ARISTA

EVPN~ /L 57k — 3 > 7 & RFC85840 %

Shishio Tsuchiya
shtsuchi@arista.com

Public. Copyright © Arista 2023. All rights reserved.


mailto:shtsuchi@arista.com

1ml

YR

s KT ERDOHRE

https://www.soumu.go.jp/menu seisaku/ictseisaku/net anzen/jiko/judai.ntml

ERBEERBORHEFELIEREZETIELERT.
RENAEERURGEREAN TROBEEZRIT HOF

- BEPHICRAZRSE + 30BLIAICHMERS

EBEE5X
HREH [z —oussmo AAES BES \
AETILBTS I 5B
TLBERB b e
DSBS Pt
1006 g%&’é
[y E~qA
= REESE G-l
BY FEba #v hE
BEEGEEH gY—E
105 = 3
— BREEHE -tnifLEW{\E-
By B 5w D ewn
=¥ $—ER
J
35
18509 28509 126509 24B3R9  RKEGERRRE

BREEGBORS R ﬂﬁf”
T T
((— memmemonsasmies T —
“®M | =F
= RAEHEND ROAVEEELEE
L —BE | +5
li T T
= L I—LPWA (RBEGIRABEHARDAONE—ARCBERNEARE | | o | =
—ERUENETED DEMEICES T ZERREE VNS, ) £EAT 2HEEES B
(—OERR-OECEFIBIBERBER. ) ROBSBEFRASANE |
AT EEANASICEETH7 Y SRV ALPWAY —E R —KB 'S
=
W ARES S BRBERBORRONES LTONROTMERFRNA VI —% | oy +7
v NEEY — PR (—OEA 5 OEETIEF B BEBERBEERT ., )
+oBM | BE
R =ha
i —OEHSEOEE TIB A ESEERBLUAOBSEERS
—®E  ®F

E1s

Al

Public. Copyright © Arista 2023. All rights reserved.

S DHENEALEATETIC



https://www.soumu.go.jp/menu_seisaku/ictseisaku/net_anzen/jiko/judai.html

AN I3

3

X RIETEAEDA TSIy

TR

R RETTEIEDA TV NEFE

Public. Copyright © Arista 2023. All rights reserved.




3

° %'\Eé-d_?é

CEARUA—THELL

- BA—SaU THA AL

2D—% -@®mB7aka

v >
- A=) ODLE
o @A YE

o #hIER) LR AV KA
* T:TULAVHE 7N

Public. Copyright © Arista 2023. All rights reserved.



EVPNOD &

BHOT—ETL—V

- RFC7432 MPLS 7—47L—Y

~ RFC8365 Network Virtualization Overlay (NVO)T—A—J L —2(VXLANZET))
® VXLAN, NVGRE, MPLSoGRE

BE—@BGPavkA—ILTL—Y

avka—)LIL—y EVPN MP-BGP (RFC 7432)

NVO
—B—TL—> MPLS NVGRE, VXLAN, ...
RFC 7432 RFC8365

!

Public. Copyright © Arista 2023. All rights reserved.



EVPN < JLFHR—=2%: RFC 7432

A2 B3—) MBI

AV B—)L BTN AU B— BN 2 D7z AR
l l

. 4

1 1
, Ethernet Segment | ! Ethernet Segment

:.. """""
3 \/

Single Active All Active

- BHOPEANDTILFHR—IVTEHHR—k
— All Active/Single Active(Active—Standby) D1 AZEHH=—k
- HEA—HRIbETAVNESD) EDRANY—/N\—/JL—3/ XA F)EPERI TIZEDLAG
- AVR=)IPNBIEN, A=Y Ryb T AU~ EDPES D FIPRE Lsizz

Public. Copyright © Arista 2023. All rights reserved.



EVPNVJLFR—3>2% A A T4 Ethernet Segment route

Designated Forwarder Election

2473 IMET PE1
RT=EVI-1

Active PE1

PE1,PE2

L]
“a
X
LY}
]
......
L]
LY}
]
a
]

o INTYNEEZFERLET H5AEDBUMNS Iy DALEE
- BUM(ZA—K&FvXk/Unknown1=F v A/ T IILF XX AMNIETOHOPEIZELEEIND
~ EVIIEZRENZALXENT=E THDIMETIL—r B ER
- RECA—H Ry AVMIERSNIZAA DPEN /N ybE2(E
- BEMNIZNTYNEEDOETEEENH S
- FEH SN -Designated Forwarder[dBUMN S 74 v XESIZERXE T HEEZFHD

Public. Copyright © Arista 2023. All rights reserved.




EVPNVJLFR—3>2% A A T4 Ethernet Segment route

Designated Forwarder Election
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RFC7432 8.5. Designated Fdrwarder i

https://www.rfc—editor.org/rfc/rfc7432.html#section—8.5
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MAC7Z KL XZEE on R1

Rl (config-router-bgp) #show mac address-table
Mac Address Table

Vlan Mac Address Type Ports Moves
101 001c.7351.85b7 DYNAMIC Pol 1
101 001c.73b0.0b12 DYNAMIC Vx1 1

Total Mac Addresses for this criterion: 2

Multicast Mac Address Table

Last Move

0:00:16 ago
0:02:22 ago

Vlan Mac Address Type Ports

Total Mac Addresses for this criterion: 0

Rl (config-router-bgp) #show vxlan address-table
Vxlan Mac Address Table

VLAN Mac Address Type Prt VTEP

101 001c.73b0.0bl2 EVPN Vxl 10.255.255.104
Total Remote Mac Addresses for this criterion: 1
Rl (config-router-bgp) #

Moves

Last Move

0:02:26 ago

7 PUDIIC. COPYNgnt © Alsta 2023. All fignts reservea.




MACZ KL XZEE on R2

R2 (config-router-bgp) #show mac address-table
Mac Address Table

Vlan Mac Address Type Ports Moves
101 001c.7351.85b7 DYNAMIC Pol 1
101 001c.73b0.0b12 DYNAMIC Vx1 1

Total Mac Addresses for this criterion: 2

Multicast Mac Address Table

Last Move

0:00:05 ago
0:00:05 ago

Vlan Mac Address Type Ports

Total Mac Addresses for this criterion: 0

R2 (config-router-bgp) #show vxlan address-table
Vxlan Mac Address Table

VLAN Mac Address Type Prt VTEP

101 001c.73b0.0bl2 EVPN Vxl 10.255.255.104
Total Remote Mac Addresses for this criterion: 1
R2 (config-router-bgp) #

Moves

Last Move

0:00:11 ago

5 PUDIIC. COPYNgnt © Alsta 2023. All fignts reservea.




MACZ7 KL XZEE on R4

R4 (config-router-bgp) #show mac address-table
Mac Address Table

Vlan Mac Address Type Ports Moves
101 001c.7351.85b7 DYNAMIC vx1 1 0:07:16 ago
101 001lc.73b0.0bl2 DYNAMIC Et4 1 0:07:16 ago

Total Mac Addresses for this criterion: 2

Multicast Mac Address Table

Vlan Mac Address Type Ports

Total Mac Addresses for this criterion: O
R4 (config-router-bgp) #show vxlan address-table
Vxlan Mac Address Table

—————————————————————————————————————————————————————————————————————— B FEHDMACT KL

> \*—s
VLAN Mac Address Type Prt VTEP Moves Last Move X[il:l_l*/\7jxé
101 001c.7351.85b7 EVPN vxl 10.255.255.101 1 0:07:23 ago 114%5
10.255.255.102
Total Remote Mac Addresses for this criterion: 1

eR4 (config-roupgdiicRsEp)rht © Arista 2023. All rights reserved. _




ANY

DF:EZE S T274JLF vian101

Rl#show bgp evpn instance vlan 101
EVPN instance: VLAN 101
Route distinguisher: 0:0
Route target import: Route-Target-AS:65000:101
Route target export: Route-Target-AS:65000:101
Service interface: VLAN-based
Local VXLAN IP address: 10.255.255.101
VXLAN: enabled
MPLS: disabled
Local ethernet segment:
ESI: 0034:0000:0000:0000:0005
Interface: Port-Channell
Mode: all-active
State: up
ES-Import RT: 00:03:04:00:00:05
DF election algorithm: modulus
Designated forwarder: 10.255.255.102
Non-Designated forwarder: 10.255.255.101
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ANY

DF:ZEET74JLF vlan102

Rl#show bgp evpn instance vlan 102
EVPN instance: VLAN 102
Route distinguisher: 0:0
Route target import: Route-Target-AS:65000:102
Route target export: Route-Target-AS:65000:102
Service interface: VLAN-based
Local VXLAN IP address: 10.255.255.101
VXLAN: enabled
MPLS: disabled
Local ethernet segment:
ESI: 0034:0000:0000:0000:0005
Interface: Port-Channell
Mode: all-active
State: up
ES-Import RT: 00:03:04:00:00:05
DF election algorithm: modulus
Designated forwarder: 10.255.255.101
Non-Designated forwarder: 10.255.255.102

18
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ANY

DF:ZEET274JLF vlan103

Rl#show bgp evpn instance vlan 103
EVPN instance: VLAN 103
Route distinguisher: 0:0
Route target import: Route-Target-AS:65000:103
Route target export: Route-Target-AS:65000:103
Service interface: VLAN-based
Local VXLAN IP address: 10.255.255.101
VXLAN: enabled
MPLS: disabled
Local ethernet segment:
ESI: 0034:0000:0000:0000:0005
Interface: Port-Channell
Mode: all-active
State: up
ES-Import RT: 00:03:04:00:00:05
DF election algorithm: modulus
Designated forwarder: 10.255.255.102
Non-Designated forwarder: 10.255.255.101

19
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DF:EH T4 )L vlan—aware—bundle

vilan 1001-1500

Rl#show bgp evpn instance vlan-aware-bundle Internet
EVPN instance: VLAN-aware bundle Internet
Route distinguisher: 10.255.255.1:1500
Route target import: Route-Target-AS:65000:1500
Route target export: Route-Target-AS:65000:1500
Service interface: VLAN-aware bundle
Local VXLAN IP address: 10.255.255.101
VXLAN: enabled
MPLS: disabled
Local ethernet segment:
ESI: 0034:0000:0000:0000:0005
Interface: Port-Channell
Mode: all-active
State: up
ES-Import RT: 00:03:04:00:00:05
DF election algorithm: modulus
Designated forwarder: 10.255.255.102
Non-Designated forwarder: 10.255.255.101
R1#

20 Public. Copyright © Arista 2023. All rights reserved.
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T A JLRDFEHR

Ordered list of PEs on the ES
Lowest to highest

vlan

vni

0:10.255.255.101

102,104,106.108,

10102,10104,10106.10108,

1:10.255.255.102

101,103,105,107,109

10101,10103,10105,10107,10109

Ordered list of PEs on the ES
Lowest to highest

Vlan—aware—bundle

vni

0:10.255.255.101

1:10.255.255.102

Internet:1001-1500

101001-101500
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MACZ7 KL XZEE on R4

R4#show mac address-table
Mac Address Table

Vlan Mac Address Type Ports Moves Last Move
101 001c.7351.85b7 DYNAMIC Vx1 1 0:00:52 ago
101 001c.73b0.0b12 DYNAMIC Et4 1 0:00:52 ago

Total Mac Addresses for this criterion: 2

Multicast Mac Address Table

Vlan Mac Address Type Ports
Total Mac Addresses for this criterion: O
R4#show vxlan address-table

Vxlan Mac Address Table

VLAN Mac Address Type Prt VTEP Moves Last Move

101 001c.7351.85b7 EVPN Vxl 10.255.255.101 1 0:00:58 ago
10.255.255.102
10.255.255.103

Total Remote Mac Addresses for this criterion: 1
25R4 # Public. Copyright © Arista 2023. All rights reserved. _




DF:EH vlan101

Rl#show bgp evpn instance vlan 101
EVPN instance: VLAN 101
Route distinguisher: 0:0
Route target import: Route-Target-AS:65000:101
Route target export: Route-Target-AS:65000:101
Service interface: VLAN-based
Local VXLAN IP address: 10.255.255.101
VXLAN: enabled
MPLS: disabled
Local ethernet segment:
ESI: 0034:0000:0000:0000:0005
Interface: Port-Channell
Mode: all-active
State: up
ES-Import RT: 00:03:04:00:00:05
DF election algorithm: modulus
Designated forwarder: 10.255.255.101
Non-Designated forwarder: 10.255.255.102
Non-Designated forwarder: 10.255.255.103
R1#

26 Public. Copyright © Arista 2023. All rights reserved.




DF:EH vlan102

Rl#show bgp evpn instance vlan 102
EVPN instance: VLAN 102
Route distinguisher: 0:0
Route target import: Route-Target-AS:65000:102
Route target export: Route-Target-AS:65000:102
Service interface: VLAN-based
Local VXLAN IP address: 10.255.255.101
VXLAN: enabled
MPLS: disabled
Local ethernet segment:
ESI: 0034:0000:0000:0000:0005
Interface: Port-Channell
Mode: all-active
State: up
ES-Import RT: 00:03:04:00:00:05
DF election algorithm: modulus
Designated forwarder: 10.255.255.102
Non-Designated forwarder: 10.255.255.101
Non-Designated forwarder: 10.255.255.103

27 Public. Copyright © Arista 2023. All rights reserved.




DF:EH vlan103

Rl#show bgp evpn instance vlan 103
EVPN instance: VLAN 103
Route distinguisher: 0:0
Route target import: Route-Target-AS:65000:103
Route target export: Route-Target-AS:65000:103
Service interface: VLAN-based
Local VXLAN IP address: 10.255.255.101
VXLAN: enabled
MPLS: disabled
Local ethernet segment:
ESI: 0034:0000:0000:0000:0005
Interface: Port-Channell
Mode: all-active
State: up
ES-Import RT: 00:03:04:00:00:05
DF election algorithm: modulus
Designated forwarder: 10.255.255.103
Non-Designated forwarder: 10.255.255.101
Non-Designated forwarder: 10.255.255.102

28 Public. Copyright © Arista 2023. All rights reserved.




DF#EH! vlan—aware—bundle
vlan 1001-1500

Rl#show bgp evpn instance vlan-aware-bundle Internet
EVPN instance: VLAN-aware bundle Internet
Route distinguisher: 10.255.255.1:1500
Route target import: Route-Target-AS:65000:1500
Route target export: Route-Target-AS:65000:1500
Service interface: VLAN-aware bundle
Local VXLAN IP address: 10.255.255.101
VXLAN: enabled
MPLS: disabled
Local ethernet segment:
ESI: 0034:0000:0000:0000:0005
Interface: Port-Channell
Mode: all-active
State: up
ES-Import RT: 00:03:04:00:00:05
DF election algorithm: modulus
Designated forwarder: 10.255.255.101
Non-Designated forwarder: 10.255.255.102
Non-Designated forwarder: 10.255.255.103

29 Public. Copyright © Arista 2023. All rights reserved.
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F 74+ JLRDFEH

Ordered list of PEs on the ES vlan vni

Lowest to highest

0:10.255.255.101 101,104,107 10101,10104,10107
1:10.255.255.102 102,105,108 10102,10105,10108
2:10.255.255.103 103,106,109 10103,10106,10109

Ordered list of PEs on the ES
Lowest to highest

Vlan—aware—bundle

vni

0:10.255.255.101

1001-1500

101001-101500

1:10.255.255.102

2:10.255.255.103
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Modulus DF election algorithm

* DF Election®T274JLk 7ILT) X LDmodulus TlEvlanlZI: L f=vniZPE
DETEY . HFEYDindexIZL TIXTFEBPEADFELS
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- ERAENFEAEFHIEIH I
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Preference

 PreferenceN—XMDDFERITERE N EIZHIE ] 5E

© BPEICA—U YT AVREIZTLI7ZLUOREZEIYH TS

« TJLI7LUAMKEVAINERIND

c BTCDIITaVIFEREETEREZF DOV INTITAITIIVFHR—EIT
TOIARFREAEEN . A—IVTIT4TIILFHR—IT THERT

L
Ae
Rl (config-evpn-es) #designated-forwarder election algorithm ?
modulus Default selection based on VLAN ID modulo number of candidates

preference Selection based on a configured preference value

Rl (config-evpn-es) #designated-forwarder election algorithm preference ?
<0-65535> Preference value

33 Public. Copyright © Arista 2023. All rights reserved.



Non-revertive (don't preempt) mode

« “don ‘t preempt me” bit (DP bit)ZtzyrLTT7RN\FL X T BHEIHFES

- JBANL TpreferencefEM KEM>1-ELTELDP bitZx v HE T, DFIE
ZEIEEMNT[CLVAEMNHFES

- DFIZEEMN{ToI=FFIZIZ1T. preferencelBIZLHBERMNITHNS

Rl (config-evpn-es) #designated-forwarder election algorithm preference 100 ?
dont-preempt Inform other candidates not to preempt this device as DF
<cr>

Rl (config-evpn-es) #designated-forwarder election algorithm preference 100 dont-preempt

34 Public. Copyright © Arista 2023. All rights reserved.



Highest Random Weight DF election algorithm

o BEENID modulusN— X DDF ElectionZ LAY X LEHRET BH1-8IZRFC8584TE
+  CapabilityZiBML .. KX G DPEE 115 & (ZIXT 74 ILEDmodulus(ZT74—)L/\v 9T %

 HRWTIZ. PEAIP7RL R, AV REAVREANF . A — Y Rybtd AU RBANFEERHNDL T ILETILT
JXLTINYD 2L T BIET. DFEBHETAIENTES, ZESIZTDODWLWT IPPRLAD /W 1{EN R
KELBPEM  IEEITAT—F —ELTREIRENS

© VLANFU/IN\YD G ING—U TEIRSNT-DFIZ5 X 524 HiRR
o PEAEBMEITHEIBREIN-ESITHEIO Y IILNREHE . ZOPEADFZo-ESOHEFEH

0 1 2 3

012345678901234567890123456718901
fot—t—t—t—t—F -ttt —t—t—t—F—F—F—F—F—F—F—t—t—F—F—F—F—F -t —F—+—+
| Type = 0x06 | Sub-Type (0x06) | RSV | DF Alg | Bitmap ~
fot—t—t—t—t—F -ttt —t—t—t—F—F—F—F—F—F—F—t—t—F—F—F—F—F -t —F—+—+
~ Bitmap \ Reserved \
fot—t—t—t—t—F -ttt —t—t—t—F—F—F—F—F—F -ttt —F—F—F—F =+ —+—+

Type 0: Default DF election algorithm, or modulus—based
Type 1: HRW Algorithm

35 Confidential. Copyright © Arista 2023. All rights reserved.



DFE HHRW vlan101

Rl#show bgp evpn instance vlan 101
EVPN instance: VLAN 101
Route distinguisher: 0:0
Route target import: Route-Target-AS:65000:101
Route target export: Route-Target-AS:65000:101
Service interface: VLAN-based
Local VXLAN IP address: 10.255.255.101
VXLAN: enabled
MPLS: disabled
Local ethernet segment:
ESI: 0034:0000:0000:0000:0005
Interface: Port-Channell
Mode: all-active
State: up
ES-Import RT: 00:03:04:00:00:05
DF election algorithm: hrw
Designated forwarder: 10.255.255.101
Non-Designated forwarder: 10.255.255.102

36

Confidential. Copyright © Arista 2023. All rights reserved.




DF3E HHHRW vlan102

Rl#show bgp evpn instance vlan 102
EVPN instance: VLAN 102
Route distinguisher: 0:0
Route target import: Route-Target-AS:65000:102
Route target export: Route-Target-AS:65000:102
Service interface: VLAN-based
Local VXLAN IP address: 10.255.255.101
VXLAN: enabled
MPLS: disabled
Local ethernet segment:
ESI: 0034:0000:0000:0000:0005
Interface: Port-Channell
Mode: all-active
State: up
ES-Import RT: 00:03:04:00:00:05
DF election algorithm: hrw
Designated forwarder: 10.255.255.101
Non-Designated forwarder: 10.255.255.102
R1#

37
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DF:EHHRW vlan103

Rl#show bgp evpn instance vlan 103
EVPN instance: VLAN 103
Route distinguisher: 0:0
Route target import: Route-Target-AS:65000:103
Route target export: Route-Target-AS:65000:103
Service interface: VLAN-based
Local VXLAN IP address: 10.255.255.101
VXLAN: enabled
MPLS: disabled
Local ethernet segment:
ESI: 0034:0000:0000:0000:0005
Interface: Port-Channell
Mode: all-active
State: up
ES-Import RT: 00:03:04:00:00:05
DF election algorithm: hrw
Designated forwarder: 10.255.255.101
Non-Designated forwarder: 10.255.255.102
R1#

38
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DF:ZEH T 74 Lk vlan—aware—bundle

vlan 1001-1500

Rl#show bgp evpn instance vlan-aware-bundle Internet
EVPN instance: VLAN-aware bundle Internet
Route distinguisher: 10.255.255.1:1500
Route target import: Route-Target-AS:65000:1500
Route target export: Route-Target-AS:65000:1500
Service interface: VLAN-aware bundle
Local VXLAN IP address: 10.255.255.101
VXLAN: enabled
MPLS: disabled
Local ethernet segment:
ESI: 0034:0000:0000:0000:0005
Interface: Port-Channell
Mode: all-active
State: up
ES-Import RT: 00:03:04:00:00:05
DF election algorithm: hrw
Designated forwarder: 10.255.255.101
Non-Designated forwarder: 10.255.255.102
R1#
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DF:EH HRW vlan101

Rl#show bgp evpn instance vlan 101
EVPN instance: VLAN 101
Route distinguisher: 0:0
Route target import: Route-Target-AS:65000:101
Route target export: Route-Target-AS:65000:101
Service interface: VLAN-based
Local VXLAN IP address: 10.255.255.101
VXLAN: enabled
MPLS: disabled
Local ethernet segment:
ESI: 0034:0000:0000:0000:0005
Interface: Port-Channell
Mode: all-active
State: up
ES-Import RT: 00:03:04:00:00:05
DF election algorithm: hrw
Designated forwarder: 10.255.255.101
Non-Designated forwarder: 10.255.255.102
Non-Designated forwarder: 10.255.255.103
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DF:EH HRW vlan102

Rl#show bgp evpn instance vlan 102
EVPN instance: VLAN 102
Route distinguisher: 0:0
Route target import: Route-Target-AS:65000:102
Route target export: Route-Target-AS:65000:102
Service interface: VLAN-based
Local VXLAN IP address: 10.255.255.101
VXLAN: enabled
MPLS: disabled
Local ethernet segment:
ESI: 0034:0000:0000:0000:0005
Interface: Port-Channell
Mode: all-active
State: up
ES-Import RT: 00:03:04:00:00:05
DF election algorithm: hrw
Designated forwarder: 10.255.255.101
Non-Designated forwarder: 10.255.255.102
Non-Designated forwarder: 10.255.255.103
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DF:EH HRW vlan103

Rl#show bgp evpn instance vlan 103
EVPN instance: VLAN 103
Route distinguisher: 0:0
Route target import: Route-Target-AS:65000:103
Route target export: Route-Target-AS:65000:103
Service interface: VLAN-based
Local VXLAN IP address: 10.255.255.101
VXLAN: enabled
MPLS: disabled
Local ethernet segment:
ESI: 0034:0000:0000:0000:0005
Interface: Port-Channell
Mode: all-active
State: up
ES-Import RT: 00:03:04:00:00:05
DF election algorithm: hrw
Designated forwarder: 10.255.255.101
Non-Designated forwarder: 10.255.255.102
Non-Designated forwarder: 10.255.255.103
R1#
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DF#EH! vlan—aware—bundle
vlan 1001-1500

Rl#show bgp evpn instance vlan-aware-bundle Internet
EVPN instance: VLAN-aware bundle Internet
Route distinguisher: 10.255.255.1:1500
Route target import: Route-Target-AS:65000:1500
Route target export: Route-Target-AS:65000:1500
Service interface: VLAN-aware bundle
Local VXLAN IP address: 10.255.255.101
VXLAN: enabled
MPLS: disabled
Local ethernet segment:
ESI: 0034:0000:0000:0000:0005
Interface: Port-Channell
Mode: all-active
State: up
ES-Import RT: 00:03:04:00:00:05
DF election algorithm: hrw
Designated forwarder: 10.255.255.101
Non-Designated forwarder: 10.255.255.102
Non-Designated forwarder: 10.255.255.103
R1#
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