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1. Introduction

1.1. Ethernet passive optical networks
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1.2. EPON service interoperability
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Figure 1. PON topology.
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1.4. SDN-based PON networks
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2. SDN-SIEPON architecture
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2.1. SDN-OLT
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2.2. SDN controller
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3.1. Extension of OpenFlow messages
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3.3. ESP functional block

‘21Se 7 -7 —e'"—7e17iZ—0@'"T—17e1le'Z1 ¢~ | "el-Z70e®S:Z1S
Se'e¢1 0171 1 1e7Z— @ e "—Selce” TFigoed 6-1L-A26XE > <7 eill ¢
"e1S—1 ™7 o 1 " 1Z—e>C¢1ZjeZ—eZe1 'e'1e'Z1—7 1-SeE"''-
3Z70Se7e¢1 "e'1e'7Z1 1ez—Ee " —Selce"E"e1S>7Z1

1. Ze, "Zeefil’ e1’ 01 E " —0’'®eZ—e1 ’e'1e¢'Z1 "o 7>1¢e"E"1y p1
o' — 1’ —1¢'Z1™MSE"Zeil o1-"9¢" Z0ele'Z1YSe771 1721 ™E
\1®e"2>EZ1S—eleZ@e' —Se'"—1Sees7Ze®eZedl 1 1S—-1]

2. ™M™Meg¢]l_ZeZ>fAl’e1’ 1 E " —@’ ' eeZ—e1 '¢'1e'Z1 "¢ EZ>& ‘ST
—7S®@7>72-7—¢1S—e1E " —e>"el0ieZ4’ —-1>§ le'—’e(i01S—e1
o' —31-77>01ES—1Scee’eel™Z> ™M 0187777201 —10cE" .
“1e'Z'51 ™ s e¢dle'zelZ—0eZy —el T i

«Z
27

3. Ze, 72727701 1’1 E " —o0’'@eZ—e1 'e'1'7Z1 72727Z01<s"E"1ly
‘Z—1'e1'@1eZe’YZ>Z01e"1¢'Z1 ™ 50j1 e1’@l70Ze1le">1™MSE"
4. ‘21 EZe72972>1¢e " E"1Y PLE " —e>"e@1e'Z1SEe'"—e1>Z+SeZ~
“e3Zeel1S—el1e5S—@—"e —S<«eZ1SE " —@1<¢1SeeZ> —ele’



%URDGEDQG &RPPXQLFDWLRQV 1HWZRUNV 5HFHQW $GYDQFHY DQG /HVVRQV IURP

5, Ze™Zel™ 5efil’el’' el E " —'GeZ—ol '¢'1e¢'Z1 2e™Zel1c¢e"E"1lYy b
0 TZT01E " —e>"eeZ>(117>181e ' ESe1™ >e1(072'¢'7Z>17—"ESce+1">1«

6. ™Z>Se’" —01™Zre"5_Zelct1e'Z1 eSee’ Z>1y p1S—el1 > 0cce
32071 -SeE" —e1S—e1SE+""—0el —1¢'Z1 ~ 1¢S«<eZil —E"-"—
<S0eZel"—1¢'2'51-8Se@E'"—el Zeeoel '¢‘'1e'Z17Zi'es’'—el>ze7Z
eZ@e' —Se' " —1«SeZ1"—1'7Z1See " E ' SeZ+1SE+""—i

Figure 5.1 Zee’ ~'—el 1 "—es elez—(Ee"—Bplce " E " @I1e> -1y

Figure 6.1 S—™e717e17jeZ—eZ1-SeE'l Zeoe1lS—e1SE+*""—cei



$Q ,QWHIJUDWHG 6'1 %DVHG $UFKLWHFWXUH IRU 3DV
KWWS G[ GRL RUJ LQWHFKRSHQ

3.4. MPMC sub-layer
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4. Evaluation
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FlowMod Tx delay in Rx delay in the Rx delay in the Tx delay Tx delay through
the controller  switch (port B), switch (port B), through the the path AB,
(port A) (ps) d =1km (us) d = 10 km (us) path AB, d =10 km (us)
d=1km (us)
1 0.52 5.76 51.66 5.243 51.14
1 1.04 6.28 52.18 5.243 51.14
1.56 6.80 52.70 5.243 51.14
2.08 7.32 53.22 5.243 51.14
GATE 2.60 7.84 53.70 5.243 51.14
3.12 8.36 54.26 5.243 51.14

Table 1. Average values of packet processing delays.
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