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AR E —HEKEN AL - T R M (Software -defined Network » SDN) 424 %5 & H
Bl ik o BB A AN KB T R EBIEH B o LB Bk &4 RIFMA4E (Service
chaining) EIMAZHENED —BE - REEENFE - BRIKE > HYHEFE-—MGERE TS
— BRI EE LR ANREE —RENED — RS ATANBHORKE - BREIHEIE
(routing) 2F — ML BN FE —BEHREEN ) URRBEAEE —RBEEEVAETRAE R
RMBEREF B4R (groupentry) B HPE—BHOBEMARNEL —RIBEPRTHEN
HENF — R0 F — BB EE o

A network communication system, a software-defined network controller and a routing method are
provided. The routing method is adapted to the software-defined network controller. The routing method
includes the following steps: determining a first root switch that corresponding to at least one first service
cluster according to the information of service chaining, wherein each of the service cluster among the at
least one first service cluster includes at least one service node for providing a first service; determining a
first routing path information for forwarding packet stream from a first target switch routing to the first root
switch; and configuring a first group entry for the first root switch according to the cluster information of
the at least one first service cluster, wherein the first group entry is used to select a first path when the first

root switch performs the packet stream corresponding to the first service.
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NETWORK COMMUNICATION SYSTEM, SOFTWARE-DEFINED

NETWORK CONTROLLER AND ROUTING METHOD THEREOF

® [ 3]

ABHFERE -EEBERALRE - KB ERER (Software
-defined Network > SDN) #ZEHI28 K HEEH 57% - LR HITAER
BT EMRIESER - WEBHTEERE  RERBE (Service
.Chaining) BRARAEHERE) —EE-RBERENSE —RR
B HbOFlE—REEEPHNE—EREEEBEANREHRS
—RBHNED—REHE AEARKHERARSE —HIEXRESE
5% (routing) EF—RXMBHOE - ERLEN  DERKIE
il —REEENREEARE —RXRBEES —HFUEA

(group entry) Bafl > HhFE—HAEENANESE — R K HEHR
THBERHENRSE —RBFHE —RBEEE -

(3]

A network communication system, a software-defined network

controller and a routing method are provided. The routing method
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is adapted to the software-defined network controller. The roﬁting
method includes the followiﬁg steps: determining a first root switch
that corresponding to at least one first service cluster according to
the information of service chaining, wherein each of the service
cl.uster among the at least one first service cluster includes at least
one service node for providing a first service; determining a first
routing path information for forwarding packet stream from a first
target switch routing to the first root switch; and configuring a first
group entry for the first root switch according to the cluster ‘
information of the at least one first service cluster, wherein the first

group entry is used to select a first path when the first root switch

performs the packet stream corresponding to the first service.

[(f5ER*KE] B3 -
[(RERBEZFHREERHA]

S310 ~ S320 ~ S330 ~ S340 ~ S350 ~ S360 ~ S370 ~ S380 : # ¥

F2H X IHEBHED

105101692 10520062832-0



201728130

[ SRR E ]

[ bS58 85 2476 ]
BB ALY - BB BRI SR R R R A
[ aHem]

NETWORK COMMUNICATION SYSTEM, SOFTWARE-DEFINED

NETWORK CONTROLLER AND ROUTING METHOD THEREOF

® [ % g <845 ]
[0001] A#EARHRN —BEELE  BRFIZHMN —EE
BERAR HEEEEREFSEEBBRTE -

[ e Al % 1 ]
[0002) &ihEE &Z4EPE ( Software-defined network * SDN) & —f&#
498 FE #E{E (Network virtualization) £l - HEEE & A IR A4
BAEHE  BHEAEREBNZEFNEANE I RAERERES > &
WREsEEN R REEL A ERERA BB EFNESESA
WEE > EFEREEEERE  RET —RERKTERVEL -
[0003] SDN # {7 #94#% .0 BAE 2R B A K" F kR & (data flow
table), EITHFR - @B PHEHEMKRFRTURRTBEA
KBt (data flow)  FREERMARE - ERIEAKRPINE—HFER
JR#IE (data flow entry) 58] BLA o # a8 & 4R B - S AHR (E FO
BERHRREE -
B 1H - #30 H@TREE)
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[0004] f£ SDN 48 b - 1454884 52 (40 SDN X458 ) 7 SDN
a2 - SDN {Z 4B EE KIS  FARRERFOEENED
BB (T HO I A A B R - TS EOR AR M SDN Kk
52 . SDN S #2882 (kI8 S R I (T R 8%+ B E K B
SDN #2 4 S HE R A R0 - AREE R R M H T -
BHE3 > SDN #4877 Ll B H1iBE 5 SDN X M5 T &R
%o RIESEHEREEOEN  BRT AR EE
Y 5y B - ®
[0005] BEE48E% (Internet) WY EBEMER BN FHRES -
ENEBOER A ERENE - BAE N ERERERE
SRR - BT RUTEFNEESE - BEMEARME RSB
B HR AR TS - BB AME® (Load Balance ) $ 1 o I IR 75 2
8 9 55 {8 F ) 05 B b ¥ 5 P BE -

[0006] £ » B35 SDN fZ IS5 5 A HEH I H R > IR E
RIS ERBEEEEARESEORE > AT ERKEEENE @
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U W RE S AR R RIERE 0 (515 SDN 4 B EE AR
MR RIE > T EARB RIS -

[0007) #&> - Afd 45/t —FE4 SDN @@ > {fI{E SDN
122 61 25 7 MR 5 2B 92 10 0 B85 T 5 L BB 69 0%+ s AR BRI A
B RO SE Y — -

S 2 H 0 330 H(EBHERIEE)
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R £ B 1 9 B IT T AR 75 0 B 40 38 4B B 6 B4R R ( Group table)
153 e+ ATE 52 0 AR 75 0 B ) 596G °F 97 69 51 6% + 7R T 4 6 SDN 2
45 28 119 £ 3 - |
[0009] 7 5 B 42 it — FE Bs 61 77 % » WA Wo Bl E 2 ARG SR 41 35 -
@ FHEEFEEE RERBEERATHEREL —EE—R
 BEENE—RRBRE  HEE O EE R EE NS —
BEMEREANERE —BEOE) — ERBHE  AEAR
BHERNE - BEXRBI SEE R RBHOE B HEE
W MRKBELS—EE—REEEOEEERBE —RT%
BRES-HAEEA  EPRFBARARARELE R
52 I B AT B S 3 5 — R T 5 — B P B (R R4
@ (000 EABH WIS 0 EMBHIATERE | REE
BEEAATHENEL —BE - REHENE BRRSE - &
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[0011] HEAZBEN— TR - Ll EAEAEEARAES
SHRE L REAR BRI R BB HEE
B i SR S = B B A AR -

[0012] HEAZHN—FHH T > LiliE > —EE—RBEHEWN
EEANCAEE)—HE—REEETNE—ERBEERES
B9 R 75 I B > 4 B

[0013) fEAZEBHMN—EHEFS » Lk A EQE  ShEH
EREL—HE—REEETNE)—EFREEENTF XM @
BURGKEE)—AFREEENHESAATIRBEET
BHATEE  HPFHEEERAAREFRREB I RITRE S —
50 85 95 09 1 0 7T 80 B S 5 — AR TS I T 26 e G (R R4

[0014] FEAHHY—HEGIPT LA RXBEBEREL —E
BB EN —EEY -

[0015] fEAZHGH—THEAS - LilikBES—EE—RBEE
ENEELARE BXRERES HEESRNSBEE
e 5 /) — (55 — IR 75 A M 2 SR B 28 D — (B —
BHEEPNE—ERBEENRET N UURIREI AT R
BRI S — IR 38 b £ 7 B S — IR TSRV B 18 -
[0016] fEA&BHM—FHFIT - LR BHRAAEONEELHAR
EEE—MXBRBPHOREERS —REBENHEENSEa
BOHHaROENER  BE—REXBBNBIEAREL —E
E—BEEERN SRS EEN R A RRITEEES
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—RXBBPHEBRAEERE -—RBFOELIE -
[0017) FEAEFBAMY — B HaFl b - b il By 58 52 69 ) 38 2 A i
HerutZ2)0—EBE - REEETPH—EFERTESE
[0018] #HFASBHK—FEEGIF LB ETEAERRE  #&ER
—RERL HPE-REREAUEE -BAEBCHRETE
E-AEXBRBNENRAR UREXERNEMRE > HFEZ
® MEMBEAUKE —HEEERABEFES - RXBRBOHER
o
[0019] A &EHEH —TEEAS TR MR ITH S - KB T EWEE
PHBAEERNEER #TEBUKEERR - #TERH
PEEREEESNR FAEEREFERNEERARTER - &
HBERANRBREHEANAEHENRES - B - RHBEHEED
E—-RRmB HbP2P—EFE-RBEZETNE—EBRGES
o . BEARRHRE-RENED —ERBKE - EEEREMLUA
ERARBHERRE—BEREXRBIIEEE - RXBBNE K
HEREER REERFAUMREBEES —EFE -RBERENESR
BERBE—RXMBREBEE —HHBERN > HPE - FHREKNR
ANESE - BRXBRBRTHEAEERE -—RBEOE —BHEEBE
[0020) FEAHHAN—EHFI+S » LAHEHEEREHUREBERSE
BEMNACHERZD B _REEENE _RIBRE > EF

5’ » 45 30 H(EHRHEE)
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[0021) 75 7 5 5 ¢y — B e (i - iﬁﬁ?ﬁ”:ﬁxﬁﬁz_
% EEERFAMAEAREBHERNE HTHBEEES @
C BB S S a T

[0022] 7EAHFH—HRAE + ERE L — (05— IR E RN
EEERAEEL—EE - REEETNE - BEGEERES
1 R 5 D 2 2 B -

[0023) 75 7 58 B 9 — B 0 B + |- o g ¥ 4 B 6 P DL o B4
WE SRR P E D — TR RN TRBRE -
EESHTAUESES - EFRERRORESRATRAS @
BT BAUAE M o Ko FREUUAE A N E TS 505 B BT
15 — 1R 1 2B 0 B 7 0 55 — 7 Y T B o B 9
[0024) frA S B —HRmAIS  EiE IR BEERE D[
5 R 75 A O P B -
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[0026) FEAZHEN—FHEI G - LR = E KR E AR E &
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RfEEE HHERMENER  F-RTBBORIEARE
h— A — R E T — (B ERB RSN RS TRATRE

@ =5 LEEHESEME LUERRERZESEEARETRAR

EEE— RSB P AR H BN S — IR N S

[0027) 7EAEHR)—BFHGID » EHFTRENHHBREARE
HEFRMHEEE) —EE—REEETO—BEHCRBEE -
[0028) 75 A 3 B9 &9 — B Wi il o > _b ik o 72 2 2% °F P LA 25 £y 4B B
NEEBHEEE—RERL - HPE—REREH UK S — M
BESAEEEE — HERRBNER RS - REEREAUE

@ TFEBIEEBEEPoNENE HPERERLMHULES

—HEEE BT EE R R BORERD -

[0029] A& B —HEBENLG - LEKRBEBRLZKLE
SDN #2241 25 51 % (B 55 12 28 - SDN 12 51 58 2 2 PR 7% 48 55 2R 10 3 1 58
DA T HIER T D — (B — R RN — R 38 LR B FE R
BH—EEREEENE RTRSE - EL—EE—REEE
Py —EREEEOEARERE - REOEL — EREE

Bo-EZELVEE_RBRETNE—ERBEEERLEANREES
£ 7H 430 HEHRHS)
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“RBHED—(EkFHimE o SDN 25128 F A DUAE AR K &
FHEE — R BE B E RS B B (S &R - SDN 4%
HIBEAMRBEEL - ES—REEEOEELRAE R
i ER —HEHENLARBE)—EE _REEENEESE
AR IR ES —HEEE - Wx@%%uﬁf
FHHHEERANTHERHENSE —RBOE —REIRERE -
_ﬁxﬁﬁﬁu@ﬁ%*ﬁﬂﬁﬂﬂ%ﬁﬂ@wﬁﬁﬁw_%ﬁ

(55 — PR i s 1 B E o
[0030] HEAZBEHY —FHEID > Ll HERENAEEENS
R BHERAE - E—BATEE NS BT R S

RIEEERE— R HBES R RBIBEER -
[0031] i bt A S BIE MBI MRS B 4 % - SDN #:4
2% B BB E 5k o+ SDN 12128 (i 75 42 1 50 6 28 = 11000 A 75 2
R CEL BRI YR I o AR 0 B (O SRR HI B BE4H % ( Group
table ) HEFT 4% - DATE 28 B BR 745 U B 9 2 o SE 4 (9 B85 - 7R A [ ®
& SDN {58 Hy & # -

[0032] mmAZIM Ll HMEEETHESE  FUSE
BRG] 30 AT & P E 2 F AR A T -

(E=EEHA]
[0033]
& 1 BRIBEAZHN—FHPIFFETHNERBBER RGN RE

%8 H - 430 H(EHRHE)
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B 24 RE 1 SDN #EH| s MY BEZE T ERE -

3EMRBEAZHN —FHROIFME R B ANRER -

4 ERBAZHN—FHRA MG AXBBEEIFHAR
EMHREE -

S EMBASHES —BHAIFEFNVERBRAAKHTE
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[0034] | RIRBAZHN—F RO EEEN RS
REE - F2RE 1 @ERBERASK 100 h-EREEHREK
( Software -defined Network » SDN) » HE & IEJRETEs 101 - HAYHE
Ei%E 102 - SDN #ZHI28 110 - HERME (FEHOIE L HRE
120~ 121~ 121_1~121_2+122~122_1~122_2~ 123 R BFIHEREE -
® ERBRRIL) - B—RBESE 13011302 RE_BRBERESR

140_1-140 2 - BENEATHRNE B | WEHEZ R T HERS
A R FA LAPR il A 45 85 -

[0035) MEAREHEGI S - JRETE 101 7] DUE 2R R B 32 KR ED
25 T EH A HETRE 102 L R R REERKHEE - fla 0 R
gk 101 BEEEAYMIETEE 102 A USRI R EER TR - FIRER -
SN BNEERBRAES  NEFARS - LIFE - BHBIFR
EEEINAENEIE BT - SDN #2423 110 R EHF SDN IRER

B9H 430 H(RHRHEE)
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WREWNEE HUNUZREREE  FIOEHMESRTFIE =&
EWRENETFEEPHE S (virtual machine ) - EritEZ4b >
1F I FF 4 0 6 25 (B S0 42 28 120~ 121~ 1211~ 121_2 122~ 122_1 -
122 2~ 123 & &7 #% SDN ZEFIIENEREX#E > NERSER

S E BHGHE BESCHRE - B4 Open vSwitch » K% > B —(EX
BB E LR T R E R EREE - Gl B
BES .
[0036] fEAEHGS » E—REHEE 1301 & 1302 5828 @

HEF‘YIH#S 131~132 J 133~134> H & B o[ {2 (55 — iR B 89 % (@ Ak 75
iRk o 55 AR B EE S 140_1~ 1402 Sy B S kB imES 141~143 K&
144~145 > HELSTRES MBI ERBmE - X5 - K
BHE RS RE  EAEHEG P RFSIHES 131~134 R 141~145
AT AR EMRBN TR RENEEUE 15 1 2R 1O T = 42
N EREEEL - W4 RFImE 131~134 K 141~145 FrfZ Ly
E—RBIRFELUZEEERE - GO KENE B FEE - )

]

\\>{v

[0037] (& 24/ R@E 1 & SDN #EHI28 110 AYMEZE FPRME - 352
2> SDN #E#[25 110 BEHEE N EHER 210 #FFER 220 LK
FRIEERS 230 - R IEER 0 MEEME N EER 210 FEFER

220 ¢

[0038] HEAREHGI+ » @EENEER 210 ] U EEFH §F K/
GRS R - MR HEIERS 210 HOLEEMER (0 - BIEHER) -
SDN %185 110 o] HM@E N EE 210 B ETH#eE (Fla -

210 F 4k 30 H(SEAEREE)
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yq;@% 120~ 121~ 121 1~ 121 _2~122~122_1+122_2~123) X

B E -

[0039]) f{EEERE 220 Bl (T B AEHYE E X T BB B

7 HU 30 18 B2 ( random access memory’ RAM )~ I 3F 50 fE B2 ( read-only

memory * ROM ) ~ $RPJEC 18 A8 ( flash memory ) BHR AT 4 3 L 4k

THNES RAERAD  RHEERE 220 ELAUEEREHE
B LERASHERGIRIEEETGTIE -

o [0040) EfuskiR - MEBEACERE—ERGABELER—
Byt Es (B4 EEIHEREL 102) E SRR KBRS
BEREESIER - fla EAEHEEI S - SDN Z£H25 110 &
HREN EAYMETES 102 RBHEAMSRIETREE 101 mE=E
BHHETEE 102 B EREELB LME —RGEEE _RBFNE
H FHERNHGRATUEH —HZEHEBEZAER - LI
HEEER 2Q20BTUEFENRRESABRARBUEERS -

® [0041] pEEEERE 230 T U2F REEEEIT (Central Processing
Unit » CPU) > REHM TR —RARNBFHRARAOMERE
22 ( Microprocessor )~ 8 {ir 2R %% /& ¥ 2% ( Digital Signal Processor -
DSP) - A f2 S (LIEHI2S - FHIRFEATRAE E B8 (Application Specific

_Integrated Circuits » ASIC) - A2 (LB EE ( Programmable
Logic Device » PLD) S HMBENE BN EEEENES - RAE
EFl > REER 230 AUGFHHEFET 220 Fi#EFENERILEA
B E SDN #ZEHIZS 110 AYERREAF -

11 H - 3t 30 H(RHRHEE)
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[0042) [E 3 £ 4R35 A 2 U3 69— B 6 01 FFf 48 o 00 6 0 9 S5 0 e A2
B - AEAEHS D ERAEEEN R 100 PHEEIE 101 {432
HERE BN 102 2 AEEHE —RAEEE 130_1 & 1302
T — R 75 I BE AR A DA R S TR 140_1 & 140_2

fE— B TSI BEEN AR 75 - HIJ SDN #2128 110 5 55 BT B 3 2985

7 kA B A S 10 o 3R EERA A9RR SRR - L TR R M

| b i & (T 5 O 3 o R £ T S 6O RELT 5 B -

[0043] sH[EIRG20RME | M@ 3 7£2 88 S310 7 -SDN x4/ 110 @
fE A CTRRBE UG BT 13 A (Packet-In) & LUEEAME 6K
AR A B AN -

[0044] EAFHEH T EEHL 101 FEEEEL - BHREEH
SR ERRE 120 - S E A6 H 09 R B 69 &8 102 - A
FEHFID o TR 120 A B A RS AL 100 495 — (@
?ﬁ%’&ﬁﬁﬁﬁﬁLN%%%%M%%@%%AG%%'
(Ingress node) - & BEWEIKEFER 101 WHERE - XHhd @
120 & {8 A3 AR E % SDN #4158 110 - fi40 - @A
REERALHBEEERNBEEN - ERTED - LE

A SR L $5 A 4 E Y L o 6 2 /D — {1 48 6 B 69 S TR 4B P 48

7% 17 3% ( Internet protocol » IP) fir it ~ H #9 TP A4t - & JE 12 (port) -
BEVBSER - ISt B —EIA P - AT B R 0 B A
S MR A > RIS RS 120 THEME K+ ORE
S5 30 FL# UL G 75 S8 SR 6T 460 + ) SDN JE 1S3 110 X

%127 - 430 HEYERAE)
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HERNRHAERANEEE RS -
[0045) 2 4B B (b » 2 ME R F7 U B9 #4603 A LB » SDN
PeHIS 110 @E WL TR (B0 B 2 B EETE B R 220) DUETE
1 B 5 S ST, « 9 5 3 B A0 AR T S8 3R, » SDN {24153 110
RS R A 102 Y AIEELE LS — RS
B1% IR R - WA EB—EAIP o BHEEARER
BT S — 5 LR RS B AR, - B SDN IS 110 o fRE 4

@ i A S o R S B K (B B A 4 193 B
102 2 A1 E B4R | it 55 — PR 5 9236 — AR TS O P B A1 S 4R -
%) FERRE S E A SR B. o O R B S 3R 2 % » SDN $E#I55 110
15T B 2 3 DTS T ML -

[0046] £ % BE S320 o 8 $S 7 16 18 9 JR 75 8 3R, » SDN {2 4%
110 350 o7 42 5 — 155 52 MR 15 9 25 10 5 1 B 0 AL 0 A B 4 B i B
®-

@  [007) EATIDIG  (EMEEH €N I B A R 102 2
MBEEIE L — R REAEE WA % o SDN 2
1% 110 HEHEE—IRHRE 1301 & 1302 P oRHHES
131~134 EI M2 120 BYBRETh - @ LCBIFEE X IR 38 - BEPIZEER -
SDN $E 4155 110 5131 5Lt R F5 R85 131 82 132 USRS 120 H9R8
@ BEBRHE 121 K 121_1 R E 133 8 134 5%
= 120 BB - BABTHE 121 & 121 2 -

[0048) £ % 8% S330 b - SDN #2428 110 A T H ER R E I T

5513 H - 3t 30 H(EYPRHED)
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BH 2 E o —ERBEEGRR RS -
[0049] 7EA S K60l - SDN FEEIZS 110 ficds 3 5 i Sy T 48 4%
% RE BB 131~134 KRB 120 WHFAEE - ©5E
TR — ([ TER S — R E 130_1 & 1302 B —
BRIRE - EAFEROID  F—BHEHE 130_1 & 130_2 515
22 120 AR TSR E AT 121 WIS — IR R B BRRE R R
I 12102 F AR E SIS 120 BV E R B AL it — IR
BT IERS BRI S RS () BB 121) 0 DL
BRSNS H AR AR E TR (f
o TS 121 1 5, 121 2)-

[0050] 7 —#k iy SDN 48%5 tf  SDN #4125 110 & 14 JB 75 2 B
6 B B B B SR 3 5 R T O 2R o 0 LU U e AR 3
FHSEN S BRHE - —RIR - BHARASSEER RS
T RS B AR - B - — (B R IR T £
IP i 4k Kz /3% 4 fa 7F B3 &l ( Media Access Control » MAC) k%
RS S E A SR e 1 - U H R 31 IR T I
S5 A K BT B o 4 AR B P+ E R SE B RS — R T £ 5 —
BB 1% - SDN HZ 110 BEETE — BHBLER - &
B P 42 R 4 55 — B E B AC SR B R R IS BT LR R R 120 313
BRI 121 PlA0 EERIRE 120 HBRE 21 BRI HE
B — % B2 o B — B o 6 15 2 AR 5 PR LS o 4 f B
9 10 S 55 <

%145 - 3£ 30 H(ZHRHEH)
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[0051) FE#E% S340 o SDN £ 423 110 IRERMUFERBNE
V—ERGEENEESNLRTIRSE ERFHIE (group entry)
EER - H o AR ER AR ERK ST B 8P H R
HYBE H PSR HE -
[0052] —f%7kER » —EXRBAUHTE NS EBHER - B—
ERERTEE NS EHFEEEN - IR XOBFHRAFE
IE {40 & E #& 7 OpenFlow EH - EAZHAR RN - BHEEE
® SRIEHIEH RN —LERT A Al HHEEETERKEER
RBIHENERTEHEES - FHNS  BFERTEE 4 EEEW
BE4HTE & S 0 4y BB ALL -~ SELECT - INDIRECT K FAST
FAILOVER - ALL BURERYE¥4HIH E A NI R ST BFHR TR
HHIENEHE < 1@ (action bucket): SELECT U SEHYEFHIEF A A R
TERMIT B4R B SDN ZEHISSATEEN —(HENFE S
INDIRECT ZYR&HYEf4H 10 & iR A N fE R BT L B 4H R o TR s S
® — B — BB {EFE S HE - T FAST FAILOVER ZUREHIEF4HTH & 51 A
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