BmecTte Ha BonHe
umdpoBmn3auunm

MockBa = IKCNOUEHTP

ApxutekTypa “7"
mapuwpyTtusaTtopos Cis
co ASR 9000

Omutpun Bonkos, CCIE/CCDE

CnCTEMHDbIN UHXXEHEP

Cisco



Copep)xaHue

ASR9000 O630p NnpoayKTOB

ASR9000 CuctemHas apxutTeKkTypa
ASR9000 PacnpepeneHHbit Control Plane
Npouecc 06paboTku naketoB u QoS
I0S-XR & I0S-XR 64 Bit

BoiBOAbI

Cisco Connect 2019 TInr
CiIsco



ASR 9000 O630p
nPoayKToB



Cisco Connect 2019 TInr
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Cisco ASR 9000 - LLinpokast nmHenka o6opynoBaHus

Compact & Powerful

Flexible Service Edge

High Density Service Edge
and Core

Access/Aggregation

KomnakTHbI dopm-daKTop ¢
nonHon nogaepxkomn I0S-XR gna
pacnpeaeneHHom

nV Satellites
ASR 9000v, NCS5000
-ttt

ASR 9901

Fixed 2RU
456 Gbps

ASR 9001
Fixed 2RU
240 Gbps

16 Thps

* ONTMMaNbHO ANA MyNbTUCEPBUCHOM FPaHULLbI C
BbICOKOM CTeneHblo MacwTabuposaHusa (cpegHue u
KPYMNHble y3/bl)

ASR 9010

ASR 9906

ASR 9910
a@
4\ :

i

i

ﬁ

P

4 LC/10RU 4 LC/14RU 8 LC/21RU
7 Tbps 14 Tbps

32 Thps 64 Tbps

* MacwTtabupyemblii, BbICOKO-
NPON3BOAUTENbHDBINA CEPBUCHDIN
MapLIpyTN3aTOP ANA CBEPX-

ASR 9912

10 LC/30RU
80 Thps

160 Tbhps

S P/PE Mobility ] Broadband
: ]

CISCO

© 2019 Cisco and/or its affiliates. All rights reserved.




ASR 9000 O630p thabpuk KOMMYTaLUK

NUHTerpmnpoBaHHaA
dabpuka/RP/LC

ne

9901 2RU, 456G

9001, 2RU, 120G

Cisco Connect 2019

dPabpurKa NHTErpnpoBaHHasn c
RSP

9904
RSP880: 1.4T/slot

RSP5: 3.6T/slot

9006 9010

RSP880: 800G/slot
RSP5: 1.8T/slot

9906 9910

NHTerpupoBaHHan +
BoigeneHHaa ¢pabpukKa

Pe3epsupoBaHue 6+1

RSP880+SFC2: 1.4Tb/slot
RSP5+SFC3: 4.2T/slot

BoiaeneHHaa ¢pabpukKa

Pe3epBupoBaHue 6+1

9912 9922

RSP880+SFC2: 1.4Tb/slot
RSP5+SFC3: 4.2T/slot

TInlIr
CiIsco

© 2019 Cisco and/or its affiliates. All rights reserved.




0630p - Cisco ASR 9910

MpoussoguTenbHocTb | >64 Tbps; mid-plane apxutekTtypa

MponycKHan
pony >4 Thps 4
CNocobHOCTb Ha cioT :
Cnotbl 10 cnoToB - 8 J/INHEeNHbIX KapT 1 2 RSPs .
Rack size 21RU i
dNeKTponmTaHue 2 Power Trays (4.4 KW DC supplies (max 8); 6.0 KW AC supplies (max 6)) R
BeHTMNALMA Front-to-Back Airflow. 2 Fan Trays, FRU .
RSPs NHTerpuposaHHaa ¢abpuka, 1+1 Redundancy 1
CDa6pMKM 5 [ononHutensHbix pabpuk ana gononHutensHol emkoctu. 230G (600G) .
Ha pabpury g
KOMMYTaunm PesepBupoBaHune Ao 6+1 ncnonbsys MHTErpnpoBaHHyo ¢pabpuky B RSP’s :'
KapTbl BbICOKOWM NAOTHOCTU: .
100G: 1X100GE, 2X100GE , 4X100GE, 8X100GE, 12X100GE .
10G: 24X10GE, 36X10GE \;
MogynbHble:
JInHenHble KapTbl MOD80, MOD160, MOD200, MOD400
MPAs: 20xGE, 4x10G, 8x10G, 2x40G, 1x100G, 20x10G, 2x100G
KapTbl HU3KOW NNOTHOCTM:
40x1GE, 4x10G+16x1GE
. CepsucHana KapTa: Virtualized Service Module (VSM) " l Lol l I
Cisco Connect 2019

CISCO



0630p - Cisco ASR 9906

Mapametp OnucaHue

Ol >32T
NpPoOu3BOAUTENIbHOCTb
MponycKkHas 4T
CcnocobHOCTb Ha cNoT
Cnorbl 6 cnoToB - 4 NMHelHble KapTbl u 2 RSPs
Rack size 14RU
1 Power Tray
dneKkTponuTaHue Bnoku nutaHua 4.4 KW DC (makcumym 4)
Bnoku nutaHua 6.0 KW AC (makcumym 3)
BeHTUAALMS Front-to-Back Airflow
4 2 Fan Trays, FRU
RSPs MHTerpupoBaHua ®Pabpuka, 1+1 pesepBupoBaHuna

dabpukn kKommyTauumu

5 [OononHuTtenbHbiX ¢abpuk gna 4ONONHUTENbHOM
emKoctu. 230G (600G) Ha pabpuKy

Pe3epsupoBaHue 0 6+1 ncnonb3ya MHTErpMpPoOBaHHYIO
¢abpuKy B RSP’s

JInHeiiHble KapTbl

isco Connect 2019

Tomahawk
Lightspeed
CepBucHas Kapta : VSM c 32-bit XR noaaep:xkKkou

(Ww g'6T9) ‘Ul 6EHZ - BLODIA]

(2235 4233 e ¥ SN (35 SN NS v 02

58

dm
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o
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pittmm

o

(0RO 0=0c =6z 0z0
A
IeSa0g0s0seSe®

LUnpwuna : 17.60 in. (447.04 mm) Ml

CISCO



0630p - Cisco ASR 9901

XR 64-bit

abaputbl / MopTbl & BW

2 RU - ¢ 2 Tomahawk NPU
(ASR9001 - 2 RU ¢ 2 Typhoons)

rnybuHa ~59cm,(ASR9001 - 46¢cm)

456G Duplex BW
(ASR9001 - 120G Duplex)

Tonbko puKcupoBaHHbie nopTbl; 6e3 MPAs
42 BcTpoeHHbIX nopra: 16X1G, 24X1/10G, TexHU4yeckue XapaKTepuctukun
2X100G(QSFP28)

. PesepBupyembie 610KN NUTAHUA U

BEHTUJIATOPbI
SW & JluueH3aupoBaHue «  OxnaxpeHue - Front to back
. Tonbko 64 bit XR . Bce kabenn nogKkntovaoTca ¢ IMLEBOM CTOPOHDI

( NOpTbI/3NEKTPUYECTBO); BEHTUNATOPDI C

. PAYG mogensb - 120G,240G,360G, 456G -
0b6paTHOM CTOPOHDI

*  [onHaa GpyHKLUMOHANbHAA COBMECTUMOCTb C

Tornahawk . TunoBoe sHepronoTpebneHune: 1200W

Cisco Connect 2019 TInr
CiIsco

© 2019 Cisco and/or its affiliates. All rights reserved.



Hoebin npoueccop RSP5/RP3

XR 64-bit

.......

r— GPS
SVNC 0 SYNC 1 & ICS1/TOD

ii!

o s R S AR R LS Rk AR T A A A3

« 2x BITS ports on RJ-45 * Alarm output serial port

* 100Mbps, 1588 port — RJ-45 - USB

« TOD —RJ-45 « 2x Management ports on RJ-45

* 10Mhz on SMA « AUX & Console on RJ-45 connectors

¢ IxCMP « LED’s for major/critical and normal oper alarms or states

« 1PPS on SMA

Cisco Connect 2019 TInr
CiIsco

© 2019 Cisco and/or its affiliates. All rights reserved.



NMpoueccop RSP880-LT

« RSP880-LT - ato npoueccop 3 nokoneHus

MNpoussoguTenbHocTb 880Gbps/slot (npwu
pe3epBupyemMon KoHdUrypawmum)

4 Core Intel Broadwell1.8GHz processor
OocTtyneH B OByX BapuaHtax - TR (16GB)/ SE (32GB)
Moppoep)kka NUMHENHbIX KapT:
« Tomahawk
* Typhoon
« VSM
« SIP-700
Moppep)xka waccu
* 9006/9010/9910/9906/9904

IOna cXR nogaep)xka Bcero coyHKUMOHANa, KOTOpPbIA
noanepxusaercs u Ha RSP880 (noanepxka eXR
3annaHMpoBaHa Ha 6.4.x)

MacwTtabupyemoctb Control Plane : RSP880 = RSP880-
LT

HeTt nopnep)xku nV-Cluster n npuno)xeHum CToOpoOHHUX
npou3soauTenen

Cisco Connect 2019

© 2019 Cisco and/or its affiliates. All rights reserved.

RSP880-LT — a¢pPpeKTuBHOE, C SIKOHOMMUUYECKON TOUKMU
3peHus, peweHune ana murpauum c RSP440.

RSP880 RSP880-LT

8 Cores, 1.9Ghz 4 Cores, 2.4Ghz
4 SFP+ external No external SFP+
ports ports

2x32GB SSD 2x128GB SSD

TInlIr
CiIsco



CpaBHeHue Route Switch Processors u Route Processors
RSP ucnonbsyetcsa B ASR9910/9906/9904/9006/9010, RP B ASR9922/9912

RSP880
A99-RSP

OnucaHue 3" nokoneHwue RP u ASIC hbabpukm 4" nokonexue RP 1 ASIC babpukm

MponycKHas 800G/slot (9006/9010) 1.4T/slot 1.8T/slot (9006/9010) 4.2T/slot
cnocobHocTb Ppabpukn 1.4T/slot (9904) (separated fabric card) 3.6T/slot (9904) (separated fabric card)
KOMMYyTaLnUun 1.4T/slot (9906/9910) (9912/9922) 4.2T/slot (9906/9910) (9912/9922)

Intel x86 (lvy Bridge EP) Intel x86 (Skylake EP)

Mpoueccop 8 Core 2GHz 8 Core 2GHz

-TR: 16GB -TR: 16GB
-SE: 32GB -SE: 40GB

RAM

SSD 2 x 32GB Slim SATA 2 x 128GB Slim SATA

RSP880 - ASR 9010 Router, ASR 9006 Router, and ASR 9904 Router
A99-RSP - ASR 9910 Router and ASR9906 Router
RSP880-LT - ASR 9010, ASR 9006, ASR 9904, ASR 9910 Router and ASR9906 Router

Cisco Connect 2019 TInr
S —— e —— e — s #] 11 @] @

© 2019 Cisco and/or its affiliates. All rights reserved.



Cisco Connect 2019

15t Gen
Trident 120G

2" Gen
Typhoon 360G

3rd Gen
Tomahawk
1.2T

4th Gen
Lightspeed
3.2T

© 2019 Cisco and/or its affiliates. All rights reserved.

ASR 9000 - 3sonmouus IMHEAHDbIX KapT

Trident Octopus
90nm 130nm
15 Gbps 60 Gbps

Skytrain
65nm
60 Gbps

Tomahawk Tigershark

28nm 28nm
240 Gbps 200 Gbps

Lightspeed
16nm
400 Gbps

=

Santa Cruz
130nm
90 Gbps

===

Sacramento
65nm
220 Gbps

=

SM15
28nm
1.20 Tbps

SKB

16nm
3.59 Thps

PowerPC
Dual Core
1.2 Ghz

PowerPC
Quad Core
1.5 Ghz

TInlIr
CiIsco



ITuHenHblie kapTbl ana ASR 9000. Nokonenne N3 (Tomahawk)

A R0

| - “@)

MPASs P . - ' MPA
20x1GE MPAS ' e S— 32x1GE
2x10GE  1x100GE ['g -

4x10GE  2x100GE

1x40GE  20x10GE
2x40GE

3d gen LC -TR, -SE
Tomahawk NPU:
240Gbps, =i i , ,
~1 50I\/Ipps ﬂ_m E E _S_ ] b A9K-48X10GE-1G / A9K-24X10GE-1G
o , 5

—“ﬁ | ﬁﬁ é MOD400/MOD200
AOK-4x100GE ok oxT100GE g -
. A99-12x100GE A9K-400G-DWDM
Cisco Connect 2019 TInlIr

CISCO



ASR9000 32x1G MPA

T 3T
CLASS1 AS AS Ad k@ A® @
LASER s

1 o AgK-MPA-32X1GE

e 16 x 1GE SFP nopTtbi
65

With SFPs in all slots
SFPO SFP1

32 x 1GE CSFP nopTtbi
With all CSFP optics
SFP2 SFP3 SFP4 SFP5 SFP6 SFP7 CSFPO  CSFP1  CSFP2  CSFP3 CSFP4  CSFP5  CSFP6  CSFP7
0o 1 |2 3 |4 5 (6 7 8 9 (10 11 |12 13 |14 15 0o 1 (2 3 (4 5 |6 7 8 9 (10 11 (12 13 |14 15
AVAVAVAVIAVAVYAVAY AVAVAVAVAYAYAYAY AVYAVIAVAVYAVYAVYIAVAY AVYAVAVAVAVYAVYAVYAY
31 30| 29 28| 27 26| 25 24 23 22( 21 20| 19 18 17 16 31 30| 29 28| 27 26| 25 24 23 22| 21 20| 19 18| 17 16
SFP15  SFP14  SFP13  SFP12 SFP11  SFP10  SFP9 SFP8 CSEP15 CSEP14 CSEP13 CSEP12

CSFP11 CSFP10  CSFPS CSFP8

CSFP — Dual Channel BiDi SFP — 2 ports per SFP Slot
32/16 x 1GE (CSFP/ SFP Optics)

MOD 200 & MOD 400 Linecards
32 Bit & 64 Bit IOS-XR

MAC-SEC

SyncE | 1588
AES128/256 Encryption

Cisco Connect 2019

Bo3amorxkHa kombuHauma SFP n CSFP

NINr
Cisco



INuHenHbie kapTbl ana ASR9000. NMokonexnue N4 (Lightspeed)

CLASS
LASER

e (:l: s

cLasst1
LASER

%
A9K-16X100GE-TR |

A9K-16X100GE-TR

Cisco Connect 2019 NINr
Cisco



A99-32x100G-TR - nogroTtoBKka c 3pe Zettabyte

Cisco Connect 2019

MacwTtabuposaHue

CsepxBblcoKkana macwtabupyemoctb Control Plane ¢ eXR

HW o6paboTtka L2 knaccudpukaumm , xewmnra, prefix lookup, ACL,
06HOB/IEHWE 3aro/10BKa, NOCNeA0BaTe/IbHOCTb MOTOKOB, CTAaTUCTUKA,
nonuncepsl, WRED

© 2019 Cisco and/or its affiliates. All rights reserved.

CISCO



ASR9000 CucrtemHas
apXuTeKTypa



ASR9000 CuctemMHasa apxuTeKTypa

Control plane
pasfeneH Mexay RSP/RP

RSP/RP n LC CPU

Network Processor

Switch
Fabric

N
(Drossbar Crossbar

Fabric Fabric
ASIC J ASIC
Arbiter

IIIIIIIIIIIIIlIIIIIIII"IIIIIIIIIIIIIIIIIIIII

MonHoCTbIO pacnpeaeneHHasn
apXUTEKTYpa ANA AOCTUKEHUA

T

Data forwarding nonHocTbto BbICOKOM NPON3BOANTE/IBHOCTU W

pacnpeneneH mexay NPs _ ) . _ BbICOKOIO YPOBHSA
Active-Active Switch Fabric

Cisco Connect 2019 maclwtabuposaHua Control PIane‘.c|l.s.ég.

© 2019 Cisco and/or its affiliates. All rights reserved.



ASR9000 Slice Based apxutektypa IMHEMHOM KapTbl

Per Slice Power Management:
PE1(admin-config)# hw-module power saving location ? slice [0-3]

14x115G

|

oluge Yolms paleledss

|

Cisco Connect 2019

© 2019 Cisco and/or its affiliates. All rights reserved.

nule
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32x100GE (7-fabric) ApxutekTypa NMHEeAHOM KapTbl

Ell8llllSl|thlel; lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 600GX7Fab=
e e : CPU 4.27/slot
: SFPO | 7 : | =
E’::__:__:__:__:__:__:::__:__:__:__:__:__: \I Fabrico E
| QsFp4 | ' (SKB) —p
: —
I C—ip
i QSFP 8 M
i [ QSFP :
e —— G——— ||
: | asFP12 —
: [ QSFP :
: [ asFp16
S oLl Switch G
R Fabric 1 P
| Coskezn (5KB) | iy
E\fIf:IIIIIIIIIIIIIIIII M
: | asFp24 G
il‘::::::::::::::::::::::::::: D e
: | QsFp2s8 e

Cisco Connect 2019 alaln

CISCO



32x100GE (7-fabric) apxutekTypa NMTMHEeMHON KapTbl

« 3.2T linerate QSFP28 TR LAN nuHenHas KapTa
 Het HW noanep)xku OTN, MACsec u FlexE
« 7-Fabric nuHenHasa kapTa
 TNopnep)xuBaercs Ha 9922, 9912, 9910, 9906 & 9904 waccu
« Tpeb6yroTca komnnekTywowme nokoneHus LightSpeed
RP3
SFC3
RSP5
 [Mpou3BoanUTEeNbHOCTb JIMHEUHOM KapTbl
« ASR 9922,9912, 9910 & 9906 waccu
3.2T linerate c pe3epBupoBaHueM pabpuKmu KOMMyTaLUU
 ASR 9904 waccu
3.2T linerate c asymsa RSP5
1.8T npousBogutenbHocTb ¢ ogHuM RSP5

Cisco Connect 2019 NINr
Cisco



16x100GE (5-fabric) ApxutekTypa NMHEeMHON KapTbl
(c waccu 9922,9912,9910 & 9906)

600G x5 fab
SLLLLLLL S S N R R R R s s e - 3.0T/S|Ot
t 4xSlices CPU
- ¢ > —
: \_Q'E’Q%FPJT ., Retimer _ LightSpeed NPO a . : -
‘=] - - Switch M:XS ","
Fabric0 | p-x38 ||/
L (SKB) ——t— ¥ 3
E FP 4 — i H 4 H
: | Qs - ~ Retimer LightSpeed NP1 < : ?(2
asFP8 | > et — < S
T asFp11 - Retimer | | LightSpeed NP2 < N S8
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ ' il ¥ 8
M;XS
e N Gl ¥ 3
SFrP12 © > : T | — :
O sFp1s - Retimer | LightSpeed NP3 < > D s
Cisco Connect 2019 il

CISCO



16x100GE (5-fabric) ApxutekTypa NMHEeMHON KapTbl
(c waccu 9010 & 9006)

900G x 2RSP
e e e A e R A R A A A £ A R £ A E A R A R £ A 6 A A £ A R £ A £ R A B £ A A A E A R A R AR e e e s =1.8T
tAxSlices \ CPU = 900G per RSP
Ef X I h— : DI < —
P Q = ~ Retimer LightSpeed NPO | . | : :
e % Switch ‘_'-’; X
: Fabric0 | d——————] X3
. . RSP O
G (SKB) | i 3
: | asFpa [ " Retimer . Li < = 38
SUQsEP7 e—s Retimer LightSpeed NP1 < F o
srpg | M poti — < >
E (Il QSFP11 _ Retimer L|ghtspeed NP2 ﬁ ﬁxg
E 77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 .
: =8 | eop 1
R —— — R k) e
: SFP 12 | : . ! >
: \_Qy_QSFP“ls « ., Retimer _ LightSpeed NP3 D . <8
Cisco Connect 2019 afrafen

CISCO



16x100GE (5-fabric) ApxutekTypa NnMHEeMHOn KapTbl

 1.6T linerate QSFP28 TR LAN nuHenHas KapTa
- 5-Fabric nMmHenHas kapTa
* MoppnepxuBaetcsa Bcemu ASR9k moaysibHbIMM LIACCH
* [MpoussoguTenbHOCTb JIMHEMHOM KapTbl ¢ KOMNoHeHTamu LightSpeed
« ASR 9922,9912,9910 & 9906 waccum
* 1.6T linerate c pe3epBupoBaHuem pabpuku KOMMyTaLUHU
« ASR 9904 waccwu
* 1.6T linerate c asyms RSP5
* 1.4T npou3BoauTenbHOCTb ¢ ogHUMm RSP5
« ASR 9010 & 9006 chassis
* 1.6T linerate c asymsa RSP5
« 900G npoussoauTenbHOCTb ¢ ogHum RSP5

Cisco Connect 2019 NINr
Cisco



o o Runs distributed control plane
KOM nOHeHTb| n M HeM HOM Ka prl protocols for increased scale
BFD, CFM, ARP
Main forwarding engine L2 and L3 lookups Receive FIB table from RP and
, . . program hardware forwarding
Multicast replication toward Optics A table
User level QoS and Security features CPU

Dedicated queue ASIC - TM (traffic / Provides data connection to switch fabric

manager) per NPU for QoS functions _
Manage VoQ, Superframe and loadbalancing

User Configurable Queue on TM. data traffic across switch fabric
Default Port Queue Always Created. Mcast replication table for replication toward
NPs

Cisco Connect 2019 —
CISZCGO

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public



Apxutektypa Network Processor

TR 1 SE - oAMHaKOBbIM pasmep TR u SE umetoT pasHbIv pasmep

P MaMATHU
NPU Complex

‘B MAC | STATS MEMORY |

LOOKUP Forwarding chip (multi core)

- MEMORY TCAM |

TCAM: VLAN tag, QoS u ACL knaccudgpukaums

Stats memory: ctaTUCTUKa UHTepcdencoB, CTaTUCTUKA NepefaHHbIX NakeToB, U T.A.
Frame memory: buffer, Queues

Lookup Memory: forwarding tables, FIB, MAC, ADJ
TR/SE

Pa3snunyHble pa3mepbl namatn gna TCAM/frame/stats per-LC QoS, ACL, Konu4yecTBO NIOrm4ecknx
UHTepcencon

OpaunHakoBbIN pa3mep lookup memory Ha cuctemy. Ucnonb3oBaHue pasHbiXx TUNOB KapT (-TR/-SE) He
BNUSIeT Ha 3TOT NapamMeTp MacluTabupoBaHuUs.

-TR: transport optimized, -SE: Service edge optimized
Cisco Connect 2019 TInlIr

_ - : CiIsco
© 2019 Cisco and/or its affiliates. All rights reserved.



ASR 9900 ApxutekTtypa pabpuku KOMMyTaLUm

 3-Stage Hebnokupyemasa matpuua (PasgenbHbit Unicast n Multicast Crossbars)

Fabric frame format:
Stage 1 Stage 2 Stage 3
« Super-frame /g gg g

Fabric load balancing: Unicast ) .
. Unlc_ast per-packet Crossbar -, Multicast
* Multicast per-flow " Crossbar

Virtual Output Queue

Arbitration

Tomahawk LCs

/4»%///);,] skB| LightSpeed LC

—
, — i
g
-%% !

(7-fab)
VARRIEL:
A99-12X100GE > / .
A99-8X100GE-SE/TR ‘ / \/ A99-32X100GE-TR
I
SFC3

Cisco Connect 2019 NINr
Cisco



ASR 9000 Apxutektypa habpukKkm KOMMyTaLuUuU

- 3-Stage Heb6nokupyemas maTtpuua (PasgenbHbin Unicast 1 Multicast Crossbars)

Fabric frame format:
Super-frame

Fabric load balancing:
Unicast is per-packet
Multicast is per-flow
Virtual Output Queue

Arbitration )
fabric
Tomahawk LC
BxogAwaa nMHenHana KapTa
Cisco Connect 2019

© 2019 Cisco and/or its affiliates. All rights reserved.

Stage 1 Stage 2 Stage 3

~,

S
~
\\
~

Active-Active
Fabric

.............................. Unlcast
Crossbar ..
=\
fabric
Multicast =22
S ity A Crossbar /
Y fabric
RSP1

fabric

Tomahawk

lcxoaawasa anHeiHas kapTa

TInlIr
CiIsco



ASR9922/12: 7-fabric cuctema c kaptamu LightSpeed u
Tomahawk

*  Y7106bI MCNONb30BannUChb Bce 7 Gabpuk, Bce KapTbl B LLACCU AOMXKHbI ObITb ¢ noaaeprkkon 7-fabric
* Bce KapTbl LightSpeed n Tomahawk B faHHOM pexknume paboTtatoT Ha line-rate

ARBITER

RP2/RP3
NlnHenHble KapTbl Tomahawk :
_ 3.2T LC Ha line-rate, c yueTom
paboTatoT Hg line-rate, c yuetom 456 pesepea babpykm
e3epBa pabpurKku A Lo !
112156
Tomahawk LCs bl

LightSpeed LC

(7-fab) (7-fab)

A99-12X100GE

A99-8X100GE-SE/TR A99-32X100GE-TR

1.5T ¢ 7 pabpukamm oFC3 4.2T ¢ 7 dabpnkamu
1.29T c 6 pabpukamm 3.6T ¢ 6 pabpukamm

Cisco Connect 2019 NINr
Cisco




ASR99xx: 5-fabric cuctema c kaptamu LightSpeed u

TQWHM!&@ KapTbl MCMOb3YIOT TONbKO 5 dpabpuk ecnn cywectsyet B waccu 5-fab LightSpeed n Tomahawk

KapTa

1.075T ¢ 5 pabpukamu

860G c 4 pabpukamu

Tomahawk LC

(5-fabric)

LS LC
(5-fab)

3T c 5-fabrics
MpepoTtepawaeT cbpoc “high priority
NaKeToB M3-3a Neperpyskm pabpuku

V24

SKB

Bce kapTbl Tomahawk pabotatot Ha line-rate ¢ | | 3T ¢ 5 pabpukamu
y4yeTom pesepsa Gpabpuku; Kpome KapTbl

12x100GE , y Hee - 1.075T

2.4T c 4 dpabpukamm

Cnctema aBTOMATUYECKU OFPaHUYMBAET
Kaxapin slice 375G (93.75% linerate Ha
slice; kaxkabin 100G nopT moxeT
nonyuntb Ao 100% linerate)

Ons nonyyenuns 100G linerate Ha Bcex
nopTax :

e Shut down slice
CISCO



ASR9000
PacnpeneneHHbIA
Control Plane



ASR9000 PacnpepeneHHbin Control Plane
CPU

LPTS (local packet transport service):
control plane policing

SPP

CO ntrO | : X : Punt Swir.”. - >

packet : \
> \\ RP CPU: ROUtIng, MPLS’ |GMP’ PIM’
} . HSRP/VRRP, etc
$330020020828828223228228282082882282883232282282888232882882888282823228288823882832382% witc
CPAK Fabric
e " NP [ LC CPU: ARP, ICMP, BFD, NetFlow,
sTIsIIrIIININNNasaasiiiiiaananningg OAM/CFM, L2 PrOtOCO|S etC
]

NP Offloading: BFD
Cisco Connect 2019 TInlIr

CISCO



ApxutekTtypa L3 Control Plane

_______________________________________

CE» G

\
A}
1
1
1
1
1
1
1
1
1
U

.

— ~ ) RSP/RP CPU

RSP/RP

LC

—
g

\/ ‘ LC NP

AlB: Adjacency Information Base
LC CPU RIB: Routing Information Base

FIB: Forwarding Information Base

LSD: Label Switch Database

Cisco Connect 2019 TInlIr

CISCO



MAC Learning and Sync
@ NP nony4aet nHpopmauymio o MAC agpecax

(OKO”O 4M pps) E ......................................................................... E

. NP otnpasnasetr MAC notification (data plane) CPU «
coobuweHne scem NP B pamkax cuctembl ana
CUHXPOHM3aUMn nHpopmaummn o MAC agpecax. :

MAC notification n MAC sync paboTatoT Ha = = B
annapaTHOM YpPOBHe. Switch F itch Fabric

Data
packet

[ cru | ‘ ;

Switch :.-..-...--..--..--..--..-o..-.u-..--..--..--..--..-o..-.u-..-...--..--..-:

Fabric :| CPAK

/& |
o}
0
|_;r

Fabric

Cisco Connect 2019 TInr
CiIsco
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PacnpeneneHHasa apxutekrypa BFD

OSPF

\
\
\
\
\
\
\
\

ISIS

RP

BGP

T
1 /
’
l' g
’
! ’
1 ’
1 ’
1 ’
’
v >

BFD Session Tables on RP

/N

—— BFD Events
—————— BFD session info

BFD Session info

LC1-CPU

"
BFD Session Tables on LC

BFD Hellos
Cisco Connect 2019

FD Events

B\F\D Session info

\\‘ LCn-CPU

BFD Session Tables on LC

BFD Hellos

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public

NINr
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HW_Offloaded BFD hw-module bfd-hw-offload enable location 0/0/CPUO

RP
OSPF SIS BGP

BFD Events
BFD session info

BFD Session info BFD Session info

Cisco Connect 2019 BFD Hellos BFD Hellos ctlterlye

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public



[lpouecc 06paboTKH
naketoB U QoS



Fadclipeldc/icnnadA UABYyX—9ldllndA O0PdO0O IKd
NnakeTa

* Ingress lookup — onpeaenaeT NOpT Ha3HAYeHUA, U NPUMEHAET UCNOb3yeMbll ingress GyHKLMOHaN

 Egress lookup — nsmeHsaet napametpbl nakeTa (packet-rewrite) u npumeHaeT ncnonbayemblii egress pyHKUMOHAN

Switch
Fabric

EanHasa npoueaypa o6paboTky NakeToB — NPOCTOTa U NpeAckasyemMasi Npon3BoAUTENbHOCTb

Cisco Connect 2019 TInr
CiIsco

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public



ASR9000 npouecc 06paboTKM NakeToB Ha NIMHEMHOMN KapTe
Tomahawk

N

Ingress L2/L3 FIB lookup, \
ACL/QoS lookup

Ingress PBR/ABR, ACL, uRPF
Ingress QoS: classification,
marking, policing

Packet Punting

Ingress ECMP/LAG hashing /

Buffering packet from NP
Requesting fabric credit
Manage superframe and
load-balancing packet
across fabric

Manage system VoQ

\e Egress L2/L3 FIB lookup,

)

Ingress side of LC

CPU

ACL/QoS lookup

Egress PBR/ABR, ACL, uRPF
Egress QoS: classification,
marking, policing, shaping
Incomplete Adj Packet

MACSEC Emcryption
G.709/0TN/WAN-
PHY/LAN-PHY

Line Clocking

Punting
Egress ECMP/LAG hashing ~/

Egress side of LC

« MACSEC Decryption
 G.709/0OTN/WAN-

PHY/LAN-PHY .
* Line Clocking

Ingress Queuing E .

Processing
Bypassed in case no .
ingress queuing support

Cisco Connect 2019

Re-assembling packets N ?

from superframe

Send packet to

corresponding NP

* Release buffer and
fabric credit

\ %

Egress Queuing ]
Processing

TInlIr
CiIsco

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public



ApbuUTtpaxk abpukm KoOMMyTaLun

1: Fabric Requ

FIA*
and VOQ

4: load-balanced
transmission across
fabric links

Cisco Connect 2019

3: Fabric Grant -

est

P

SFC or RSP1

5: credit return

T

FIA*

2: Arbitration = and VOQ

*FIA: FABRIC
INTERCONNECT
ASIC

TInlIr
CiIsco

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public



Dabpurka komMyTauuu - 6anaHcuposka (Unicast)

Fabric
~ASIC

SFC or RSPO

SFC or RSP1

Unicast TpaduKk nepenaetca yepes nepsblit 4OCTYMNHbIN KaHan B CTOPOHY Ha3HayeHua (MakcumanbHaa 3pPekTUBHOCTD)

Kaxkapbit dpeiim (nnm super frame) cogepkut MHdbopmaLuio o nocaegoBaTe/IbHOCTU

Bce ASIC HaszHa4YeHMA UMEIOT IOFMKY BOCCTaHOBEHUA NOCNeA0BaTE/IbHOCTHU

3ap,ep>|<Ka CBA3aHHAA C BOCCTaHOB/EHMEM NOCNeA0BaTE/IbHOCTU - NOPAAKA HAHOCEKYHA,

Cisco Connect 2019 TInr
CiIsco

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public



WaOopPHUKad KOMMyTaunn = 0alilaHCHUPOBKA

(Multicast)

A2

SFC or RSP1

Al

« 1ns Multicast Tpaduka onpeaenaetca hash, Ha ocHoBaHuu (S,G) Ana noaaepP»KKM LENOCTHOCTU NOTOKA

« 1ns Multicast Tpadurka HeT apbuUTParKHOM NOTUKN — TPAPUK OTNPABAAETCA Yepe3 BblAE/IEHHYIO

NNOCKOCTb MaTpULbl KOMMYTaLMK

Cisco Connect 2019

TInlIr
CiIsco
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Flows exit in-order




DHYTPEHHNN LOS. IVIEXaHU3Mbl baCK FIressure 1

VoQ

Ingress LC

CPU

ObpaboTKa
’ naketa Ha NP

*  Wcxopsawaa NP otnpasnaeT backpressure ncxoaawemy FIA

*  UcxogAawmm FIA otnpasnsaeT backpressure B cTopoHy ¢pabpuku,
a 3aTem B cTopoHy VoQs Ha Bcex BxogAawmx FIA

* Hert Head of Line Blocking mexxay pasHbiMmu nopTamum nam
Mexay pasnunuHbimm VoQs ana Kaxaoro SFP/VQ

* [na Tomahawk FIA: 2k x4 VoQs

Cisco Connect 2019

Egress LC

(@)
O
-

I Back pressure MHMUNMpPYeTCS

neperpyskon Ha NP

* 100G oguH notok!

- [Ana Tomahawk FIA VoQ 100G, 40G uaun 10G nogaeprkka single flow line-rate

TInlIr
CiIsco

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public




3-ypoBHeBbIN nepapxmuecknini QoS (H-QoS)

LO 11 L2
Port Group Port scheduler
scheduler not not Policy
configurable configurable

*N/A *N/A *Shape
*Bandwidth
remaining

*1R2C policer

Grand-Parent

L3

Parent Policy on L2
(EFP) or L3 subint.
class-default or
physical port /w
user-defined classes

*Priority Level 1

*Priority Level 2

*Shape,

*bandwidth or bandwidth
remaining

*(W)RED

*Police

*Set (marking)

L4
Child policy (child of
Parent) with user-

defined classes & class-

default

».

*Priority Level 1

*Priority Level 2

*Shape,

*bandwidth or bandwidth
remaining

*(W)RED

*Police

*Set (marking)

policy-map child
class Prl
police rate 64 kbps
priority level 1
class Pr2
police rate 10 mbps
priority level 2
class C13
bandwidth 3 mbps
class Cl4
bandwidth 1 mbps
|
policy-map parent
class parentl
shape average 100 mbps
service-policy child
class parent?2
shape average 25 mbps
service-policy child
class class-default
|
policy-map grand-parent
class class-default

shape average 500 mbps

service-policy parent

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public

CIsSCO



ASR 9000 QoS Kputepuu knaccudukaumm
e st i

Inner/outer COS, Outer EXP Discard-class
VIHTep(IJEMC/EFPS inner/outer vlan, DSCP/TOS Qos-group
DEI TTL, TCP flags,
Source/Destination MAC address* Source/destination L4 ports
i . match all/match any Protocol
L3 nHteppenc Source/Destination IPv4
address*

noaaeprkka match all nam match any

NMpumeuyaHue:

Makcumym 8 COOTBETCTBMM Ha Ka)-K,EI,be/'I KJ1acCc, MaKCUmym 8 3anuncen Ha Kaxgoe COOTBETCTBUE

HE Bce 3aronoBKu moryT 6biTb ncnonb3oBaHbl B MQC policy-map

HeT nopgaep»xku "Deny” cooTBeTCTBUIN ecnm ncnonb3lyetcs access-list.

Cisco Connect 2019 NINr
Cisco

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public



Ouepeou

Queueing peiicteue

Ingress

Egress

KommeHTapum

shape

OA

OA

MNoaaeprknMBaeTca Ha Bcex MHTepdencax.

KoHdurypauma ckopocTn NogaepKMBaeTca Kak B NPOLLEHTAX,
TaK 1 B abCONOTHbIX 3HaYeHUAX. KoHpurypauma Burst He
noafepmBaercsa.

bandwidth

OA

OA

MoaaeprKMBaeTca Ha Bcex MHTepdeincax.
KoHdUrypauma ckopocTn noaaepKMBaeTca Kak B NPOLEHTAX,
TaK 1 B aBCONOTHbIX 3HAYEHUAX

bandwidth-remaining

A

A

MoaaeprknMBaeTca Ha Bcex MHTepdeincax.

KoHdurypauma nogaeprKMBaeTcs Kak B MPOLEHTaX, Tak U B
abCoO/OTHBIX 3HAYEHUAX, XOTA TONIbKO OANH TUM MOXKET
ncnonb3osaTtbcs B policy.

priority

LA

LA

[Ba priority ypoBHS noaaeprKMBaeTca Ha Bcex MHTepdencax.
Priority Knacc gonkeH 6biTb BCeraa orpaHM4YeH ¢ MOMOLLbHO
policer.

gueue-limit

LA

LA

Moaaep*KMBaeTca Ha Bcex MHTepdeincax.
MoeT 6bITb YKa3aH B nakeTax, bantax u time-based
napameTpax.

WRED

il

il

WRED Ha 6a3e prec/DSCP/EXP noaaepkusaetcs Ha L3
nHtepdercax. WRED Ha 6a3e discard-class noaaeprknsaetca Ha
L2 n L3 nHtepdeicax.

Cisco Connect 2019

*¢* He Bce ninHelMHble KapTbl NOAAEPXKUBALOT ingress queueing

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public

NINr
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CTtaHgapTHble HTEepdEnCHbIe ouepeau

- P1 P2 P3 L

Level 4 - «n Queues

Level 3 - «Il Schedulers
Level 2 - & «II Schedulers
Level 1 - ® dm Schedulers

Cisco Connect 2019 TInr
CiIsco

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public



MQC nepapxua B Queuing ASIC

P1T P2 P3 L o

L4

L3

L2

L1.

Cisco Connect 2019

c2 cd-c

cd-p

policy-map child

class cl
priority level 1
police rate 640 kbps

class c2
bandwidth 20 mbps

class class-default cd-cC
bandwidth 1 mbps

|

policy-map parent

class class-default Cd-{)
shape average 35 mbps
service-policy child

|

interface GigabitEthernet0/0/0/0
service-policy output parent

O Inactive entity
® Active entity

TInlIr
CISCO

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public



MQC nepapxua B Queuing ASIC
Pt G001 coooea

P1 P2 P3 L cl c2 cd-c ¢l c¢2 cd-c priority level 1

police rate 640 kbps

class c2

bandwidth 20 mbps

class class-default cd-c

bandwidth 1 mbps
|

policy-map parent

L4 class class-default cd-p
shape average 35 mbps
service-policy child

!

|3 Cd-{) cd-p interface GigabitEthernet0/0/0/0.1
service-policy output parent

!

interface GigabitEthernet0/0/0/0.2

|2 service-policy output parent

O Inactive entity
L1@) ® Active entity

Cisco Connect 2019 TInlIr
CISCO

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public



IOS-XR & I0S-XR 64 Bit



Cisco I0S - 0630p

Cisco I0S

|0S “Blob”

Cisco I0S-XE

— N
Q o
o o
< <
© ©
() O
+— +—
(%0} (%0}
O O
I I

Operational Infra

Kernel
Linux-BinOS

Classic I0S-XR

Control Data Mgmt
Plane Plane Plane

o] B IE o] b
@D a <j o
cese cese

Distributed Infra

OSPF
LPTS
NetFlow

Kernel
QNX, 32bit

2003-04

I0OS-XR 64 Bit

XR Code v2

Distributed Infra

Kernel
Linux, 64bit

XR Code v1

= _ 2] 51 a |8 1% (2] S
e BN BE ol 7 = S ER BB
O'l<o—i(/)>< mOCL<EOJU)><

RGP |

Distributed Infra

Kernel
Linux, 64bit

Virtualization Layer

Present Day

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public

System

Admin

Kernel
Linux, 64bit

CISCO




IOS XR OBontouus: Apxutektypa XR 64 Bit

Cisco Connect 2019

RP

Line Card

IOS-XR
Routing
Apps

System
Admin

Classic 1I0S XR

SeparatelAdminiPlane

L~

. AGMIRNRIERE
Routing
al Control Plane
ad
O
| -
O
@)
)
R
—

64 bit Linux Kernel

Linux-based Virtualized

I0S XR 64 Bit

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public
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IOS XR 64 Bit komnnekT - GISO - Golden ISO

 GISO onTMMKM3MPOBAHHbLIN MOA MHAMBUAYANbHbIE TPEDOBAHME 3aKa34MKa iSO.
* GISO cogepunt Mini ISO + rpoms + SMUs + config

Kak co3aaTtb GISO: ncnonb3osaTb YTUANTY, KOTOPaa ecTb Ha MaplupyTnsaTtope /pkg/bin/gisobuild.py

B JomeHe XR.
Usage: gisobuild.py [-h] -i BUNDLE _ISO [-r RPMREPO] [-c XRCONFIG] [-] GISOLABEL] [-m] [-V]
Mpumep: gisobuild.py -i asr9k-mini-x.iso -r . -c config-file -l v1

Script Parameter m Explanation Required/optional

BUNDLE_ISO Path to mini ISO Required
-r RPMREPO Path to RPM repo Optional
-C XRCONFIG Optional
| GISOLABEL GISO Label Optional
-m migration To build migration tar for ASR9K only. Optional
-v version Print script version and exit Optional
-h help Print help menu N/A

NINr
Cisco

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public
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Murpauusa ¢ Classic XR Ha |IOS XR 64 Bit

Mwurpaums ¢ cXR Ha eXR l
[lBa wara
eXR
gt
Upgrade eAR B.oX
cXR 6.4.x
cXR XR 6.5.x
2. Murpauus ¢ cXR
Pre-6.1.3 Ha XR 64 Bit
5.x.y/4.x.y
1. O6HoBNeHue Ha Classic XR
COOTBETCTBYOLLNM ﬂBa NVTU MUTPaLUNn:
1 64 Bit XR
HeneEoEY | 1. CSM aBTomaTtuueckasa
MUrpauus
Cchbinka: 2. MOP: PyuHasa murpaums

https://www.cisco.com/c/en/us/td/docs/routers/asr9000/migration/guide/b-migration-to-ios-
xr-64-bit/b-migration-to-ios-xr-64-bit _chapter 011.html

Cisco Connect 2019 TInr
CiIsco

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public


https://www.cisco.com/c/en/us/td/docs/routers/asr9000/migration/guide/b-migration-to-ios-xr-64-bit/b-migration-to-ios-xr-64-bit_chapter_011.html

[lpenBapuTenbHble TPeboBaHNA K MUrpaLum

Backup cfg Ha

KOMMOHEHTOB (Calvados, XR)

Cisco Caop 8.

CISCO

© 2019 Cisco and/or its affiliates. All rights reserved. Cisco Public



BbiBOObI

* ASR9000 — pPaHMUYHbIX MapLUPYTM3ATOP ONEPaATOPCKOro Kacca:
* boratbiit pyHKUMOHaN, 6bonbluMe cepBUCHDbIE BO3SMOXKHOCTU
* Pa3Hoobpa3sme annapaTtHbIX CPeacTB — ANA peannsauum pasanyHbIX

TpeboBaHUMN.

* [onHOCTbIO pacnpeaeneHHaa apXUTeKTypa — BbICOKas NPoOM3BOAUTENbHOCTDb U

MmacwTtabupyemocTtb

* EauHan, oTKpbITaaA U MoAy/IbHAA apXUTEKTYpa NporpamMmmHoro obecneueHus -

NPOCTOTA 3KcnayaTtaumm u 3¢deKTnBHaA 3almTa oT cboes

Cisco Connect 2019 NINr
Cisco
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Cnacun6o 3a BHumaHue!

OueHuTe gaHHYI0 ceccuto B MOHGUTIbHOM
NPUNOXEHUN KOHDEPEHLMH

n www.facebook.com/CiscoRu

www.youtube.com/user/CiscoRussiaMedia

www.instagram.com/ciscoru

www.vk.com/cisco
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