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SDN doesn’t allow you to do the impossible. It just allows you to do the
possible much more easily.
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5.3 % il 5 OpenFlow
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5.3.2 OpenFlow

2007 4, Nick McKeown #4%% AfE ACM SIGCOMM £ _F & ¥4 H T OpenFlow , B
JaEZT H ONF £ 5 3% OpenFlow B 45 #E 1L 437 F1 HF & %5 T AE. OpenFlow £ 2
OpenFlow HMFT OpenFlow 3¢ e AL 43 41 1. HH, OpenFlow PRS2 T8 ] 45 i F- 1H Al
B4 V- T 22 (8] (438 15 32 11 5 OpenFlow 22 el X T 32+ OpenFlow [193% £ BILIE , L 15 5L AR
WA RES .

B SDN HAR B &, 1 ONF ZHZ4E 57 19 OpenFlow 8 78 AN Wr B8 #5636 op L [&] 5-3
H126 T OpenFlow 2 RRA B 2% (9B [B] FIEE 228 B . OpenFlow £ AN MR AS (1 4% .0 U) BE 11
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(1) OpenFlow v1.0: 28— LB ) OpenFlow fRAS, A E LT OpenFlow
AEHHLEYH A RN ELAR T fE , Bl X T OpenFlow M3 iZ A R B £ 450, 4% 12
AVCECF B, R H 5 TSE i, A H 3 HF TPv4,

(2) OpenFlow v1.1: U SCHF 2GR ¥ R VEBCHF 73 2 A 20 BRIE W /K 2k ik
P, [ B G T R DR 2R TR RN T VLAN il MPLS fR28 pyab 3, Ho A A2
iR 4E Cookies N7 58 . TTL 398 .ECN s 4E Al SCIH B AL 55

(3) OpenFlow v1.2: R OXM i fith, F P ] LA 3% R & 1 2 i D8 e 5 B, 14 m
T Z VTR Be IR T AR TR I 3R A E] T R RO B G i 2 B AR B 22
AL BEAT BRAE R I 0 AT S M O b 5 A A S B AL O BN TR TPv6 1Y 3
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(4) OpenFlow v1.3: FFQM A& Z B RUAS . 2 0ASKE DT L 5 B3 &) 1 40
A T AR D 25 I A R BTG SRR RE T DR RS L 3N T Meter 3, 45 0 B A0 1 1% i %
WA BT 18 S5 TPv6 97 )ALk A Table-Miss 30, F2 1/ 38 i #1141 2 47 Bh % 4 . #2228 i
BIL B Ab B8 5 H Al A% B 435 Ui 3% 001 I J6 4% L B B A Cookie, Packet-in 11 & 1 #5
Cookie “FB 4,

(5) OpenFlow v1.4: ¥4 1 i 2% [F] 25 HLHI 6 Ok 221> Ui 26 2 52 ] i DG e < Be 19 [
B 5 U R AR 5 A IR 35 0 T Bundle 18 B2, H T ORIEFE §l 2% T & 14 8 0 — Btk m)
AL (] B 15 ' s E PR R 5 B, I ELBI 4G I 2% IS L, > 3k 2 08 I A2 e L RE A Bl Ak B —
B o SO VR S i M 4 A A ] 4% 0 S e HL U T AR AT AR

(6) OpenFlow v1.5.0: 5| AT Egress 3, f2VF7E i 8 o 1AL BRECHE 005 51 A6
WK 2k (Packet Aware Pipeline) , fo 4 Ab B H At 28 80 A9 B8R 1 s I IR A IS e it TR R G211
R AL, BT T X TCP AR I FL 4 .

(7) OpenFlow v1.5.1: OpenFlow 5 # LA, FEZ A Y Asynchronous H i1
T 3 fhiH B 2K A (B Role-Status. Controller-Status 1 Flow-Monitor), JFEHE X T
Error 1§ B ; Z MUA & 76 JR A 19 Bundle HL | # #r # T Schedule Bundle, %} Multipart
Statistics {H B H B HAT T2 L. IF5I AT OXS gafdig =X,

OpenFlow v1.3 RAZEH Q& 5-4 o, Hor, 42 4 i (Secure Channel) | i %
(Flow Table) #il OpenFlow 1 (OpenFlow Protocol) /& OpenFlow 28 44 i) 4% 0> 3 53 .
1t OpenFlow Z2 44 v, 45 ] 25 38 3o it 26 2K 48 5 B0 V- 10 1) it 6 5 #2542 4 1 55 455 1
#% (Controller) #13% , F| F OpenFlow 3 #: AL 5 ¥ il #8 2 [ ¥E 1715 B 22 H il 8 ; OpenFlow
PR T B A B PR, E T 45 R a2 BH AL

5.3.3 OpenFlow 1#iLE 2

OpenFlow v1.3 FZZHF 3 FpiH B 28R . #4145 2] 28 #e ML (Controller-to-Switch) 1§
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Protocol

Secure Channel Group Table
Flow Table Flow Table

OpenFlow Switch

5-4 OpenFlow v1.3 i 74 2244

B 5 (Asynchronous) {5 & A X FR (Symmetric) {8 . BRI RABINHE B XL G2/ T
HE . HH, Controller-to-Switch {4 B /& Hy 5 il &% & & 19, H T 2 i) F0 4 3 A2 S L b i)
ARFEFE B 3K L83 20 R B — T B AWML ;s Asynchronous 1 B 3 B2 H 58
BLA AL , 28 0 ML 38 3 1 288 78 A9 T B0 K I 4% 3 1 28 46 LR A5 A 72 A 3 0 2 4% 2
Symmetric {4 B W] B 3¢ #e AL a4 il g R . B T @ T E AR
3FREAAE BT T AN FIH BT,

1. Controller-to-Switch & 2

e Features Message: fl§if Feature Request 1 Feature Reply, 442l #s 132 e #l
FEST S UG, 758 0 2% 7 S B AL & 3% Feature Request {1 B R IE >R 22 e L1 B 1 K
Ui6ig ; Ml B, AC B LT Bl 1 Features Reply 1H B #1702

* Configuration Message: F ¥ il #§ 1% & ) 52 e AL 19 S EUCR L &, 38 L5
N B R K S E A A2 LA B L R AT BA S (Queue) FILE

* Modify-State Message: I T4 il & & # 5 # AL (04 0 36 L 20 2 Fioi 1 5545 L, ax 2t
R AL 1 W BR A& B

* Multipart Messages: £l 1 T W8 & Fhsc B pL E Gt 15 B X 2015 B AL 45
WGEHHE B R A R G THEF B I 0 A A S GE (5 B A5, S84 L T 1 2 AH
iE R

* Packet-Out Message: J& il i 7] S 4 Bl & 2% 1Y B Hl A0, Hop & 1 48 5 2 il iy
AE (Action) 15 &, 25 BIE S FRobs 2 F BB £ 7

* Barrier Message: il %% F 1 2K 28 # ML 5C T 11 B AR 2 15 50 AR & 3 58 B
700 1005 S, 38 8 T T S R A A O PRAT AR B L S L T BN A T OR

* Role Request Message: 5L T 2 & F i & 01 HL4a il & o5 20047 A (o 5%
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» Set Asynchronous Configuration Message: &1l #8898 % #1245 E OpenFlow
IE Y 5D T R TH R 8 T 2 B 4R R 0 8 R

2. Asynchronous it B

* Packet-In Message: &4 HLIH) TG 1 Ab B A9 B0 B0 BT, 25 2% 3% 9% T B3 oK 458 il 2%
(R UL WL QN SR eV € T I N o A & TR b s R

1D éﬁﬁ%ﬂ%&%ﬂﬂﬁﬁ%kﬁmﬁ\éﬁlﬁ@@ P A AT AL R

* Flow Removed Message: 43t % H T 45 R R 48 1E o8 2 42 il 25 114 222 3K 17 4 M B
AN 23 3R %I 238 R T A%

* Port Status Message: i%iH 5] T il %ﬂ%‘“%ﬂ%‘%%?mﬁﬂﬁﬂﬁh A L AR
16 ORI B3 55

* Error Message: &AL ok ¥ il #5 A& A= ] 8 25 fioh & X — 94 U3, L 38 5 F T i sk 1k
% W By G P A 1R A A O

3. Symmetric ;& B

e Hello: ZiH B Rl —4 OpenFlow 3kF4H A, A T 15 6l 25 A1 38 e L 37 i 22,

* Echo Request: #5005 SE 38 FOR AR % 35, Al A2 e ML a4 8% — O &
gl 2 15 Echo Reply 8.

¢ Echo Reply: HF & Echo Request {H & .
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