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Kapsch CarrierCom kapsch >

“ Emlékeztet6

“ vPC

“ FabricPath

“ Melyiket, mikor, hol?




Kapsch CarrierCom I(apEC'h >

Emlékezteto

Spanning Tree nem a mai technologiakhoz lett fejlesztve
Sebesség, hibatlrés, szamitasi kapacitas
Problémak: kihasznaltsag, konvergencia, skélézhatg
1985.: Els6 implementacio, DEC 5
1990.: IEEE 802.1D
2001.: IEEE 802.1w RSTP
2005.: IEEE 802.1s -> 802.1Q: MSTP
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Korabbi STP témakorok

2007.: STP finomhangolasa

2008.: Hal6zati Megoldasok Szen erkonszolidaci@§ Kornyezetben

Layer2 Multipathing 3 fazisa

1. MAC Pinning
2. MCEC
3. L2ISIS

2012.: Veszprém, Layer2 WlrEok tervezése STP nélkil

MultiChassis EtherChannel
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Technologiak
Virtual Port Channel FabricPath
MultiChassis EtherChannel IS-IS L2 routing
UNI ECMP routing
Redundancia novelés NNI

Kapacitas novelés (nincs STP) Kapacitas novelés (nincs STP)
Gyors konvergencia Redundancia

Gyors konvergencia
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Kapsch CarrierCom

vPC attekintés

Physical Topology Logical Topology

Non-vPC vPC

Bi-sectional BW with vPC Virtual Port Channel

EtherChannel két kiilonb6z6 switch-hez Flggetlen vezérlési sik
Nincs STP altal blokkolt port Egyszer( topoldgia

Gyors konvergencia

vPC Layer2 EtherChannel!
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vPC terminolodgia

vPC Domain
két vPC képes switch

vPC peer
A domain egyik tagja

vPC member port
Az MCEC egy portja

vPC

PortChannel az ,,access” switch felé
vPC peer-link
VvPC peer-ek kozott, szinkronizacid

vPC peer-keepalive link

Keepalive link a peer-ek kozott
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vPC Peer-
keepalive link

jPC peer-link

vPC Domain

! | _
a8

v LN
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Adatsik hurok elkertilés

vPC peer-ek lokalisan tovabbitjak a forgalmat
Peer-linken tipikusan nincs adatforgalom

A Peer-linken levé forgalmat megjeldljuk

STP Domain
vPC Domain
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vPC kiterjesztése: vPC+

Fizikai architektura ugyanaz Virtual Switch ID
Funkcidk/Koncepcid ugyanaz Tovabbi el6nyok

s

FP VLAN's

P
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vPC Hardware tamogatas

Nexus 7k v  kivéve GE interface v
Nexus 6k v v
Nexus 5k v v
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vPC Domain felépitése

Alapvetd |1épések (sorrend fontos!) Y‘ Y

Domain létrehozasa
VvPC Peer Keepalive 0sszekottetés

VvPC Peer link 6sszekoOttetés

Port-Channel-ek és vPC-k felhasznaldsa

56 78
Konzisztens konfigurdcio
fig s /
%‘
= vPC member
ﬁ Routed Interface

Host Port
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vPC Domain — vPC csatlakozas

kapsch -~

LACP szomszéd a virtualis System ID-t latja vPC esetén

7K_1# sh vpc role
<snip>
vPC system-mac

00:23:04:ee:be:14 |

7K _2 # sh vpc role
<snip>
vPC system-mac

00:23:04:ee:be:14 |

vPC system-priority e 4 vPC system-priority . 4
vPC local system-mac : 00:0d:ec:a4:53:3c vPC local system-mac : 00:0d:ec:a4d:5f:7c
vPC local role-priority : 1024 vPC local role-priority : 32667
_— —_— _— —_— _— —_— _— —_— _—
[4---' _a—\
i = "
!J B | L] !
Regular (non vPC)\}
Port Channel T 112
1/4 1/5 -——
== EtherChannel
dc11-4948-1 5K 2
5K_2#sh lacp neighbor
<snip>
LACP rort Admin Opex Port Port
Port Flags Prioriu Dev ID Age key Key Number State
El/1 sAa 32768 023.04ee.beld Ge 0x0 0x801E 0x4104 0x3D
El/2 SA 32768 023.04ee.beld 1s 0x0 0x801E 0x104 0x3D
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vPC Domain — nem vPC csatlakozas

,Local system-mac”-t hasznalja minden nem vPC alapu PDU-hoz

(LACP, STP., ...)

7k_1 # sh vpc role
<snip>
vPC system-mac

: 00:23:04:ee:be:14

vPC system-priority : 1024
vPC local system-mac m‘
vPC local role-priority . 1024
Regular (non vPC)
Port Channel sttt cis " S 16\
=
5K 2 MCEC (vPC)
- EtherChannel

<snip>

Port Flags
Gil/4 SA
Gil/5 SA

dcl1-4948-2#sh lacp neighbor

LACP port Admin Oper Port Port
Priority Dev ID Age key Key Number State
32768

32768

I000d.ecad.533¢c] 8s 0x0 0x1D 0x108  0x3D
000d.eca4d.533c 8s 0x0 0x1D 0x108 0x3D
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vPC Peer Link

kapsch -~

802.1Q trunk, Cisco Fabric Services

Alapvetden csak flood-olt forgalmak
STP BPDU, HSRP hello, IGMP update

Arva portok forgalma

Er6sen ajanlott a 2x10GE

Ugyanolyan tipusu modulokon
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vPC Peer Keepalive Link

Heart beat lizenetek

Aktiv/aktiv detektalas

IP csomag

UDP:3200, 96 byte

Timer: 1s

Osszekottetés tipusa

Dedikalt 6sszekottetés (GE — EC)
MgmtO interface-k

L3 infratruktdran keresztul
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vPC hibakezelés

Peer-link megy Down-ba Peer-keepalivelink és a Peer-

. . link megy Down-ba
Keepalive ellenbrzés

. Els6dleges els6dleges marad
Els6dleges vPC peer nem

csinal semmit Masodlagos is elsédleges lesz

Masodlagos vPC peer Dual-Active maod

blokkolja a vPC portokat .,
STP |ép életbe

A masodlagos vPC peer arva

. e e, Forgalom kiesés
eszkozei izolalodnak 5
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vPC konzisztencia ellenOrzés

Peerlink-en futo CFS protokoll kiterjesztése
Konfiguracio ellenbrzés — 6nalld vezérl6k miatt

Két tipus
Kotelez6, Type 1 => suspend allapot (5.2 6ta csak a secondary peer-en)

Opcionalis, Type2 => syslog lzenet
Typel

Port-Channel mode, Link speed, Trunk mode, STP Port type, Loop/Root Guard, MTU
Type2

MAC aging timer, BPDU Filter/Guard, QoS, Port Security, ...
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vPC

vPC member port

Nexus 7k esetén akar 2x16 aktiv port

y——=
NX7K-1 : NX7K-2 :
interface port-channel201l interface port-channel201l
switchport mode trunk switchport mode trunk
switchport trunk native vlan 100 switchport trunk native wvlan 100
switchport trunk allowed vlan 100-105 switchport trunk allowed vlan 100-105
vpc 201 vpc 201
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vPC konvergencia idok

vPC link member failure -> subsecond

vPC port-channel failover -> subsecond

vPC Peer-link Failure -> subsecond

VPC peer-keep-alive Failure -> hitless

vPC primary/secondary device failure -> subsecond
vPC Supervisor Failover/Switchover -> hitless

vPC ISSU device Upgrade/Downgrade -> hitless
N7k, NX-OS: 5.2, 6.0, 6.1

http://www.cisco.com/en/US/docs/switches/datacenter/sw/verified scalability/b Cisco Nexus 7000 Series NX-OS Verified Scalability Guide.html
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Kapsch CarrierCom kap5Cn >

FabricPath

e BT BE

L

=4 switching &2 Routing
- —

= Konny( konfiguralas = Multi-pathing (ECMP)
= Plug & Play = Gyors konvergencia

= Rugalmas létesités = Skalazhatd
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FabricPath
Layer2 mindenhol Kivalrél egy L2 switch
STP limitacidi nélkul Belulrél egy protokoll koti

L : .o 0ssze az eszkdzoket
Switching & Routing elényei

Konny(l konfiguralas

ECMP, konvergencia, skalazhatdsag

2 = @
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FabricPath

Barmilyen topoldgia
Tamogatott eszkozok, interface-k

Nincs STP a fabricpath-on belll

N7K (config) # interface ethernet 1/1
N7K (config-if)# switchport mode fabricpath
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Optimalis adattovabbitas

= fﬁj
Remote + ﬁ

address

Egy lookup az ingress oldalon azonositja a kimend portot

Shortest Path, ECMP akar 256! Linken

Els6 szint: FabricPath Core link selection (L3/L4 mez6k alapjan)

Masodik szint: Port-Channel (src-dst ip)

Skalazhatdsag
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Skalazhatdsag

Conversational learning

MAC address tabla csak az unicast forgalomban résztvevék
cimét tartalmazza

Elméletileg végtelen szamu host kapcsolddhat

____________________ |
| Fabrlc Path :

A el
|

—|...—|—|__—|,§g

| E11 E1/2 \

A 5100 el

B $600, e1/2
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Layer2 integracié — VPC+

_% _________
% Fabric Path :

S0 SR
O U w2 U

Standard compliant
LACP (active or on)

MCEC csatlakozas a Fabrichoz

Virtualis Fabric Switch-ID a vPC-n beldl
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Uj Vezérlési Sik

IS-1S automatikusan rendel cimet minden FP switch-hez
Kiszamolja a legrovidebb utakat

ECMP tamogatas

Fabric Path

5200 L1,L2,L3, L4

5400 L1,L2,L3, L4
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Tovabbitasi tablak

kapsch -~

MAC cim/Switch ID karbantartasa a halézat szélén

Csomagok enkapszulalasa Fabric-ba

$100: FabricPath
Routing Table

Routing decisions

are made based on
2 the FabricPath
S$300 L1,! ,L3, L4

routing table

MAC address space:

S$300: CE MAC ‘ Switching based on

Address Table MAC address tables

CE := Classical Ethernet
B S300

A E 1M

| Titel der Prasentation

Untertitel der Prasentation | 27




Kapsch CarrierCom Kapsch >

FabricPath Terminologia

FP Core Ports

i Spine Switch

Core Switch

Edge Switch

)*l E 1N \

CE := Classical Ethernet |
O]
- —

CE Fdﬁe Ports
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FabricPath Vezeérlési Sik

Plug & Play

IS-1S automatikusan hozzarendeli a cimet minden egyes
elemhez

Shortest Path szamitas, ECMP tamogatas
Link cost, 400Gbps a referencia bw
Megbizhato 0sszekottetés szlikséges

DWDM esetén automatikus lézer kikapcsolas

|Id6zit6k hangolasa nem javasolt

Egy FP switch-ben két tabla:

FP routing table, MAC address table
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Hardware tamogatas

ASIC tamogatas szlikséges

Nexus 7000, F kartyak

Csak az F kartyak, vagy F kartyahoz csatlakozott FEX
FP Core és FP Edge is csak F kartyan

VPC+ is csak F-s kartyan mikodik

Nexus 6000
Nexus 5000

Nem kell L3 modul
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VI.AN & VPC-ln Fabric Path

vPC domain alatt fabricpath switch-id
konfiguralas

VLAN atvitel engedélyezés

Root priority

S100 (config) #

S100 (config-vlan) #
ce Classical Ethernet VLAN mode
fabricpath Fabricpath VLAN mode

S100 (config-vlan) #

S100 (config) # spanning-tree pseudo-information STP Device Host
vlan 42 root priority

Physical view



Kapsch CarrierCom kap5Cn >

Multi-Topology tamogatas

Nexus 5k-n 2 topologia

Nexus 7k-n 8 topologia

—————————————————————————————————————

‘

__ Fabric Path

Topology 0

Topology 2
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FabricPath keret

Switch ID — Egyedi azonosito LID — Local ID, port azonositd

Sub-Switch ID — Egyedi azonositdo VPC+ Ftag (Forwarding tag) — Unique number

domain-enként identifying topology and/or distribution
tree

Classical Ethernet Frame |GV GRS XN PR To M TS Payload

DMAC SMAC 802.1Q Etype Payload

Cisco FabricPath
Frame

12 blts 16 bits

Endnode ID Endnode ID 7 0 Etype
(5:0) (7:6) é 0x8903
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FabricPath Multi Destination Tree

Root for
Tree 1

Primary Tree Root a legmagasabb
prioritasu Switch (System ID, Switch ID)

Root for
Tree 2

Globdlis FTAG hozzarendelés mindkét

kifeszit6 fahoz

FTAG1: unknown unicast, broadcast,

multicast

FTAG2: multicast only

sl Rsm | ogical
Root or \ Tree 1
-\
5
's100 bsil Logical
Root for Tree 2
- -
"/
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FTAG!/tree 1 handles unknown
unicast, broadcast and some
multicast

ARP Request — Broadcast
M;J_Lfeig:sofri‘nglgm IRoo‘r for Tree 1‘ kRooT ‘or Tree ZJ

s10 S11

decap

DSID->FF
Ftag—>1
SSID->100

DMAC->FF

SSID9100

DMAC—>FF

SMAC->A
SMAC->A

Payload
Payload

Multidestination , ‘
Trees on S100 e — Multidestination

Trees on S140

Payload

Broadcast

FabricPath MAC Table
on S140

Payload

FGbI“ICPGTh MAC Table Step 1 :: Host A communicates to Host B for the first time — Sends ARP request to B
on S100 Step 2 :: S100 adds A into MAC table as the result of new source learning on CE port

Step 3 :: Since destination MAC is all ‘F’; S100 floods this frame out all CE ports
[Learn MACs of directly-connected devices unconditionally]

Step 4 :: Meanwhile, S100 selects ‘Tree 1’, marks this in the FabricPath header and floods this

frame out all FabricPath ports (L1, L2) that are part of Tree 1

el/1 (local)

Step 5 :: 510 floods this frame further, out (L3, L5) based on local info about Tree 1 Don’t Learn Remote MAC since

Step 6 :: S101 and S140 remove the FabricPath header and flood the frame out all local CE DMAC is unknown / is a Flooded
Ernmn

'JUI 0.
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ARP Reply — Unknown Unicast

Multidestination lRooT for Tree 1‘ \Roo‘r for Tree 2‘
Trees on S10
s10 st1
DSID->MC1
Ftag—>1

L1,L3,L5

DMAC->A

FTAG!/tree 1 handles unknown
unicast, broadcast and some
multicast

encap AG/tree 2 handles multicast
only
DSID->MC1

Ftag>1

SSID->140

DMAC->A

SMAC->B
SMAC->B

e Unknown

Multidestination ; : :
Trees on S100 " Multidestination

Trees on S140
FabricPath MAC Table
FabricPath MAC Table Host A on S140
on S100 Step 1 :: Host B sends ARP Reply back to Host A
Step 2 :: S140 adds B into the MAC Table from source learning on CE port
Step 3 :: Since A is unknown, S140 floods the frame out all CE ports A
Step 4 :: Meanwhile, S140 selects Tree 1, marks this in the FabricPath header and floods this

frame out all FabricPath ports (L5) that are part of Tree 1
Step 5 :: S10 floods this frame further (L1, L3) along Tree 1

el/1 (local)
5140 (remote)

e2/2 (local)

Step 6 :: S100 floods this frame further (L2) along Tree 1. Also, upon removing the FabricPath MAC A is Unknown
If DMAC is Known then Learn header, S100 finds host A was learned locally. Therefore adds B to the MAC Table as remote,
Remote MAC associated with S140
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Destination Switch ID is used to make
routing decisions through the

. . ’
Known Unicast FabricPath Routing NSRRI AR

Table on S11

decor

S10 L2,L4,L6

DSID->140
si1 - Ftag>1

si0 L2
S101 L4

5140

encap

DSID->140
Ftag—>1

SSID->100

DMAC->B

DMAC->B

L6 SMAC—>A

SMAC->A

Payload
Payload
FabricPath Routing | FabricPath Routing
Table on S100 Y. — ; : Table on S140
o
510 L1 ‘ 510 L5

Ssii1 L2

S100 - S100 L5,L6
Ss101 L1,L2 s101 L5,L6

5140 - !
Host A

FQbI"iCPQTh MAC Table Step 1 :: Host A starts sending traffic to Host B after ARP resolution FClbI"iCPClTh MAC Table

(o] 4] 5100 Step 2 :: S100 finds B was learned as remote; associated with $140, encap all subsequent on 5140
frames to B with S140 as destination in FP header

Step 3 :: S100 Routing Table indicates multiple paths to S140; runs ECMP hash and this

time S100 selects L2 as next-hop

Step 4 :: Routing Table lookup at S11 indicates L6 as next hop for S140

Step 5 :: S140 finds itself as destination in FabricPath header and B is also known locally; »
decaps FP header, adds A as remote & associates with S100

L1,L2 5140

Payload

A el/1 (local)
5140 (remote)

S100 (remote)
e2/2 (local)
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FabricPath Osszefoglalé

Rugalmas

Routing
Egyszer(

Nincs STP, rogzitett cimzés
Hatékony

ECMP

Skalazhato

MAC cimek ott tarolddnak, ahol szikség is van rajuk

| Titel der Prasentation Untertitel der Présentation | 38



Kapsch CarrierCom

Alkalmazasok

vPC+ — tipikusan UNI port
Nincs SPOF

FabricPath — tipikusan NNI port

Topoldgia fliggetlen

Nagyobb rugalmassag
Eredmeény:

Nagy rendelkezésre allas
Gyors konvergencia
Skalazhatdsag

Jobb kapacitas kihasznaltsag
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Elet Spanning Tree nélkiil

Q& A
Balla Attila
attila.balla@kapsch.net
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