
!"#$%&'()*'"+,-.+'*/01-/2

3454'6.7.4'

#/17,89'*/01-/2':;<'=.-,8.1,8>'
#.?,@.+'(@0?1A1/',B'(@B,8C.?,@'.@2'
),CCA@4D.?,@0'*/DE@,+,F>'G#()*H



!"#"$#%

&'($)*'+%
,#%-%+%

,)%#%

.%/$-%

0123%'

.4567
8$/%21'

8$(1%

90: 6& 0; &8

IJ"KL
IJ"IJ"

MJ"
MJ"

MJ"

0%<<$($

IJ"'
MJ"'
M"'
<N

=1/123

MJ"KL
MJ"KL
MJ"

MJ"

M"

8%2%>%?% MJ"

6$#-$

@;.AB7.1C?$(#7,D1(D'1?

O#

O#

O#

O#

PN

PN
PN

PN
PN

Virtual Node Plane

Openflow Plane

DCN Plane
<)#

<)#

<)#

<)#



!"#$%'Q.D9-,@/'#/17,89'N4FA8/'GLJMMRS42$S.8DE$H

LJMMRTRMM
S%UJ'O481A.+'3@.-+/2'V741DE'

W%XX'=L'),8/'V741DE

W%TX'=L''WDD/00'V741DE

S/4@,E.C.

*,&'6,8/. #**'*/@54@

"VI6'=L''WDD/00'V741DE

6>A0>A'
*/DE'Y@4Z

P9.>.C.'
*/+/[,81

P0.9.

P0.9.'Y@4Z

6,-/

6/4E.@@.

\,9A849A

],9,0A9.

6,F.@/4

6<<('P1/

#**'P1/

V.[[,8,

*,E,9A

*,E,9A'
Y@4Z

6.0E4C.

\48,0E4C.

P9.>.C.

#.F,>.

*,&'YVW

=T'0+4D/',[/8.1/2'
'->'W^W#

\,@F'6,@F

V4@F.[,8/
*E.4+.@2

*,&'V4@F.[,8/

*,&'*E.4+.@2

*,&'\6"

E"%F7GF%2174231<12312C7H%I#J$21K7
77L=:.7J%)137:BMM7=N7H%I#J$217
77L'(C"%F75*%))')7O2%JF137PBQR7H%I#J$21

=L'Q.D9-,@/

O481A.+')E.0040'Q.D9-,@/

Y#_JJJ'P[?D.+'*8.@0[,81

P#VM_I_ISX'P%)

*,9>,'
Y@4Z̀

6>A0EA'
Y@4Z̀



5:S21CT7
U5%2%3%V7

09W!21C7
U.1C*1(F%2

3V7

42C1(21CN7
U90:V7

.=W7
U90:V7

PWO.7
U90:V7

::W.1C7
U:")C(%F'%V7

4OO:!7
U90:V7

98='/*C7
U98V7

;=,W4:E7
U90:X7W"))'%X75*'2%V7

6*%'0%(27
U6*%'F%23V7

0'2/:WO.7
U0'2/%<$(1V7

0C%(='/*C7
U90:V7

6(%2)G:5N7
U90:V7

;O:.6N7
UO"($<1V7

6O4.N7
U:)'%X7O"($<1V7

:G:.7
U:)'%V7

G%I'YIZ%D17
U90:V7

5OW.O67
U5*'2%V7

506.O67
U5*'2%V7

92'.1C7
U6*%'F%23V7

8,WO.7
U8$(1%V7

90A@G7F'21 7777K76$#-$A=$)7:2/1F1)X7[R;J<)7
8WA@G7F'217U:G44V77K7!"#"$#%AH")%2X7[R;J<)7
&8A@G7F'21 7777K76$#-$A&$2/78$2/X7[R;J<)7
&8A0;7F'2177777777777K7&$2/78$2/7\70'2/%<$(17N]T;J<)7
0;A6&7F'21777777777777K70'2/%<$(17\6*%'F%237MNNPJ<)7



:/0/.8DE'[8,5/D10'4@'!"#$%

LJMMRaRLX "3)MM

")*(N

(@1/8@.?,@.+'
),++.-,8.?,@0

#/7'"/@/8.?,@'
#/17,89'^8,5/D1

.1C?$(#7
,(I*1)C(%^$2

.1C?$(#7L'(C"%F'>%^$2 =%(/1A)I%F17O+"F%^$27
&G5

42C1/(%C137,<1(%^$27_$(7
E'D1()'C-7.1C?$(#)

Y+18.$8/.+40?D'
D,CCA@4D.?,@0

VD4/@D/')+,A2

5F$"3701(D'I17_$(7
;(1127O2D'($2+12C)

5F$"3701(D'I17_$(7
1A/$D1(2+12C

b48/+/00'
*/01-/2'

P[?D.+'
*/01-/2

L'(C"%F7.$317
G($`1IC7

P[?D.+'#/17,894@F'
*/DE@,+,F4/0

#/7'"/@/8.?,@'
b48/+/00'),CCA@4D.?,@0



,<^I%F7G%I#1C7a75'(I"'C742C1/(%C137.1C?$(#'2/7

!

!"#$%&'( !"&)'(

*%+',-'.(&"/'(

Packet sequence 

0,1%-(*"23+/(4(5"!"#3&6(

LJMMRaRLX "3)MM



LJMMRaRLX "3)MM



P1%)"('2/bP%2%/'2/7P"F^<F17.1?7;121(%^$27.1C?$(#)7$270'2/F17P%2%/1+12C7;947

"Y('B,8'(@24Z42A.+'#/7'"/@/8.?,@'#/17,89'

"Y('B,8'S.@.F4@F'bE,+/'#/17,89'

:/0,A8D/'S.@.F/C/@1'B,8''3.DE'#/7'
"/@/8.?,@'#/17,890'

bE,+/'#/17,89':/0,A8D/

:/0,A8D/'
S.@.F/C/@1'
GP[?D.+'=.>/8H'

O481A.+'#/17,89'*,[,+,F>'G(^'
=.>/8H'

^)3RO#*S <)#

<)#'
^)3RO#*S'
P[/@c,7'

[)C742C1(_%I17C$7P1%)"(17+'I($A)1I$237
+1%)"(1+12C73%C%7%237C*17%J'F'C-7C$7)*%(17'C7
%+$2/7")1()7

LJMMRaRLX "3)MM



VACC.8>

•! !"#$%'40'.'@/17,89'1/01-/2'B,8'N(R#b"#':;<'
,[/8.1/2'->'#()*̀ '

•! !"#$%'.DD,CC,2.1/0'1E8//'#b"#'[+.@/0'
GO@,2/RP[/@N+,7R<)#H`'

•! b/'/@D,A8.F/'DE.++/@F4@F'/K[/84C/@10`'

*E.@9'>,Add

LJMMRaRLX "3)MM


