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1 61a,61bto 61d  Transfer device
ERBRERSAA ! 62a, 62b, 62¢ Server

! 73  Centralized control device
81 Management port
82  Hardware OS
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T AR B3 88 ]AA 83  Transfer function unit
L AR | 84  External route agent
— — 85 Internal route engine
62 86  Packet control agent

Fr— 87 Packet flow controller

88  Transfer function driver

T & AA  Path informati
, 73 ath information
A BB  Packet

(57) Abstract: [Problem] To make it possible to avoid a single point of failure in a connection between a centralized
control device and a group of transfer devices, to distribute traffic to a plurality of paths, and to select a bypass path in
the event of failure in a switch cluster. [Solution] Transfer devices 61a to 61d, with respect to a centralized control device
73 which subjects a switch cluster comprising a group of transfer devices to centralized control externally, performs path
control communication via the same path as a path for a D-plane (main signal). Each of the transfer devices 61a to 61d
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is provided with: a packet flow controller 87 serving as a separating unit for separating an internal packet for a cluster
61 and an external packet for the cluster that are transmitted on the same path; and an internal route engine 85 which
performs path control for determining a path that tracks a plurality of paths in the cluster as desired. The packet flow
controller 87 separates an internally directed path control packet for the inside of the cluster. The engine 85, in the event
of communication failure of the internally directed path control packet that has been separated, performs path control to
generate a path bypassing the path of communication failure.
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hEH—/N62a, 62bICEEHEINZIEFFHEE (K4 OEFPFIHES
73) ICERET B EDIC LT

ZhICE>2T. V3 RAIRTI. 75249 HEBORRE & ILICENHI LIRS
HEATREE D=, V5296 1 & DHERDEHEIHEET 3 (M4
) EDB—EESNOEAREERZEHIC, VSAIRNDEEICSWVWTEE
CI#FERZ 4K L TREEZOHETEEE Lz, BIC. 75 X9 NENICREBAER
HBIHEIE. ERRIBEET 3 - OEEEERERICHETEEE Lz,

B2ICRTEDIC, BEEXEEG1a~61dIC, LEEPHINLEISR
5 N ORREEFIE/ Sy DS BRI RIHINIE % 17> B R8I
MEE8 5 (M4MDREIL—PI VIV 8EICHN) &iKAD, 2FY. V5
24 HERDRREE & IFIRIL LTV 5 R REREBOFIEATHN 2,

BHEOBHIEMAES SIE. D—p lane (FEB) tEAKRORE LT,
BEREOC 1 a~61d0ME (REHREEWD) ». V7 XAYHNDOEK6



WO 2020/031687 1 PCT/JP2019/028883

[0044]

[0045]

[0046]

[0047]

5c~65fDHE (REHEEVD) 222EIC. BETEHHEHEET 3
ED@EE (EHHIEAREE) ORXK65a~65 1%, BEMNICHKEZ%[OhE
TELIRBICTYEZ TEEZRE T 2RELZET D5, /. BEIEHIH
BEB B I, EnEkEBEO6 1 a~61d., V3RS NDREDIBREZICENT
t. BEMICREKRZYYEBX TRBELZRKT SMEEZET 2,

BL. EFEEAEEAD—p |l ane (EES) AKRORELTHE
I BT, EREIEARIEICAWS | P (Internet Protocol address)

7R ZADOBRBRH%E, REEEEOC1a~61dLEODISAYHEEITOD
BEIBEIEEESS5AD—p |l ane (EEFES) EAKEDBEELETIT>T
Wb,

o, BEOBHIEMEES SIE. IS XAIRNDIERE 5 c~65 f DIRRE
EEAL. BBRESRICEREZRBRITIIN—T1 Vv ITKEEZET S5, IL—7
1V UHEEE. VS RAYHNDEEKE5c~65 f OHEARICAVIIL—F
av77abra)N (FAabaN) 2893, F. b—71 Y THREEIE Al
MU BREPBBEGEIATL21 (M14) LL58R2BEDEREER
BRIC, BERIEREOC 1 a~61dEEPHIEERET 3 EHOEEICL ZHBE
M BENICHERT Z2WIBEITI, 2FY. V7RI AICRBEIERH D

Bld. BEGERKEOC 1a~61dEEPFHERET 3 & DBERFEEBIRE
LB 2NIBHAEETH B,

JSAHNERICHWT, E3B7O ML, OSPF (Open Shortest Pat
h First) 1 S— 1 S (Intermediate System to Intermediate System) Z
OHICRBIREZIEG L. BENICREBHEZTY 70N THIIEE
NTHEW, =7, 73R DOHAHH L ZRBBEWRICHEVWTCER IO~
WERWRHZE’HDZN, TORBBE®RIE., EFFIHEET7 3 TUIEINDS

EhEHEET7 3NSEREEEEGC1a~61dAD/Ty hDEREIL,
H3ICRTLDIC, BaEEEOC1a~61dICAEIL—bI—2 84
EiRAZ. TONAEIL—RI—V Y 84 NERFIEEET 3HSDERES
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[0048]

[0049]

[0050]

[0051]

HNT 2, ZOMNIE. EFFEHEB7 3ICBVT. BEDEHEEEG 1 a
DHEDNRTy NOENEGRST ZHBER. —E. EFFHIEEET7 3H 5488
W—hI—=2zV84ICEDNTy NEAERZEL., COABIL—T
—V IV RB8ADNSLHEAINLNT Y NHEEEEBE 6 1 ah SMthDEREE
61 bAHANINDIRICTDIEZWD,

Fr, EHEEEC61a~61dLEOAEIL—bI—Y TV 8413, £
FIMHEE 7 3 L YERFIEICKL YRKRERZZITSD, TORKELTEY
R—I XV MR=KF (R4DTR—IAVKRR—F81) ¥FEH D—p |
aneBERR— MEAHDOANA—AXEATELWN, 75256104
O DBEIK. HED S OREEIE/ ATy hERELLEFHEEET 3
DNEFREEE IS RY 6 112175, ZOEFRFIEOERE. AEIL—bIT—
I h84ANFITB,

Fre. ERLAEI S R4 6 1 OHAEBIMLDBEIR. BRISICHTLDIC. &
EVRAT LG ODHABICHFET 28I —5 6 SONEBI—T 1 > THERET
4 DN ERDREREIE/ NNy e, BREZEHRTDEI5X56 1 HOEREREG
1a~61dECDEBLEOAEIL—FI—T Y b84 %A L TEHH
EEEE 7 318X B,

COBNRICE Y. 75 RINOEBHIECRIRHERFIC, BREREREOC 1
a~61dyEENICISAINORBEFREEZFERT INEZITV. 752X
61 &EIR—IAVIR—F (H4DTR—I XV FR—K81) RUD
—plane@BERR—MOANIA—AXIEEAZN LIEEFHIEHEET7 3
BIDREZHRITREE LTWD, . W—Ta Vv IBENINL—FT1VTT
ORJVITKHLT, V75 RA9RDOREKE 5 c~65 f #EEIRERERICHA
AEEE L. TNICLYDERNLTEHFIBZTEE LTWS,

. VSRV REORBEHERROI-DDBEE (WEBEFE) & 75X
SR LDBEE (AERRE) &1, BEmEREEG61a~61dICERIN
b L pBEEREIC L YRBITI NS, LAL, KBIT27200&MIE. M
AC (Media Access Control) 7 KL X, I P7RL AR, VLAN (Virtual
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Local Area Network) BESFDEBRBHREZAWVWTITONhTWS, 4H, &E
BEBAEHAEDETHAVWTE LWL,
[0052] _EEEOREREE&AEBERF S OOBBEICL Y. RETEEDEIICHIR
LERBOHEE I SRAINRDEERBEANGAD I ENMEVED, 752X
IHREDSIEI SR 6 1 DEEEEGC 1 a~6 1 dEARIEMARE— ) —
NERWMT ZENAREE D, F/o. VT RAIREPTIIEROERELEEOS 1
a~61dDEREIBHLEEEERAREE LTWDS,

[0053] RIC. M4 IZA—EROEGEEEGC1a~61d0DR., BHEEE6 1 ad
BRERRLTRT JOY VETH B,

[0054] BI4ICRIERELEEG 1 ald, YR—IYAVIR—F81 &, ASICLK
$28% -  RKEEBON—RNYT7EE%2XRRT 2EmEKER83 &, CPU
IKEBY T MY PREBNMTONSEELIBTTERINTWS, STENIE
EUICIEN—RIITT70S828HY, 2DOS82LT, AfIL—hIT—:
T h84E, REIL—bIYY8BE, Ny MNEHIZI—z 86
E. Ty h7O—aybO—587 &, EREHMEERS A /N (RS4/13ED
W) 88EMEMELTWS,

[0055] R EAEEEER8 31d. AS | C (Application Specific Integrated Circuit
) FOXEHREBORTHERINTEY., ThIlLYESETRETEDEEN
AREE Ao TWD, Fio, EEMEEI8 31k, BERDR— M EfmA. HiX
R—bEFERLTETRAEFNLT A T—T AV TI—IICR>T Ty b %
BLEAREE D TW D,

[0056] ZAdb, WEL—FITP U85, LR L-BEIHFEEKETHY ., F
RIEECEH O NERRBHIHE A EK T 5, /XNy h7O0—3x b O—3871
. BERIEGHO DB EEKT 2.

[0057] ~x—T AV bhR—Kk81iE, EFHEMERD/Nry M P, EFFIHEE
7 3TUIEINDEIREYSYAIH L ORBER/ v N, EPHEIEE
BT3B EY—N\AFEHETEZIENTED, 4H. EFHEERON T Y
Ev, EFFHEIEREE7 3 TURIBINDZIREI S XY HEH O ORBRIBHM/ N7

aull
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[0058]

[0059]

[0060]

v ME, EREBBEE 8 SR TEFFHIEHEE 7 SM”H Y — /1 \~EixwT 52
EHTED,

AEN—RI—VzV 84, WEBIL—FIZV TV B8ENERDELDIC
ERLRERIEOBHREBAVTIR—IU A Y MR— b 8 1 LERXMAaEEE 8
SENULTERFIEEE 7 3ICHRK L. SHFIEEE 7 3 ICRREREIE % /B
EHhtt2NBEITI, T/ ALIL—PFI—T v N84, EFFIEEE
T3 LETZZAIHAEMDLORBERZABILI—FI -2 84
NOEES (RRtY) IKERT %, Ay h7O0—3xb0—38711,
ZFOHABIL— I —V 2V FBARKEBINLRREREZNZ1/388%2N
L CEREMRBERR8 3ICOE—9 %, BIZ. ABIL—bI—2 2V b8 4IF,
WEBIL— TV 8 6 RUEREHEESHR 8 32T LT, DY —/62c D
SEPFHIHEET7 3ICEKRTIIEETARTHD, BB, AFL—hI—Tx
v h84IE, VI RIAMOLDRBIBEREZITIRY., EFFIEHEET 3
T B ETERHEINZ OO -V Y N THY, EDFHIHESET
SEAEDBEICELY. V7ZASREO MROVERBBEE /N7y b&. AR
MO DRERIEHR/NNT v M EEREIEHRE 7 3 TEXT 5,

WEBL— R IV I U 851F. AL —RI—Y v b8 4 LEFRFIHEE
7 3DOEDBERBEERT 27D, NERBEHRZNIET S, ZORER
W—hIvIv85l =T 4770 ML THEMRRBROERE
RDEDITITI. BB, Ny MEEIT—Y > b8 610, BRiXtBAEER8 3
DER—MEERL/ZRIE | F (Interface) #AET %, RIC. /X7 v ~7
O—3a>hO—387H 7y MIEHIZI—Y Y b8 6ICARINAZRR—
NDARMNSEGERICHRT 2 R— bAT Y v I LT, EmElEeE8 3 mMNER
BREBICERZNNTy NEREIL—RI VIV 8EAEET S, ZDEEINL
Ry hERESIL— I VIV 85 0IET 3,

Fh. REIL—FIVY U851k, V5SAIYNDREEEEGC1a~61
dICEREINEREIL—FIVY Y 8 5RATTRIBRIA TV, EntiEE6
1a~61dOHECREHNERICES TIOREREEKT 2F0RBHEE
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[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

BE170, CORBEFHEICLYARASNRBOBENYEBZLITREE LS,

Ny MEIIZ—Y > b8 61d. BRiEtERERR8 3L/ Ny b O—1
»hO—387ICLYBIELEFONANTY FEREIIL—FIT T 85%
HEIL— I -T2 FB8AILRITIET,

REREEE K51 /38 81, EmXMRERF 8 S DFHIEEZTEEE T2HDTHY
. RERIFMOEEMBEI 8 SADEZAHE. Ty MIHI—Y Y M8
BICA>TELNry e, Ny h70—3Y hO—35 8 7 XM TRk
BEER8 SDR— MO LEREI AL, BktREER8 SDR— M A>T
XXy FORW, BEREBRERDZNNSy by hoo—avhOo—3
STHRHETHAY Y MNIFIT—Y 1V h86FETEET DI EATREE T 51
BEEE->TW3,

Ny h70—32rbO0—387& BARD/NTy b OREE ERIEEEEERD
HE & %175, BB, Ry MoBEHE. EEBEEER8 3L/ Ny N &S
L. REBIL—hIU I U8B EABI—MI—2 2V F84 &ICHBEL TH
NI 2EEETHONERTH D, EEMEEE8 3 OFEIEIE. NEL—bT VY
V8L EAEIL—RI—V TV FBAILIRFEINBRRIBERE NS 1/188
ML CEnEMBEER8 3ICOAE—9285DTH 5,

R EREEEER 8 SICRREBIBHRAZ I E— LRWEE, /Xy MR AANINERE
ICRRERIBROME WD/ Ty NOEEDRITREE 0D, EREBAEERS 313,
RERIBmO H NI BERIEMEEE 8 3 BHER T/ Ty MDERESLZ Y TE 3,

T, BBRHECEBWEOESHREERFORARRNYEZZEIRT 58
Ny hT7O—ar bO—358 71, EEHEEEER8 3 DR R— N DIFERY
D UERMUZBRIC, REL—PMI VYV 85ICEGEINZIRE | FORD
Wihg 2R—hNEFo XD, COBWEICLY, L—Fav77Obal
DYATRELICL DRBEFEEZITIBE LR L TERRDY B XL THE
ERH>TWS,
<EREREOEE>

RIS, REMFEICEDEEY 2T L6 0 DXBHIEROEEA., B5~
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[0067]

[0068]

[0069]

[0070]

[0071]

K7 %58BLTEHRET 3,

M5iz280H—/62a, 62b&, 480DEEEEG612a~61dT
BRINDIRAAYF ISR EDENRERT TAY IRTHS, K5 DKE
Y11~Y 14k EFHHEBT73a, 73bsREFELEBEGCT1a~61
dECERFHEHEZITI HODBEERT, REIY 15, 2D5H 2EHHHE
¥B73a, 73bRALTEREABTZ2LHDREEETT,

CDBERFIC. BIGICXEITRT LD IR 6 5 dICHTIRZEDOBEZTE
ETRHENRELLET D, JDIFE. BREREG6 1d, 61 bRETH.
BREOLdERALTWEISAIRTUIERING /Ny MR TSZ5 4D
SDINTy NERBERD, DFY., KEIY 14 TRIGERBEC 1 d&&E
REEEE7 S bEDEEE. REIY 1 5 CRdEmEEEG6 1a, 61d,
61baNLAEREEEEBET 3a, 73bEDBEEARTEERD, 20

. TSR 6 5 dDEAINEEEEG6 1d, 61 bOREIL—FTVIY
85 (M4) ». EK65dDHEERINT 3,

DR IERINE, VS RAINDOEEREREGC1a~61dOREIL—
hT>Pr 851k, WEIL—FIVIY85FLTTREXRMAITWV. L—T
42770 M3NIKIE U TEEMNICHIERE 6 5 d 20 L AVWIEREB %
£RY IRBBEFHEET D,

CORBEEICLYRTICREY 1 7 TRTIERE (FRBY 17)
E. REIY 1 8 TR9IEMREE GRERY 18) &N%EMING, FREBY
1713, E5EEBO 1 dAEEEBG 1 anN L TEDSIFEEET7 3a &K
BB TH D, FRBEY 1814, EPHIHEET 3a, 73 bALHERE
#E61a, 61c, 61baENLTENZRETHD,

Freo REDY 1 7 TRIRBLOEGEREGC1d, 61 adAEIIL— T
— VU hBANFREY 1 72N L TEPHERKET 3 alliEid %, &

DiER. EPFHIEEET 313V AV NIBORBERER 2R L= LT,
MmL TO SR ZEPRFHET 2 ENAREE R D,

HIZ, KEIY 1 8 TRIBRH LEDEEEEGT1a, 61c, 61bDOASER
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W—RI—CzV F8ANFREY 185N L CEDFIFEEE7 3a, 73
b ICHEER LFTRERY 1 8ORBBEREZIIET 5, INICLYERTHIHEET
3a, 73bICHREY 1 8ORBEBRNERIN., EFFHIHEET 3 a,

73 bETHREY 1 8ZRALLBENTRERD, JD%. EHEIEE
B73a, 73ballddABRBRONENTTHON, ABIL—bI -V
h84 (H4) BETHALLMRREREEEMEEIS 3 (H4) HERET 2

[0072] #TREBEY 1 7Y 1 8 BHTHRI—FI—Y Y 84 PREI— T
VIUBBILERINLRBERE., SEHEREGC1a~61dLED/ Ty
h7O—3r hO—587HREEEEGC 1 a~6 1 dDEEHEAEEEES 31
B9 5,

[0073] RIS, ®SICRULABERIC, BISICXEHITRT LD ICEEREG 1 dIC
BRI EEDBETEEE R A2HMEARE LZET S, CDFE. HELKLE
FEEBG6 1 dICENDREKEE65 e, 65 dAWMEREERS D, KREIY 1
ATRIEEEBG 1 dEEtEBE6 1 b AN LAEPEHIFEZEET 3 bBEO
BENMTNBEEQRY, REIY 1 5 TRIEGEREESC 1 dZN LAEFRHIHEE
73a, 7T3bEDBEEBITEELRD, O, BHEL/LEEREGC 1 dIC
BNsenEKE6 1a, 6 1 bOWNEI—FII 85N, REE65 e,
6 5 d DWEEZRIT 2,

[0074] C OIXEEHEERINE, EHRZK65c, 65 f TENDEELEOC 1 a
~61cld AEIL—IbIVI Y 85EATTRERMAZITVL. ROBZKEF
BAE1TY, BB, BEMATOMINICHE U THEREKE6S5e, 65d%8K
ALAWIOREBEZENT 2RBHEHELTY., CORBBEHEICIYEO
ICRENY 1 9 TREIEBE (FiRKEY 19) BERINET D, FIRE
Y191k, ER4EEE7 3a, 73bRALTHA. EEREK65c, 65 f
TENBEEREB6 1a, 61c, 61bENLTENBZRETHS,

[0075] ZODEEREEEBE61a, 61c, 61 bDOAIL—rI—IzV 8
4R TH IR BRIER % EEAEE 8 3 H'RHT 2.
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[0076] /-, EFHIEEEZ7 3 a, 73 bfEE, BSEEEELORIII— bV
UUBEMNEBELALITRBY 1 90RBRAEAVWTERT 2 ENAREEAD
o T, ERHIHEET 3a, 73 bIIHMEMERKIC. 7528 HEH,
S DFT - IR ER O NIRRT AIRE & 102 B,

[0077] {BL. BRBWEA*RIGmEEEG61a, 61c, 61bLEOYIRNIZTTFT
RHETETTUVAWESIE. REIL— TV YV 8 5 TORBHIEERIICL B
WERRBOBFERITEAWL, LHAL, =T 770 JNDBELE
KRBED, BRBEOTOMNINICEEREINTWEISIDIA LT Y

LRI, AL —hIT VY 8ENFRBTOBREFELZTY, ThIlE
YIRROBRBHLEIET B,
[0078] CD&DA/Ty MNRERBELH, REEkEBE61a, 61c, 61bE
DYV 7 MY 27 TRENREREERBIN TV IHBEIC. BERIRERY
BEERT2HEHIC. 7OMINDYA T ERNMETZ I &, BFD (Bid
irectional Forwarding Detection) FDEEMRMZMEMALTH LWV, &
OHBEICE Y, BEHEXIE. 70 JLOREINEL RZBEOREHRE
VEBHEASFRE LLBEICBVWTH, EHFIHEET7 3 a, 73 biCk
2B/ —RELTODEEEEGC 1 a~6 1 dDFIHAMIEIT D600, K&
ROT7OMINSYAT LY BBRELRBREBNENERATBEE 2D,
[0079] <ZEEMEDIHR>
AEFEHEICRDEEEBEG6 1 a~61dDMWRICDOWTERAT B, 5t
HEG61a~61dId, &EREBEG61a~61dBEICLDI75256 114
B SERHEAETHERHEEB7 3¢, TESRBTHBD—plan
e (EE8) tRAKRORBEN L THREHEOBELZT .

[0080] (1) EpEKEO61a~61diE. D—plane (£ES) &EHROR
BELEYT S, 75A596 1OREBAENNT Y b&, HEI X561 DHAER
A/ ry NeEDBET 508 LTONR Sy hoO—ary bO—3587¢&
. VSR8 61 ONEBOEEIRR A BIEICWUS IR &R 2 REEHIE % 1T
WEIL—PbIVY V85 E%EAD, /Xy h7O—ay bO—58 74,
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V2246 1 OREFEITOREHIE/ 7y NEDBEL, REIL—hI VY
8 5id. HENBEIN/ABRME T ORBEEHIE/ Ty FORBFICHETED
RER%ATO T 2% EK T DIFERFEIE AT OEME L7,

[0081] {BHL. WEA/ T Y NI, V53R 6 1DATEHEIN, V75XH61D
EhFHEHTETDOICBEINZ Ny NTHDB, BEEMICIE. D—p
lane (XE8) EAKOBRBENLALEFHERER/ 7Y b&, HWER
W—hTVIU8EMNISRXH6 1 AEORBIEREIILT 2/HICD—p
lane (XE8) LAKOBREENTIBENNTY MD2DTHB, T
CHAERRATY ME VT RIB T HELYELSNTLKZIFR56 1 HED
RERBHREFEONN Ty b W—F+>770baD/Rry b, ARP (Add
ress Resolution Protocol R4 w ) %} TH 3,

[0082] COBRICENIE, 752496 1ORIENTy h&E, V5256104
BANTY NEEDRETEDDT, V75 RAYABBTIE. 7725 AEBDIRER
EMIICEIMARBREIEATEEE D, DD, VTRI6T1E V53R
HHEBOEFFIHEE7 SEOE—EEQINORARERDEHIC, V7R
5 REBDEEERBOHECRBOWIEICSWTEH, ZOWERK%ZZ0OT S
R GIERER) #ERTEZDT, HERORELMIETE 2,

[0083] (2) WEPI—FIVI U85k, V52496 1 DREPICKEEEEG 1
a~61dEERHELEBET 3 -OBICERRENMERDZBE. ThEHOD
EFRHERABREEEERBICOBT 22 & A TEEE T D IREREIHE % 1T D #AK
& L7k,

[0084] COBRICLNIEX, 75 RSRMBICRBEIERD 2HEE. EPFHIHEE
73 EDBEEEBRBICOBMTE S, ThIlL>T. V75246 1&, 7
SZAHNEOETHEEBT7 3 DBE—EESHNERBTEE LD,

[0085] (3) WEIL— LI VT 85, 7524961 DREEKE65c~65
fA, YIS 6 1 OHAIIRE &I L TREBHET 28mME Lk,

[0086] COERICLINIE. V5 RIDRERRERE 5 c~65 &, SRR S I
I LTHIEINZDT, 7529 RNEPOWBEA R U 7BRICTERRE & £ K
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[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

L. HFERIDBEZRITTE S,

(4) IpEEEOG61a~61dik,. Nyy 70— NO0—587 ThH
BEINI S5 6 1 OABREITORBEHEIE/ Ty b, SHHEIEEET 3
ANEETEREIL— NI -V h8AEFILEADERE L,

COBRICENIE. 755 OHNEEITORBEEIE/ ATy b NERE T
DRZFEHIE/ Sy b &I L TEPFIEHEE 7 SAEmETEDD T, £l
HEE7 3NV A9 ABORBHEEZERICITI I ENTES,

(5) REBIL—hI VP85, EHFHIMHMEET7IEVTRXH610DR
ERDERIEEBE S DBEEE. HEI AV 6 1 DHEBRK65a~65 f &N
LTI LD ICHIET 58K & L,

COERICENIE, EREIHEBT 3NV SAIRMOEEREBEEET
BBRIC. RERIL—hI VIV 85 ENLATEREFELENLTITIIEN
TZ %,

Fle. AEREREBOEEY AT LI, BEORB TEEINEGEXER
ILEkBI52461 & HZHISRY61OAEL SERFIEETTDEFF
HMEBE73EEEL, EPHEEB7 STEEESREENLTISRAY6 1
DORBEEOBEEIT O, ERHEEEBET 31E. V52496 1 0AEEITO
RESIEATy MIBLT, 75296 1 OAEHMLLUKISAH 6 1558
—/—RERHBEDLDIC. BEAEE ORBHIEZTOEKE Lk,

COBRICENIE. V72X DOHEBDE. V7 A HNDEREKRESC 1 a~
61dEEZE—/—RERMLTREZITIIENTES, TDD. &
KEGC1a~61dBEADBEEEMIELTES, DFY, BEHTIDD/—F
ELTRERIET, V753 RYHAERICH L TREBBHRMEMT 2DEHET
x5,

e, AEEHEOI V1 -9 TEITINZTOT S LICDOWTEHRET
%, AvEa2—4Id BEBREGEINLEGEEREC1a~61dEICL205
A5 6 1ICHABDSEFFIEEZTOEFRHEEET7 3ICHLT. D—p |l a
ne (XE%) LEKROEEBEN L TREHEOBEEZITIUKITRY 6
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[0094]

[0095]

[0096]

[0097]

DEREEBTHDET S, COAVEI—FIEEKRIBICEEBHINTH Y.,
EEEBERDOCPU, XIEFCPURUAS | CHEQHEEF Y TOmMA &K
ADEDTH S,

7OV ZLiE, £EEIVEa—4%%, D—plane (XES) &H
ROBBRIZEES ERAKRORRELET S, V5256 1 OREHA/ Ty
h&. BEISAS6 1OAANNTY e EDBETDFR. V57RX56 1
NERDEFIRE 2 BEICUS R 2 RO 2RBHIHZ 1T O F K. 2BEICEW
T SR%9 6 1 OREREAEITOBEBEIE/NSTry hEDBEL. oI NER
ERE L ORBEIE/ Ty N OFERFICYUERTEORE 45T O 28 % £ K
TEHORBEEAETOFR, V5296 1 AEORBBHRRTISAY6 14
EORBREHREZ, /X7y MEREHEE (BntHBEEr 8 3) NAWVIRERIEHRE
LTBMT 2FHRE LTHEESE S,

O7OTSALICENE, L LAEEEEG 1 a~61dEEAKRAHR
/DB ENTED,

ZOM, BEMNBERICOVWT, AFEROXEL @M L AVEETEREE
ENARETH B,
= DERBA

60 EREVRTLA

61a~61d BntiE

62a, 62b H—N

63 HAEIL—%

65a~65g XK

74 HEIL—F 1 > THEE

81 TRX—IUAVKIR—=Fk

82 N—KRHITF70S

83 EnEikEes

84 HAEI—rI—VIVK

85 MWEIIL—MIVYUXIZEEDBEIEMEE (PERRERHIHER)
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86 /Ny RNEIEIT—T b (DBEER)
87 Ny hrkzO—2ay hrO—3> (HEEER)
88 EREMENSAN
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[55KIA1]
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1. I:' Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. I:' Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:' Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
[see extra sheet]

1. I:' As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. & As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
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3. I:' As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

. I:' No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

I

Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

1O O

No protest accompanied the payment of additional search fees.
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(Continuation of Box No. III)

(Invention 1) Claims 1-5, 7, and 8

The invention as in claiml relates to "a transfer device for a switch cluster,
which is configured to perform communication of path control through a main signal
path with a centralized control device for performing centralized control on the
switch cluster from the outside by a transfer device group connected by a
communication path, comprising:

a separation unit for separating an internal packet for the switch cluster
and an external packet for performing path control of the outside of the switch
cluster, which are transmitted through the main signal path; and

an internal path control unit for performing path control of the inside of
the switch cluster,

wherein the separation unit separates a path control packet for the inside
of the switch cluster, and the internal path control unit performs path control
in the switch cluster by the separated path control packet for the inside", and
has a special technical feature "a transfer device for a switch cluster, which
is configured to perform communication of path control through a main signal path
with a centralized control device for performing centralized control on the switch
cluster from the outside by a transfer device group connected by a communication
path, wherein a path control packet for the inside of the switch cluster and an
external packet for performing path control of the outside of the switch cluster
are separated, and path control in the switch cluster is performed on the basis
of the path control packet for the inside.

The invention as in claims 2-5 is dependent on the invention as in claim
1, and has the same special technical feature as claim 1.

The invention as in claims 6 and 7 relates to an invention of a transfer
method by a transfer device for a switch cluster, which is configured to perform
communication of path control through a main signal path with a centralized control
device for performing centralized control on the switch cluster from the outside
by a transfer device group connected by a communication path, or a program for
causing a computer to function as such a transfer device, wherein a path control
packet for the inside of the switch cluster and an external packet for the switch
cluster are separated, and a bypass path is generated when the path control packet
for the inside cannot be transmitted. The invention as in claims 6 and 7 has the
same special technical feature as claim 1 in that path control is performed on
the basis of a communication state of the path control packet for the inside.

Thus, the invention as in claims 1-5, 7, and 8 is classified as invention

Form PCT/ISA/210 (extra sheet) (January 2015)
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(Continuation of Box No. III)

(Invention 2) Claim 6

The invention as in claim 6 relates to "a transfer system, comprising: a
switch cluster by a transfer device group connected by a communication path; and
a centralized device for performing centralized control from the outside of the
switch cluster, for performing communication of path control of the switch cluster
through a main signal path by the centralized device, wherein

the centralized device performs path control to the outside such that the
switch cluster is regarded as a single node from the outside of the switch cluster
in accordance with a path control packet for the outside of the switch cluster”.

The invention as in claim 1 and the invention as in claim 6 have a common
technical feature in that "a switch cluster by a transfer device group connected
byacommunicationpath™and"acentralizeddevice forperformingcentralizedcontrol
from the outside of the switch cluster" are provided to "perform communication
of path control through a main signal path".

However, the following document indicates that, in an open flow, in an open
flow systemcomprising: aplurality of clusters (correspondingto "switch clusters”
in claims 1 and 6) formed of a plurality of network devices (corresponding to a
"transfer device" in claims 1 and 6); and a controller (corresponding to a
"centralized device" in claims 1 and 6) for controlling a plurality of network
devices handled by itself (clusters handled by itself), OF channel communication
for exchanging path information between the controller and the network devices
is implemented on D-plane (corresponding to a "main signal path” in claims 1 and
6) . Amatter that the system includes "a switch cluster by a transfer device group
connected by a communication path" and a "centralized device for performing
centralized control onthe switch cluster fromthe outside™, wherein "communication
of path control is performed through a main signal path” cannot be considered to
be a special technical feature.

There are no common technical features between the invention as in claim
1 and the invention as in claim 6.

Thus, the invention as in claim 6 is classified as invention 2.

Document : V¥ ffE i, /pHUEHER Openflow = hr—J 0BT A @G IO B 5, E1F
WE(E 52 2017 Fl(E Y VA o7 « KOGEEGMCHE 2, 29 August 2017, p. 19(B-6-1), [2.
Foy N7 EEEORZIEERE TS, fig. 1, (HIRASAWA, Takayoshi et al., Proceedings
of the 2017 IEICE Society Conference 2), non-official translation (Consideration
of cooperative communication band in distributed cooperative Openflow controller,
“2. Proposed device control method for network device”)

Form PCT/ISA/210 (extra sheet) (January 2015)
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