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ASR1000 Series Momentum

Å7 Major releases since FCS in May 2008

Å> 1700 features

Customer Adoption Feature Velocity

# of Chassis per Fiscal Q # of Features

Å2,600+ customers ï600+ SP and 

1,800+ Ent customers

ÅOver 25,000 chassis booked

STATUS: 5-AUG-2010
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Cisco ASR1000
Universal Edge Router (ñnext-generation 7200ò)

ÅBNG and BNGv6 cluster

ÅMobile IP RAN

ÅL3VPN and L2VPN PE

ÅPeering Internet Gateway

ÅNAT Gateway ïNAT44, NAT64

ÅRoute Reflector

# of SPA Slots

Height 

Throughput

BNG sessions

Redundancy

HA and ISSU

ASR1002

3 (+4 GE)

2 RU

10 Gbps 

24K

Software

Yes

ASR1004

8

4 RU

40 Gbps

64K

Software

Yes

ASR1006

12

6 RU

40 Gbps 

64K

Hardware

Yes

ASR1013

24

12 RU

40/100 Gbps 

64K

Hardware

Yes

25,000+ chassis 

shipped, 600+ SP 

customers

ASR1001

1 (+4 GE)

1 RU

5 Gbps 

16K

Software

Yes
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ASR1000 Service Provider Momentum
Global Footprint ïover 600 Customers

Certified for Managed Services ïWAN & IPSec VPN

Other SP Deployments
Broadband

PE Route Reflector

IP RAN
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ASR1000 Enterprise Momentum
1,800 Global Enterprise Customers in 28 Months

Fastest-Selling High End WAN Aggregation Router!
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ASR1000  Hardware Overview
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ASR1001 ASR1002 ASR1004 ASR1006 ASR1013

Chassis

Scalable to 5 Gbps via. 

Software activated

license.

Four built-in GE ports.

Software redundancy

Scalable to 10 Gbps.

Four built-in GE ports.

Software redundancy. 

Scalable to 40 Gbps+

Software redundancy. 

Scalable to 40 Gbps+ 

Hardware redundancy. 

Scalable to 40Gbps+

Hardware redundancy

Embedded 

Services 

Processors 

Integrated Software 

Upgradeable

ASR1001-ESP2.5/5

(single)

ASR1000-ESP5

(single)

ASR1000-ESP10

(single)

ASR1000-ESP10 

(redundant)
NA

ASR1000-ESP10

(single)

ASR1000-ESP20

(single)

ASR1000-ESP20 

(redundant)
NA

NA NA
ASR1000-ESP40

(redundant)

ASR1000-ESP40

(redundant)

Route Processor 

Integrated

ASR1001-

(single)

Integrated 

ASR1000-RP1

(single)

ASR1000-RP1

(single)

ASR1000-RP1 

(redundant)
NA

ASR1000-RP2

(single)

ASR1000-RP2 

(redundant)

ASR1000-RP2 

(redundant)

SPA Interface 

Processor
Integrated Integrated ASR1000-SIP10

ASR1000-SIP10 ASR1000-SIP10

ASR1000-SIP40 ASR1000-SIP40

SPA Slots 1 (single height) 3 (single height) 8 (single height) 12 (single height) 24 (single height)

Integrated I/O

Daughterboard
1 NA NA NA NA

ASR 1000 Series Chassis 
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RP2ESP40

SIP10

or SIP40

SPAs

SIP10

or SIP40

SPAs

Cable 
Management 

Bracket

Á Picture for presentation purpose, aspect ratio of the actual ASR 1013 chassis is not what shown in the 
picture above

Chassis Options: ASR1013
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Chassis Options: ASR1006

RP

ESP

SIP

SPAs

6RU

0

1

0

1

0

1

2
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4RU

Chassis Options: ASR1004

RP

ESP

SIP

SPAs

0/0 0/1

0/2 0/3
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Chassis Options: ASR1002

ESP

SIP

SPAs

2RU
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Chassis Options: ASR1001

SPA

1RU

Integrated daughter card options:

- ASR1001 2XOC3POS

- ASR1001 4XT3

- ASR1001-4X1GE

- ASR1001-HDD (160 GB)

- ASR1001-8XCHT1E1
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Route Processor: ASR1000-RP2

ÁFeatures:

Second Generation ASR1000 Route Processor (RP)

Dual core 2.66 GHz Intel Xeon Processing Complex

Up to 4M v4, 1M v6 routes

Hot swappable HDD

HDD 

Enclosure
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ASR1000 RP1 and RP2 Hardware Comparison

ASR1000 RP1 ASR1000 RP2

CPU Freescale 1.5GHz Dual-Core Intel Xeon 

Processor 2.67GHz 

Memory 2GB default (2x1GB)

4GB maximum (2x2GB)

RP1 with 4GB built in 

ASR1002

8GB default (4x2GB)

16GB maximum 

(4x4GB)

Built-in eUSB bootflash 1GB (8GB on ASR-

1002)

2GB

NVRAM 32MB 32MB

Hard disk drive size 40GB 80GB

Chassis Support ASR 1002 (built-in), 

ASR 1004 and ASR 

1006

ASR 1004 and ASR 

1006

Cisco IOS XE Operating 

System

32 bit 64 bit
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ASR1000 Series SPA Interface
Processor: SIP10 and SIP40

Á Physical termination of SPA 

Á 10 or 40 Gbps aggregate throughput

Á Supports up to 4 SPAs

4 half-height, 2 full-height, 2 HH+1FH

full OIR support

Á Does not participate in forwarding 

Á Limited QoS

Ingress packet classification ïhigh/low 

Ingress over-subscription buffering (low priority)
until ESP can service them. 

Up to 128MB of ingress oversubscription buffering

Á Capture stats on dropped packets

Á Network clock distribution to SPAs, reference 
selection from SPAs

Á IOCP manages Midplane links, SPA
OIR, SPA drivers
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Shared Port Adapters (SPA) and SFPs

Ethernet SPA

SPA-4X1FE-TX-V2

SPA-8X1FE-TX-V2

SPA-2X1GE-V2

SPA-5X1GE-V2

SPA-8X1GE-V2

SPA-10XGE-V2

SPA-1X10GE-L-V2

Optics

SFP-GE-S

SFP-GE-L

SFP-GE-Z

SFP-GE-T

CWDM 

XFP-10GLR-OC192SR

XFP-10GER-OC192IR

XFP-10GZR-OC192LR

GLC-GE-100FX

GLC-BX-U

GLC-BX-D

Channelized

SPA-8XCHT1/E1

SPA-2XCT3/DS0

SPA-3XCT3/DS0

SPA-1XCHSTM1/OC3

ATM SPA

SPA-1XOC3-ATM-V2

SPA-3XOC3-ATM-V2

SPA-1XOC12-ATM-V2

Optics

SFP-OC3-MM

SFP-OC3-SR

SFP-OC3-IR1

SFP-OC3-LR1

SFP-OC3-LR2 

SFP-OC12-MM

SFP-OC12-SR

SFP-OC12-IR1

SFP-OC12-LR1

SFP-OC12-LR2

SFP-OC48-SR

SFP-OC48-IR1

SFP-OC48-LR2

XFP-10GLR-OC192SR

XFP-10GER-OC192IR

XFP-10GZR-OC192LR

Serial / POS

SPA-4XT-Serial

SPA-2XT3/E3

SPA-4XT3/E3

SPA-2XOC3-POS

SPA-4XOC3-POS

SPA-8XOC3-POS

SPA-1XOC12-POS

SPA-2XOC12-POS

SPA-4XOC12-POS

SPA-8XOC12-POS

SPA-1XOC48POS/RPR (POS mode)

SPA-2XOC48POS/RPR (POS mode)

SPA-4XOC48POS/RPR (POS mode)

SPA-OC192POS-XFP (POS Mode)

Refer to the SPA/SFP roadmap for more details

http://wwwin.cisco.com/sptg/erbu/products/asr1000/files/ASR_SPA_SFP_Support_RLS1.PPT
http://wwwin.cisco.com/sptg/erbu/products/asr1000/files/ASR_SPA_SFP_Support_RLS1.PPT
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ÁCentralized, programmable forwarding 
engine (i.e. QFP subsystem and crypto 
engine) providing full-packet processing

ÁPacket buffering and queuing/scheduling 
(BQS)

ÁIncreases BW to provide 40G throughput

Á11Gbps crypto BW throughput

ÁInterconnect providing data path links (ESI) 
to/from other cards over midplane

Support up to two 23 Gbps ESI links to 
each SIP slot (1 x 11G or 2 x 23G)

Á1.86GHz dual core CPU with 8GB memory 
managing QFP, crypto device, midplane 
links, etc

ASR1000-ESP40

QFP
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ASR1000 ESP2.5/ESP5/ESP10/ESP20/ESP40 Comparison

ASR1000 
with ESP2.5

ASR1000-
ESP5

ASR1000-
ESP10

ASR1000-
ESP20

ASR1000-
ESP40

System 
Bandwidth

2.5Gbps 5Gbps 10Gbps 20Gbps 40Gbps

Throughput 3Mpps 8Mpp 17Mpps 24Mpps 24Mpps

Based on QFP QFP QFP QFP QFP

# of Processors 10 20 40 40 40

Clock Rate 900 Mhz 900 Mhz 900 Mhz 1.2 GHz 1.2GHz

Crypto 
Processors

2-core 4-core 8-core 18-core 22-core

Crypto Engine 
BW (1400 bytes)

1Gbps 1.8Gbps 4.4Gbps 8.5Gbps 11.3Gbps

Crypto Engine 
BW (IMIX)

0.5Gbps 1Gbps 2.5Gbps 6Gbps 8Gbps

QFP Resource 
Memory

256MB 256MB 512MB 1GB 1GB

Packet Buffer 64MB 64MB 128MB 256MB 256MB

Queues 64K 64K 128K 128K 128K

Control CPU
Freescale 800 

MHz
Freescale 
800 MHz

Freescale 
800 MHz

Freescale 
1.2 GHz

Wolfdale 
1.6GHz

Control Memory 1GB 1GB 2GB 4GB 8GB

TCAM 10Mb 10Mb 10Mb 40Mb 40Mb
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ASR1000 Maximum Interface Termination Capability

1RU 2RU 4RU 6RU 13RU Comment
# SPAs (single-
height)

1 3 8 12 24

10GE 1 3 8 12 24 1-port 10GE

GE 12 28 64 96 192
8-port GE SPA; 1RU  and 2RU has 
4 built-in GE ports

FE 8 24 64 96 192 8-port FE

STM-4 1 3 8 12 24 1-port STM4 POS

STM-1 4+2* 12 32 48 96 4-port STM1 POS

T3/E3 4+4T3* 12 32 48 96 4-port T3/E3

ChT3 @T1 112 336 896 1344 2688 4-port Channelized T3

ChT3 @DS0 1024 3069 8184 12276 24552 4-port Channelized T3

ChT1 / ChE1 @DS0 192/256 576/768 1536/2048 2304/3072 4608/6144 8-port Channelized T1/E1

V.35/X.21/EIA-232é 4 12 32 48 96 4-port Serial (12in1)

ChSTM1 @ T3 / E3 3/3 9/9 24/24 36/36 72/72 1-port Channelized STM1

ChSTM1 @ T1 / E1 84/63 252/189 672/504 1008 / 756
2016 / 
1512

1-port Channelized STM1

ChSTM1 @ DS0 1023 3069 8184 12276 24552 1-port Channelized STM1

STM-64 1 3 8 12 24 1-port OC192 (single-height)

STM-16 4 12 32 48 96 4-port OC48

*     On ASR1001 with corresponding daughter card module

Á Physical interface termination capacities only

Á Assumes all SPA slots are filled with the respective SPA
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ASR1000 System and Software Architecture
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ASR1000 Building Blocks

ÁRP (Route Processor)

Handles control plane traffic 

Manages system

ÁESP

Handles forwarding plane traffic

ÁSPA Interface Processor

Shared Port Adapters provide       
interface connectivity

ÁCentralized Forwarding 
Architecture 

All traffic flows through the active 
ESP, standby is synchronized with all 
flow state with a dedicated ESI link

ÁDistributed Control Architecture

All major system components have a 
powerful control processor dedicated 
for control and management planes             

Route 
Processor 
(standby)

RP

Interconn.

Embedded Services
Processor
(active)

FECP

Interconn.

QFP 
subsys-

tem
Crypto 
assist

Embedded Services
Processor
(standby)

FECP

Interconn.

QFP 
subsystemCrypto 

assist

SPASPA

IOCP
SPA 

Agg.

é

Interconn.

SPASPA

IOCP
SPA 

Agg.

é

Interconn.

SPASPA

IOCP
SPA 

Agg.

é

Interconn.

Passive Midplane

Route 
Processor 

(active)

RP

Interconn.

SPA-SPI, 11.2Gbps
Hypertransport, 10Gbps 

ESI, (Enhanced Serdes Interface) 11.5Gbps or 23Gbps  # of ESI links may vary in SIP40 configuration. 

SPASPA

IOCP
SPA 

Agg.

é

Interconn.

SPASPA

IOCP
SPA 

Agg.

é

Interconn.

SPASPA

IOCP
SPA 

Agg.

é

Interconn.
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ASR1000 Control Plane Links

Á Ethernet out-of-band Channel (EOBC)

Run between ALL components

Indication if cards are installed and ready 

Watchdog timers

State information exchange for L2 or L3 
Protocols

Á I2C 

Monitor health of hardware components

Control resets

Communicate acive/standby, Real time 
presence and ready indicators

Control the other RP (reset, power-
down,interrupt, report Power-supply status, 
signal ESP active/standby)

EEPROM access

Á SPA control links 

Run between IOCP and SPAs

Detect SPA OIR

Reset SPAs (via I2C)

Power-control SPAs (via I2C)

Read EEPROMs

SPASPA

IOCP
SPA 

Agg.

é

Interconn.

SPASPA

IOCP
SPA 

Agg.

é

Interconn.

SPASPA

IOCP
SPA 

Agg.

é

Interconn.

Route 
Processor 
(Standby)

Route 
Processor 

(active)

Forwarding 
Processor
(Standby)

FECP

Interconn.

QFP 
subsys-

tem
Crypto 

assist

Forwarding 
Processor

(active)

FECP

Interconn.

QFP 
subsys-

tem
Crypto 

assist

Midplane

RP RP

GE, 1Gbps

I2C

SPA Control

SPA Bus

SPASPA

IOCP
SPA 

Agg.

é

Interconn.

SPASPA

IOCP
SPA 

Agg.

é

Interconn.

SPASPA

IOCP
SPA 

Agg.

é

Interconn.
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QFP ïQuantum Flow Processor
C-programmable DPI SMP Network Processor

Distribute & Gather Logic

Resources & Memory Interconnect 

complete packets

complete packets

Processing Pool

160 Engines

(40 PPEs x 4 threads)

BQS ASIC

- 128K queues

- 5L shaping

DRAM 

on-chip

resources TCAMSRAM

DRAM 7

DRAM 0

Fast Memory Access

>100 engineers

>5 years of development

>40 patents

(2010: new version)

1.3B transistors

(NPU = cca 500M)

TI 90nm, 8L

0.51W per thread
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ASR 1000 System Bandwidth

ÁESP bandwidth denotes the total output bandwidth of the system, regardless 
of the direction

ÁHigh priority traffic (as long as it is not over-subscribed - Example: <=10G for 
ESP-10G) will not be affected by this bandwidth limit

ÁESP-10G Examples:

5G

5G ASR

1000

5G Unicast in each direction

Total Output bandwidth 5+5=10

1G 8G

2G 2G

1G Multicast with 8X replication in one direction

2G unicast in the other direction

Total Output bandwidth 8+2=10G

5G 5G

6G6G

5G Unicast in one direction & 6G Unicast 

in the other direction

Total output bandwidth (5+6=11) exceeds 

10G; Only 10G will go through

1G 10G

1G1G

1G Multicast with 10X replication in one direction

1G Unicast in the other direction

Total bandwidth (10+1=11) exceeds 10G; only 10G 

will go through

ASR

1000

ASR

1000

ASR

1000

5G

5G
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System ArchitectureðDistributed 
Control Plane

Zero

Packet

Loss

Separate and independent internal communication link for control plane (GE)

Active
Route 

Processor

Standby
Route

Processor

RP fails 

HW or SW

Standby
Becomes

Active

SPA Interface Processor

SPA SPA

SPA SPA

SPA Interface Processor

SPA SPA

SPA SPA

SPA Interface Processor

SPA SPA

SPA SPA

Active
Embedded Services

Processor

Standby
Embedded Services

Processor
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System ArchitectureðCentralized 
Data Plane

SPA Interface Processor

SPA SPA

SPA SPA

SPA Interface Processor

SPA SPA

SPA SPA

SPA Interface Processor

SPA SPA

SPA SPA

Active
Route 

Processor

Standby
Route

Processor

Active
Embedded Services

Processor

Standby
Embedded Services

Processor
ESP fails ïSW or HW

Standby
Becomes Active

Minimal
Data

Interruption

Á All packets processed by QFP for forwarding

Á Separate and Independent links for Data Plane communication  (ESI 11.5G)
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ASR1000 Software Architecture ïIOS XE

ÁIOS XE = IOS + IOS XE Middleware + 
Platform Software

ÁOperational Consistency - same look 
and feel as IOS Router 

ÁIOS runs as its own Linux process for 
control plane (Routing, SNMP, CLI 
etc). Capable of 64bit operation.

ÁLinux kernel with multiple processes 
running in protected memory for 

ïFault containment

ïRe-startability

ïISSU of individual SW packages

ÁASR 1000 HA Innovations

ïZero-packet-loss RP Failover

ï<50ms ESP Failover

ï Software Redundancy
SPA Interface Processor Embedded Services 

Processor

Route Processor

Control Messaging

Kernel Kernel

Kernel

QFP

Client/Driver

Chassis 

Manager

Interface

Manager
Forwarding

Manager

SPA

Driver

SPA

Driver

SPA

Driver

SPA

Driver

IOS 

(Standby)

Forwarding

Manager

Chassis

Manager

IOS 

(Active)

IOS XE Platform Adaptation Layer (PAL)

Interface

Manager

Chassis

Manager



© 2009 Cisco Systems, Inc. All rights reserved. Cisco ConfidentialPresentation_ID

An IOS XE InnovationðSW 
Redundancy

ÁAn option to run dual 
IOS images on single 
RP HW for 1/2/4 RU 
chassis results in zero 
service disruption 
during IOS upgrades

ÁFailover of IOS 
instance or RP doesnôt 
cause service impact 
to IOS FW or NAT

Route Processor

Embedded Services 

Processor

Kernel

QFP

Forwarding
Manager

Chassis
Manager

Kernel

Chassis 
Manager

Interface
Manager

Forwarding
Manager

IOS

12.2XN
(Standby)

IOS

12.2XN
(Active)

IOS XE Middleware

SPA Interface 

Processor

Kernel

SPA

Driver

SPA

Driver

SPA

Driver

SPA

Driver

Interface
Manager

Chassis
Manager

Control Messaging
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ASR1000 Application Visibility & Control
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Challenges in network operations and 
planning todayé

ÁBandwidth Management

ÁNetwork Congestions

ÁAssuring User Experience

ÁContent Control

Parental/Web Control/URL filtering

ÁSecurity Threats
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Tomorrowôs Solution to manage the networké

Deep

Packet

Inspection

Visibility
Control

DPI of packet 

contents up to L7. 

Inspect ~1000 

protocols and 

sub-protocols using 

advanced 

classification 

mechanisms

Get visibility into 

network users and 

traffic pattern & 

capacity & trends

Smarter decisions 

on how to handle 

network traffic-Per 

application and per 

user prioritization 

and control

Web Based Eco-System 

to manage the solution

Simple to Enable

Natively Integrated into 

Cisco Routers

Application Visibility & Control

AVC
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AVC  - How it works

Insight Reporter
1

2

3

Router controls and collect 

statistics at application & 

subscriber granularity

ASR1000

FNF

Collection 

Manager & 

Database 

1. Application Monitoring 

& Control 

2. Data Collection

Cisco Collection-Manager 

(CM) aggregates & persists 

data 

3. Insight Reporter

Advanced Web-based UI

Drill down, Scheduled 

reports, email integration, 

PDF export and more

In IOS XE 3.4S (July ó10) :

VScale to 100 reported Interfaces

VProvide an ISO image (including 

OS) to simplify the SE installation

Data
Base
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AVC ïWhat are the building blocks

Deep

Inspection

NBAR2

NBAR 

Protocol Pack

Collection Manager

&

Insight Reporter

Visibility

FNF+
Control

QoS+

Cisco Prime

NMS
MQC/C3PL

Building Blocks
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NBAR 2

Á New DPI engine for IOS-XE / IOS routers that provides Advanced Application 
Classification and Field Extraction capabilities

Á Re-architecture of NBAR that integrates unique classification techniques of SCE

Á Already adopted by: ASR1000, ISR G2

* In future releases and on selected platforms.

NBAR2

IOS NBAR
150 Signatures

SCE Classification
+1200 Signatures

Advanced Classification Techniques

Zero Day Classification

Innovations
Native IPv6 Classification*

Open API 3rd Party Integration..
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Traffic Categorization and User Intuitive 
Interface

Categorization of protocols into meaningful terms

Simplification of control configuration and report aggregation
Categories Sub-Categories Application-Group P2P-technology Tunnel Encrypted
file-sharing client-server ftp-group n n n

browsing other other y y y

net-admin routing-protocol ipsec-group unassigned unassigned unassigned

other tunneling-protocols imap-group

internet-privacy network-management irc-group

instant-messaging voice-video-chat-collaboration kerberos-group

email authentication-services ldap-group

newsgroup database sqlsvr-group

voice-and-video naming-services netbios-group

business-and-productivity-tools terminal nntp-group

industrial-protocols streaming pop3-group

gaming p2p-networking snmp-group

obsolete p2p-file-transfer tftp-group

trojan control-and-signaling fasttrack-group

layer3-over-ip inter-process-rpc gnutella-group

location-based-services remote-access-terminal skinny-group

layer2-non-ip network-protocol edonkey-emule-group

commercial-media-distribution bittorrent-group

rich-media-http-content smtp-group

license-manager windows-live-messanger-group

epayement yahoo-messenger-group

storage flash-group

backup-systems skype-group

one-click-hosting corba-group
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