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BBegoeHue

= ERPS (Ethernet Ring Protection Switching) — npoTokon ana obecneyeHus
OTKa30yCTOMYMBOCTM TOMOSOIrMN «KONbLO» B cpeae Ethernet.
CooTteTtctByeT ctaHgapty ITU-T G.8032

=  Ob6ecneuymBaeT Ype3BblvanHo manoe (50-200 mc) Bpemsi BOCCTaHOBMNEHUS
CBA3M NpU OTKase O4HON U3 JIMHWUI B KorbLeE.

= ObecneynBaet 3awmTy oT GOPMUPOBAHNSA METENb N BO3HUKHOBEHUS
broadcast wtopma .

. I'Io,u,,qep>|<|/|BaeT CIOXHbl€ KOJibUEBbIE TOMOJIOIMNN.
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BBegoeHue

. CLI,eHapl/Iﬁ NCMNoJib30OBaHUA — KOJibLUEBAA TOMOJI0I'NA

= OaunH 13 noptoB 6rnokupyetca ansa npegotspaileHust netnn — RPL (Ring
Protection Link)

= [lpn oBpbiBE CBA3M B KOMbLE pa3opBaHHbIN KaHan bnokmpyeTtcs, u
pasbnokupyetca RPL

» [locne BoccTtaHoBneHus cesa3n RPL BHOBb OnokupyeTcs.

Link down!

@ Pazonokmpyetca RPL

s RPL

Link down!

RPL Owner Link down!
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BBegoeHue

» RPL (Ring Protection Link) — coeauHenve, onpegeneHHoe mexaHM3mMoMm Kak
3a6MOKMPOBaHHOE MPU HOPManbHOM (PYHKLMOHMPOBaHUN KOIbLa

> RPL Owner - ysen, nogknioyeHHbln K RPL 1 6rnokupyoLwmin ero B HopMarnbsHOM
COCTOSIHUM 1 Pa3BnoKUPYIOLLMIA NP BO3HUKHOBEHUN HEUCNPABHOCTU

> R-APS (Ring — Automatic Protection Switching) Messages — npotokon
cooOLLEeHM, onncaHHbIM B pekomeHgauum G.8032:

= Signal Fail (SF) - coobuyieHne o paspbiBe COegMHEHMS

* No Request (NR) — o6baBnseTcs npym HopmanbHOM OYHKLMOHNPOBAHUN (HET
coobuweHnn SF 1 np.)

= RPL Blocked (RB) - coobuyeHune, otnpasnsemoe y3nom RPL Owner npu
onokmposaHum RPL, Bceraa naet B nape ¢ NR.

» RAPS VLAN - ortpenbHbiin VLAN gnsa nepegaun R-APS coobueHnit
> Protected VLAN - ykasbiBatotcss VLAN-bI, KOTOPbIE HY)XXHO 3aLLUTUTL OT MeTerb.
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BBegoeHue

ERPS Taimepbi:

Wait to Restore Tarimep

OTO BpeMs Mexay TeM Kak CoeaUHEeHne, Ha KOTOPOM Mpoum3oLLsia aBapusi, BOCCTaHOBUITOCb 0 MOMEHTA,
koroa RPL rnopt cHoBa nepengeT B 3abNoKMpoBaHHOE COCTOSIHME. HyxxeH anst Toro, 4ToObl
npegoTBpaTUTb YacToe nepekntodeHne RPL rnopra, ecnn coeguHeHue Ha KakoM-TO yyYacTke Konbua
OYeHb YacTO MeHsieT cocTosiHMe. TarMep Ucnonb3yeTcs ToNnbko y3nom RPL Owner. Tarimep
3anyckaeTcs, Kak Tonbko RPL Owner nonyyaet coobuweHne R-APS PDU ¢ NR dnarom. Mo ncreyenunn
aToro Tanmepa RPL noprt 3abnoknpyetcsa n ysen RPL Owner Ha4yHeT nocbinatb coobueHnsa R-APS
PDU c RB dnarom. o ymonyaHuio 5 MuHyT.

Hold-off Tarimep

Bpemsa mexay Tem kak y3en obHapyxun aBapuio Ha O4HOM U3 CBOUX COEANHEHUI [0 OTNPaBKU UM
coobueHuns Signal Fail (SF). Mo ymonuanuio 0 mc.

Guard Taimep

McnonbsyeTcs ans 3awmTbl y3roB Kosbla OT nonydeHus yctapeswmnx R-APS coobuweHun. 3ToT Tanmep
ncnonb3yeTcs Ans 3awmThl npouecca KOMMyTaLmMmM, B MOMEHT KOra aBapumHOe CoeauHEHME TOSbKO
BoccTaHoBunock. Koraa ysen obHapyxusaeT, YTO aBapuinHoe coeanHeHne BOCCTaHOBUOCH, OH
oTcbinaetT coobuieHne R-APS PDU ¢ NR dnarom u 3anyckaet Guard Timer. [0 ucte4eHnsa gaHHoro
Tarimepa Bce nosyydeHHble R-APS coobLweHns NrHopupyoTcs 3TUM Y3r0oM Korbua. Takmm obpasom,
OnoKMpoBaHHOE COCTOSIHME BOCCTAHOBIIEHHOIO aBapuUMHOro coeguHEHNs He ByaeT OTMEHEHO B TeYeHUU
9TOro nepmoga BpeMeHun. ATO BpeMst A0SMKHO ObiTb OonbLUe, YeM MakcuMarnbHas BO3MOXHas 3a4epka
nepefayu, B TedeHun kotopor ogHo R-APS coobuieHne obonget Bce konbLo. Mo ymonyanuto 500 mc.
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ERPS npumep 1

= KommyTtatop A:

create vlan vlanid 3

config vlan vlanid 3 add tagged 3-4
create vlan vlanid 5

config vlan vlanid 5 add tagged 3-4
create erps raps_vlan 3

config erps raps_vlan 3 ring_port west 3 3
config erps raps_vlan 3 ring_port east 4

config erps raps_vlan 3 protected_vlan add vlanid 5
config erps raps_vlan 3 protected_vlan add vlanid 1

KommyTarop C

config erps raps_vlan 3 rpl_port west

config erps raps_vlan 3 rpl_(F))wner enable wg’“ Kommyrarop B DES-3200-28
9 €rps raps._ Pl DES-3200-28

enable erps

» KommyTtatop B, C, D:
create vlan vlanid 3
config vlan vlanid 3 add tagged 3-4

KommyrtaTtop D
DES-3200-28

create vlan vlanid 5 RPL Owner
config vlan vlanid 5 add tagged 3-4 KommyTtarop A
create erps raps_vlan 3 DES-3200-28

config erps raps_vlan 3 ring_port west 3

config erps raps_vlan 3 ring_port east 4

config erps raps_vlan 3 protected_vlan add vlanid 5
config erps raps_vlan 3 protected_vlan add vlanid 1
enable erps
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ERPS npumep 2

Cxema
Ring A
ERPS VLANID 10
1
west
Sw 3 Pjst
0N
e e T RPL Owner A
RPL OwnerB| ° u 3
Ring B
N ERPS VLAN ID 30

Building Networks for People



ERPS npumep 2

KoHdpurypaums SW1:

config ipif System ipaddress 10.90.90.1/8

create vlan 10 tag 10

create vlan 20 tag 20

create vlan 30 tag 30

create vlan 40 tag 40

create vlan 50 tag 50

create vlan 60 tag 60

config vlian 10 add tag 47-48
config vlan 20 add tag 47-48
config vlan 30 add tag 47-48
config vlan 40 add tag 47-48
config vlan 50 add tag 47-48
config vlan 60 add tag 47-48
create erps raps_vlan 10

KoHdpurypaums SW2:

config ipif System ipaddress 10.90.90.2/8

create vlan 10 tag 10

create vlan 20 tag 20

create vlan 30 tag 30

create vlan 40 tag 40

create vlan 50 tag 50

create vlan 60 tag 60

config vlan 10 add tag 21-22
config vlan 20 add tag 21-22
config vlan 30 add tag 21-22
config vlan 40 add tag 21-22
config vlan 50 add tag 21-22
config vlan 60 add tag 21-22
create erps raps_vlan 10

config erps raps_vlan 10 ring_port west 47

config erps raps_vlan 10 ring_port east 48

config erps raps_vlan 10 state enable config erps raps_vlan 10 state enable

config erps raps_vlan 10 protected_vlan add vlanid config erps raps_vlan 10 protected_vlan add vlanid
1,20,30,40,50,60 1,20,30,40,50,60

enable erps enable erps

config erps raps_vlan 10 ring_port west 22
config erps raps_vlan 10 ring_port east 21
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ERPS npumep 2

KoHpurypaumst SW3:

config ipif System ipaddress 10.90.90.3/8 create erps raps_vlan 30

create vlan 10 tag 10 config erps raps_vlan 30 ring_port west 3

create vlan 20 tag 20 config erps raps_vlan 30 ring_port east virtual_channel
create vlan 30 tag 30 config erps raps_vlan 30 rpl_owner enable

create vlan 40 tag 40 config erps raps_vlan 30 protected_vlan add vlanid
create vlan 50 tag 50 1,10,20,40,50,60

create vlan 60 tag 60 config erps raps_vlan 10 add sub_ring raps_vlan 30
config vlan 10 add tagged 1-3 config erps raps_vlan 10 sub_ring raps_vlan 30
config vlan 20 add tagged 1-3 tc_propagation state enab

config vlan 30 add tagged 1-3 config erps raps_vlan 30 rpl_port west

config vlan 40 add tagged 1-3 config erps raps_vlan 30 state enable

config vlan 50 add tagged 1-3 enable erps

config vlan 60 add tagged 1-3

create erps raps_vlan 10

config erps raps_vlan 10 ring_port east 2

config erps raps_vlan 10 ring_port west 1

config erps raps_vlan 10 state enable

config erps raps_vlan 10 protected_vlan add vlanid
1,20,30,40,50,60
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ERPS npumep 2

KoHcpurypaums SW4.

config ipif System ipaddress 10.90.90.4/8

create erps raps_vlan 30
create vlan 10 tag 10

config erps raps_vlan 30 ring_port east 3

create vlan 20 tag 20 config erps raps_vlan 30 ring_port west virtual_channel
create vlan 30 tag 30 config erps raps_vlan 30 protected_vlan add vlanid
create vlan 40 tag 40 1.10,20,40,50.60

create vlan 50 tag 50 config erps raps_vlan 10 add sub_ring raps_vlan 30
create vlan 60 tag 60 config erps raps_vlan 10 sub_ring raps_vlan 30

config vian 10 add tag 1-3 tc_propagation state enable

config vlan 20 add tag 1-3 config erps raps_vlan 30 state enable
config vlan 30 add tag 1-3 enable erps

config vlan 40 add tag 1-3
config vlan 50 add tag 1-3
config vlan 60 add tag 1-3

create erps raps_vlan 10

config erps raps_vlan 10 ring_port east 1

config erps raps_vlan 10 ring_port west 2

config erps raps_vlan 10 rpl_owner enable

config erps raps_vlan 10 rpl_port east

config erps raps_vlan 10 state enable

config erps raps_vlan 10 protected_vlan add vlanid
1,20,30,40,50,60
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ERPS npumep 2

KoHpurypaums SW5:

config ipif System ipaddress 10.90.90.5/8

create vlan 10 tag 10
create vlan 20 tag 20
create vlan 30 tag 30
create vlan 40 tag 40
create vlan 50 tag 50
create vlan 60 tag 60
config vlan 10 add tag 47-48
config vlan 20 add tag 47-48
config vlan 30 add tag 47-48
config vlan 40 add tag 47-48
config vlan 50 add tag 47-48
config vlan 60 add tag 47-48

create erps raps_vlan 30

KoHpurypaums SW6:

config ipif System ipaddress 10.90.90.6/8

create vlan 10 tag 10
create vlan 20 tag 20
create vlan 30 tag 30
create vlan 40 tag 40
create vlan 50 tag 50
create vlan 60 tag 60
config vlan 10 add tag 47-48
config vlan 20 add tag 47-48
config vlan 30 add tag 47-48
config vlan 40 add tag 47-48
config vlan 50 add tag 47-48
config vlan 60 add tag 47-48

create erps raps_vlan 30

config erps raps_vlan 30 ring_port west 48

config erps raps_vlan 30 ring_port east 47 config erps raps_vlan 30 ring_port east 48

config erps raps_vlan 30 protected_vlan add vlanid config erps raps_vlan 30 protected_vlan add vlanid
1,10,20,40,50,60 1,10,20,40,50,60

config erps raps_vlan 30 state enable config erps raps_vlan 30 state enable

enable erps enable erps

config erps raps_vlan 30 ring_port west 47
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