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OcHOBHaga 3agada mapliupyTusaropa —
obpabatbiBaTb TpadpuK

CeTteBble ycTponucTBa obpabaTbiBatoT TpadmK B TPEX NMITOCKOCTAX:
Data Plane, Control Plane n Management Plane...

CONTROL AND MANAGEMENT PLANE

Management Management Routing L2
SNMP, Telnet ~ SSH, SSL  Updates  <eepalives
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Switched Packets
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Buabl obpaboTkm Tpaduka

= CeTteBble ycTponucTBa obpabatbiBatoT Tpadmk B nnockoctax Data Plane,
Control Plane n Management Plane

— Tpadumk Data Plane Bcerga npoxoguTt CKBO3b YCTPOMUCTBO WU.
» O6pabatbiBaetca annapaTtHo (ASIC/NP) Ha cTtaplumx nnatdopmax

« KommyTupyetcsa ¢ nomollbto CEF Ha ypoBHe mpepbigaHull Ha NPorpaMMHbIX nrnatdgpopmMax

— Tpadwmk xe Control Plane n Management Plane Bcerga ngeT Ha yCTPOMCTBO U
obpabatbiBaeTcst CPU Ha ypoBHE NpOLIECCOB:

« B nnatdopmax ¢ annapatHon obpabotkon Tpaduk Control/Management Plane nocbelnaeTrcsa cHavdana
Ha RP/MFSC a 3atem K KOHKpeTHOMY nporpammHomy npoueccy (OSPF, BGP, SSH, nt.4.)

» B nnatgopmax ¢ nporpammHon obpaboTkon TpadurK NOCLIIAETCA HANPsIMYyHo K npoLeccy

— Ha Route Processor nonagaeTt u HEKOTOPbIN NPOUEHT Tpaduka data plane

* HecmapLpyTtmsmnpoBaHHble nakeTbl nogHumatoTca (punted) Ha RP, ana reHepauunn coobiieHuin ICMP
unreachable

* [aketbl ¢ IPv4 onumamu Takke obpabatbiBatotcs RP
» [lepsble nakeTbl NnoTokOB Multicast, ceccuin NAT, 10S FW, CEF Gleans, u gp. Toxe nonagatTt Ha RP
* A Takke HekoTOpble apyrue...
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LleHTpann3oBaHHaga apXUTekTypa
MapLupyTusaTopa, ocHoBaHHasa Ha CPU

Process Level
Control Plane Flash /DRAM

nterrace
processor

nterrace
processor

Interface

[Mpumepsl:
* Cisco 1700/2700/3700
» Cisco 1800/2800/3800
* Cisco 7200
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LleHTpann3oBaHHaga apXUTekTypa
MapLupyTusartopa, ocHoBaHHada Ha ASIC/NP

: Process Level
: Management Plane Control Plane

N\ V£ Performance Routing Engine @
Route Processor Packet Forwarding °
Console Engine
RISC 5K :
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+ Cisco 10000 ESR
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Access Module Uplink Module

© &

Cisco Learning Club 27 masi 2010 6



PacnpegeneHHaa apxutektypa MmapLupytusaTopa,
ocHoBaHHasi Ha ASIC/NP
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AnnapaTtHaa apxutektypa ASR 1000

Cisco Learning Club 27 masi 2010

RP (Route Processor)
« Control plane
* YnpaBneHue cucremom

Embedded Services Processor
(ESP)

» ObpabaTtbiBaeT Tpaduk U
cepBuchl

SPA Carrier Card (SIP)
» Cooepxut SPA

Shared Port Adapters (SPAS)
* BHelWHWe nHTepdenchl

LleHTpann3oBaHHas
apxuTekTypa

* Becb Tpadomk yepes ESP




Control Plane

= [1Ba pa3fU4HbIX COeANHEHUSA
control plane He
nepeceKarLmMXcs €
dataplane coegnHeHnaAMM

—Ethernet out-of-band
Channel (FO20).

~1?C = MOHUTOPWHI
COCTOSIHUSI KOMIMOHEHT

= YnpaBnawuwme coeaguHEeHUs
SPA

—Mexnay IOCP n SPA

EOBC

2
I C — Inter Integrated Circuit
SPA Control

SPA Bus
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Route Processor — RP1 & RP2

= Mexy3anoBble CBA3W Mexay ApYrumn Kaptamu (obmeH
ynpasnsowen nHgopmaumnen)

= Stratum-3 Clock ans cuHxpoHusauum (Hanpumep SONET)

. }J,gyrme YHKUMN, Hanpumep — ynpasneHne anekTponuTtaHnem,
OOHapy>XeHWe KOMMNOHEHTOB (KapTbl) U T.4. U T.1.

RP1 RP2
uny 1.5 GHz Freescale 8548 Dual-Core Intel Xeon 2.66 GHz
Mamsatb 2GB po 4GB 8GB po 16GB
Ethernet nopt ynpaBneHus Oa Oa
AUX nopT ynpaBneHus Oa Oa
KoHconbHbIN NOpT ynpaBneHus Oa Oa
HDD 40Gb 80Gb

Moppepxka BHew. USB Oa Oa
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Dataplane

= Becb Tpadumk
obpabartbiBaeTca Ha ESP

= WcknroyeHune: Punt path
Ansa Legacy npoToKonos
— obpabaTbiBaeTca RP

= [nterconnect ASIC B
KaXkaom
(pyHKLUMOHANILHOM
anemeHTe obecne4ynBaeT
coeauHeHue c backplane
nocpencTtsom ESI

= ESI (Enhanced Serdes
Interconnect)
MCNonb3ylTCcA AN
nepecbisfiku Tpadumka

= SPA coeauHAKOTCA C
backplane yepe3 SPA-
Agg ASIC u SPA-SPI
JINHKKN

ESI
SPA-SPI

Hypertransport
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INlnHeunka ESP

Nionb 2010

ESP-5G | ESP-10G | ESP-20G =SSIE€E

NponyckHas 5Gbps  10Gbps  20Gbps  40Ghps
CNOCODOHOCTb

basoBbin 6noK QFP 20 QFP 40 QFP 40 QFP 40
Hacrora 900 Mhz 900 Mhz 12Ghz 1.2 Ghz
CI/IHXpOH|/|3aL|,|/II/I

LLUndopoBaHune ~ 1Gbps 3 Gbps 8 Gbps 10 Gbps
Obnem namsTy 256 MB 512 MB 1GB 1GB
QFP

O6bem 6ycdepa 64 MB 128 MB 256 MB 256 MB
O6bem TCAM 10 MB 10 MB 40 MB 40MB
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«Quantum Flow Processor» - agpo ESP
= Packet Processing Engine (QFP-PPE)

40 PPE Ha ogHoM KpucTtanne
Kaxgbin PPE:
"  MHOrONOTOYHbIN (A0 4 BblAENEHHbIX KOHTEKCTOB)
= nporpammupyeTcs Ha C
= onepupyeT uensiM naketom (header+payload)
= notpebnsietr meHee 400 mMBT TN s ———

Lttt UE U U T |:- ==

= Buffer/Queue Subsystem (QFP-BQS)

Mbkas obpaboTka oyepeneit paspaboTaHa Anst 6onee YeM 5-ypoBHEBON (&
nepapxmm NnaHMpPOBLLMKA:

AnnapaTHbI nepapxmyeckmmn NNaHUPOBLLMK
Bonee 100 Tbic ovepenen ¢ 3-Ms napameTpamu
[MonHoCTbO HacTpanBaeMble YpoBHU Ha Ba3ze HQF
[Mproputesaums Ha HECKOSbKUX YPOBHAX

Traffic Manager (BQS)
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Cxema opranmsaumm QFP

/

Hardware Assists

Cisco QuantumFlow
Processor Engine

On-Chip Memory
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Buffer, queue, schedule (BQS)
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-

:
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From SIPs

Crypto
Co-Processor

SA table
DRAM

Yy

ESP RPs To SIPs
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e
Packet flow

DRAMs TCAM
= DRAM Internal TCAM
3 Interface Resources Interface

T

Resource Interconnect ]
Packets In =—p— 4 Buffering, -

Al Queuing, - E—

. . 4 |
|-> 1 Scheduler Packets Out
4ii

Packet Buffer +
Queuing Memory

CPU
Interface
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.
QoS BHYTpu ASR1000

SIP10 queues traffic
from SPA into ingress If 10Gig System Bandwidth

buffers and then is close to full OR if Cisco

sends to ESP10 QFP is too busy then SIP10
may still send High Priority
Traffic. 2
:‘ Queue status High and Low
If these queues fill SIP10 ( Ingress SIP ) >

-/

then SIP10 can send
Queue Status back to

specific SPA port —_—
If the queues fill then —

packets will tail drop '
or generate pause e :
frames for Ethernet, Sveweseisrisnanston. ..., I +—— This 10Gbps
. link is not
oversubscribed

Ingress SPA Interface
Ingress SPA
Ingress SIP
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QoS BHYyTpM ASR1000 (2)

1. Bxogsdwme nakeTbl nonagatoT B MarsbIn
6ydep B Cisco QFP

Cisco QFP Engine 2. HasHauaeTcs cBoGOAHbIN NpoLecc Ha
=Tl ' Cisco QFP Engine 1 HaunHaeTcs
- obpabotka naketa: MAC classification,
QoS classification, ACLs, forwarding
lookup, WRED, cRTP u T.4.

3. [nsa lookup, oGHOBRNEHNS CTAaTUCTUKMN,
COCTOSIHUM 1 Np. UMEEeTCs A0CTYn K
DRAM n TCAM.

4. Korga obpaboTtka 3aBepLueHa — 3anpoc
Ha pa3MelLieHne NakeTa B UCXOAALLEN
ovepeaun

5. Copaepxnmoe naketa KonmpyeTcs 13
BHyTpeHHero 6ydepa B 6onbLuon bydep
Ha BbIxo4e

From SIP10
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QoS BHYTpM ASR1000 (3)

1. TakeTbl HaxogaTca B Packet Buffer Memory
Qos 2. Cisco QFP Traffic Manager Scheduler
Schedulerl_”_”_”_l NPVYHYMaEeT peLleHns 1

— a. [duHamunueckn co3gaeT ypoBHU nepapxum us

Ve

Cisco QFP

MQC.

b. Moxet 3agaBatb minimum (bandwidth), excess
(bandwidth remaining), n maximum (shape)
napamMeTpbl AN KaX4on odepeau.

c. High-priority obroHstoT lower-priority nakeTbl.

3. 3arem Bandwidth scheduler HazHavaeT Cisco
QFP’s output bandwidth among the SIP10s

a. Cnepgur, yTobbl highest priority naketbl cpegu
pasHbIX SIP10 He 6bIn NoABEPXKEHbI
backpressure

b. High priority nakeTbl Bcerga nmMeroT NpuopuTeT

4. Taketbl nepegatcsa Ha SIP10 simultaneously

5. Mernkue 6ycepbl Ha SIP10 n SPA ncnonbayroTca
AN14 nepefadn nakeToB cpasy B HECKOSbKO
nopToB

6. Backpressure Ha QFP
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