETS2E SDN 4k i 4 11 (North Bound
Interface  NBD W7 ik B C S M 20 24, &
SRABF— P I L ARAR A A H 2 500 4 2 0 s AR
PR TR L L 28 IR 55 B AL Y L R e 2R A 0 g T
K N VA R AR A 42 1 ok S2 8 A & 19 SDN i
PS4 J7 28 TR A SCHR LR 1 2% S B, T BB 3 43
RE f% 38 o foff 1] — S 42 ) 5% $2 4L 1 APT S 3 (H R R
PRAE P A 420 2% APT REAS 58 4 52 B A7 B k. 76 R
e A APT SCEL SO0 5 22 40 5 il 7 455 e Py [ 4
il #% R 48 TAE.

4.1 RGIEZHE

TR AR A N IR S A R A8 R e ot
g App S AR AE B i B P4k A7 H g
S AE R I IR B TR A AR B AE T
Fod e b A RS E B HAE B P B s 20 1
AU B 2 308 5 i 0 28 DR A5 B30 i B 20 i — B )
DA 11 113 50 50 1530 Sk PRI A 3 0 R d g s
J5 T 5 5 T A5 30 S iy e 20 B A {E. Framework
rh R B E Rl AT A R R IR TE A A R PR R
LGS B SLAV B BRI A, 1A 8 A B 67 2 26 LA
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PR JG Bt E AT H6 % . DL Path BEHR b 41, 52 e Py 3R 4
AN 3.

PathAPP PathAPPDataBase
Path Info
Deployer
Path Priority (SIS
Counter
Path Weight -
Counter

Path Info
Collector

Path Priority

Path Table

Manager Path

DataBase
Manager

Path Weight

Table

Path Info

o Table

NetWork Control Plane

Pl 3 R B LA g AR B )

HRPN TR -

(D) {7 B U R

WA AR B A G B AT RS W A B
HERAEDL R B TR E B S WERF B T
BLORG A RAE B 2 BN B, F 4 O 14 31 6t 2o
K. AELPRIZ T 2 P 0] R G B R 2 — )
8 Fo . 88 J5 MR 4l 52 bz 47 15 0 B B st A 8L TR 2 ik
SR A B s G PR ORISR B ok TS #E , HLAR(E
16 5. 1.3 ThikE.

(2) BUE A

A 3 EE R B Y S N R AR
A2 20 15 B AR I T 5 AH S AUE.

(3 RSB T

AR HORE BUE AR 38 P 0 S 0L AT A
B Ve L, T 0 45 SR AR G i U R AR 3k B aE
TR,

Hov, o TR 4 A B R AR A i 4
TF1] 5 B — 5 R 25 IR M B AT BB P A
B B BEAS 1 BOX S R . X AR RE S AR R Z AT E
G FEAE B L B U (EDRS 00 5. A 0 Bl T
LG P2 T L AT S s RS R SR
SIS BT DA B I A = s 4 8 i TR i AT
DL BB ST G B 22— A s B gl Wi
(B 28 SR 3% 2 A, M) RE 0] 005 3% SE =R, 40 B 3 2E SR IR
(HE SEM TG D) - WIEAS 90 5 2 0 e, R 5 i S AH 6 f
SR FOR A RO 2 S 33 A B AT DUAR 3l % 5| 1 2
TIPSl (XD MH.
4.2 T1ERTE

JIT A S AR S ok 25 1R 3K 2, Hod £ i 4R A
DR T3 AR 2 2 B2 0 7 55 3 o — AR i . Uk
SR RGBS 5 R R B I R E R
T HE AT A T, 15— S A(E A O 1 S 1Y

HOHE 4R . R A T AR AR = Ak PR R R R X S 4
Yo e EAT A B F IR A5 45 R S TR S

FE LI BE PP i AR SCORTE I AR F

(1) 7 pi b %€

W R SDN RGA S fil & FHAF, a5 1y
SR FE A A B R B BRI T | R B E TR I A
PO AL A5 B0 AN (L AR 40 3 A e B — A i
ZA W IEAT 53 T

(2) 7 g AR

R o B 5 A RN TR A 2 T R 3
B A5CRE AT DA 4K B2 T AR, 1% 90 44 by A s 45 B ke T
LT, I oy R AR B b B b By X ] Y b .

(3) i

2T 5 A B AT B G i R R O R Tk
B %A - o I AR T 1 1 A B O IR S B
BB 1 (L 4 o T B A 0 A 3 B AR 1

5 ZWMERTEMG

RS A e 38 3 A [ 3 (503 A H AR R 500
{EL TS SR AR X SR (E TR B R b R R Sz
T 18 DU Al i e PN S 3L PR B IR I 5 SDN R 48
BRAE L AT HUAR.
5.1 % %
5.1.1 FENF

H T A PR AR SCRE PR IO 47519 Mininet®
AT Mininet 52 K 73 BT HLF AT 52 00 % 4552
S LR #3847 BR 2. (2 Mininet ¥ 14 28 76 45
il S A DL AFAE LT WP O (1) L —S2 il
ANBE RIS 4 A 3 e 22 DRl A (2) [/ — S i 5
Sz AR HLA RE SR E A R A9 F i 4 TP (3) 245
1l i 22 1) 52 E A AR B DRI L SRk R A S R A
HAER F s 1776 . — il 4 b LR A5 R A REAR
Uf JE BUSE AR ME A 73 A 35 il 4% 3R 58 1k RE AL %4
JRAE R FEAE SRR 05 X R R is AT IR S —E T
FAIVE L BE AT S0k G 41 2E L 7 FABLE ) 4% PR BT P RE
PR BRI 5. 2 79 P SR 45 SR RE A5 DL 17 .
5.1.2 M E

S2g vk #E POX® MRl 48 R0, kT
POX 1 Python A 52 3L AT DU ™ 31 A 42 ) 5%
VB fa i & B LR P 3R B0 Ubuntuld. 04 5 i

@ http://www. mininet. org
@ http://www. noxrepo. org
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64 A, 8 4 25 5% o DELL R710, H+ CPU k
W Xeon E5620,2. 4 GHz; NfF 16 GB, i #% 600 GB.

Mininet 52 AL 3% 5 bR Sy 41 b 45 44 152 40 51
B 0 I e TE A% E R A0 A S5 A DL T LR A
PODCHD) BLAT & A M47 5 S8 44, 44> POD 1 JZ
k/2 SEHHLE 4 k/2 A~ Host, & 4> POD 3t 0] i
R /4 254> Host, Horp Ay 45 g S8 e bl &2 A, ol 52
L Co/2)2 A L e A 1A, — Mg o — 4
cluster 1 Host ZrH7E 1000 DL b, o] LHL £=16 3k
B4l 1024 4~ Host &5, LB 5 S 38441 256 4>,
Fl 34 HL 64 4.

HX AR SE PRS2 g A 320 AL E Gk 2K
R 55 5 P A PR 1 B 5 TG 1k PR AT A DL A 1 A% L
A T 52 BRSO oG I g F AN e O T A
HALBLAS | FEAS TG EA NS5 4. A SO S IR TR
Mininet ¥4 5415 5L 2 L5 BER 4548 8 4~ POD
BSOS SO Bl R A, 521 POD £ 8 438
L A i R A B %E H2 Host DB AL11,20]
(B AL 53 A o X F 45 F AT AL 3 700 24> Host ¥ 0L,
BARGAERA 64 A1 S HAL L 8 A b 3
B I s S e LA 96 O 100 MB, Hp L 32 2 AL AT 98
1 GB. B4R 5 B 78 K AF 2 58y Ubuntu 14. 04 Iz
%% 64 SLRRAS . Mininet BA N 2. 1. 0. B {4 3R 55 K
DELL R710, H A CPU iy ® Xeon E5620, 2. 4 GHz;
WA 32 GB, WU #% 600 GB.

N T AR R R 55 BT RERL N 2 52
FALTT KR HE T 5 B B o0 0 F M O T A B AR
RE » 92 30 A BT TE 3 4 HLAL a7 98 D 10 GB AN
100 GB Y7 5t. Jd i [8] Fe 491 5 11 4% i it i /N IR AN
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Background

Over the past few years, Software Defined Networking
(SDN) has been a key research field of next generation
network, for its unlimited potential for revolutionizing the
networking by enabling programmability, easier management.
SDN possesses a fully novel architecture where control and
data plane functionalities are separated and simply designed
switches in high-speed data plane forward traffic based on
rules installed by control plane program. This separation of
concerns leads to a promising combination of the programma-
bility and fine-grained management of network with relatively
simple switch design.

Load balancing and route optimizing are hot issues in
traffic management with the rapid growth of network
traffics. The load balancing aims at distributing traffic evenly
among multiple paths, in order to transmit all of the flows in a
network using less time, while the purpose of route optimizing
is to choose the best routes for a particular flow so as to
process the flow with less time. The programmability and

complete visibility of SDN control plane enable us to deploy

next-generation Internet, high performance router, P2P and

overlay network, Internet of Things.

sophisticated management policies in network. By default,
there are not any predefined routing algorithms strictly limited
to SDN”’ s design strategies, which are recommended to be
realized by reconstructing or programming in the control
layer. NOX, the first controller designed by researchers in
Stanford University, presents a simple shortest path routing
algorithm based on OpenFlow, i. e. NOX routing module.
But it hasn’t fully taken the advantages of SDN. such as
sensing and detecting status of the network.

To make full use of central control of SDN and its
scalability of controller, we try to design an evaluation system
to estimate the status of the network, including load of nodes,
load of links, and scale of flows. For the best balancing of load
in the network according the dynamic fluctuation of the flows,
we presents adaptive heuristic online algorithms, with a module
to collect real-time status information and another module to
assess this status. With sophisticated design. the online
algorithms are deployed as an application across the control

plane, greatly improving the efficiency of flow forwarding.



