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As IP multicast applications become more commonly used in network environments, the IP multicast 
performance requirements placed on routers and switches become increasingly more demanding. It is 
important that network architects choose a product that can meet the present and future multicast 
requirements of their networks. Consequently, they must understand how data is switched within a Cisco 
router or switch.

The purpose of this document is to describe the several possible switching paths available to Cisco 
routers and switches for the transmission of IP multicast data. The specific switching method used is 
dependent on the platform. Only the most relevant product families are described in this document. For 
information on products not discussed, please contact a Cisco software engineer.

The reader should be aware that the switching paths used for IP multicast data are fundamentally 
different than the paths used for IP unicast data.

This document has the following sections:

• Switching Methods Overview

• Switching Method by Platform

• Related Documents

Switching Methods Overview
Switching methods are described in the following sections:

• Process Switching

• Fast Switching

• Multicast Distributed Fast Switching

• Cisco Express Forwarding

• Parallel Express Forwarding

• IP Multicast Multilayer Switching

Version Number Date Notes

1 08/1/2001 This document was created.
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Switching Methods Overview
Process Switching
In process switching, the Route Processor (RP) must examine, rewrite, and forward each packet. First, 
the packet is received and copied into the system memory. The router then looks up the Layer 3 network 
address in the routing table. The Layer 2 frame is then rewritten with the next hop destination address 
and sent to the outgoing interface. The RP also computes the cyclic redundancy check (CRC).

This switching method is the least scalable method for switching IP packets.

Fast Switching
Fast switching allows routers to provide better packet forwarding performance than process switching. 
First, the initial packet for a particular destination is forwarded through process switching. However, in 
fast switching, the result of the route lookup is stored in a route cache. All subsequent packets for that 
destination are sent through the fast switching path, which does not require the main Route Processor 
(RP) to perform a route lookup. The Layer 2 frames are then rewritten and sent to the outgoing interfaces. 
The interface processor computes the CRC instead of the RP.

In multicast fast switching, the routing cache must store information for the source, multicast group, and 
multiple outgoing interfaces. Unicast fast switching needs to maintain only a cache for the destination 
address with a single outgoing interface.

Multicast Distributed Fast Switching

Note Multicast Distributed Fast Switching (MDFS) is also known as Multicast Distributed Switching 
(MDS).

In Multicast Distributed Fast Switching (MDFS), packets are distributed switched on platforms with line 
cards. This methodology reduces the load on the Router Processor (RP), which now need only perform 
route lookups.

The Cisco 7500 series routers and Cisco 12000 series Internet routers have processors on their line cards 
that allow them to perform distributed processing. The line cards for the Cisco 7500 series are called 
Versatile Interface Processors (VIPs). Each line card can make forwarding decisions independently, 
allowing fast-switching to operate in a distributed manner.

Cisco Express Forwarding
Cisco Express Forwarding (CEF) uses a Forwarding Information Base (FIB) to make IP destination 
prefix-based switching decisions. The FIB is conceptually similar to a routing table or information base. 
It maintains a mirror image of the forwarding information contained in the IP routing table. When 
routing or topology changes occur in the network, the IP routing table is updated, and those changes are 
reflected in the FIB. The FIB maintains next hop address information based on the information in the IP 
routing table.

Because there is a one-to-one correlation between FIB entries and routing table entries, the FIB contains 
all known routes and eliminates the need for route cache maintenance that is associated with earlier 
switching paths such as fast switching and optimum switching.
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Switching Method by Platform
CEF does not support IP multicast traffic. Therefore, any features that are dependent on the CEF path 
may not be applicable to IP multicast.

Parallel Express Forwarding
The Parallel eXpress Forwarding (PXF) processor enables IP parallel processing functions that work 
with the primary processor to provide accelerated IP Layer 3 feature processing. The PXF processor 
off-loads IP packet processing and switching functions from the Route Processor (RP) to provide 
accelerated and highly consistent switching performance when coupled with one or more of several IP 
services features such as Access Control Lists (ACLs), address translation, quality of service (QoS), 
flow accounting, and traffic shaping.

The forwarding path for PXF involves a pair of Cisco-designed multiprocessor application-specific 
integrated circuits (ASICs) called PXF network processors. Each PXF network processor consists of 16 
microcoded processors that are customized for packet processing.

The Cisco 7200 series routers with Network Switching Engine (NSE-1) and the Cisco 10000 series Edge 
Services Router (ESR) have implemented the PXF path. IP multicast forwarding in the PXF path is only 
supported on the Cisco 10000 series ESR. It is not supported on the Cisco 7200 series with NSE-1.

IP Multicast Multilayer Switching

Note IP multicast Multilayer Switching is also known as IP multicast MLS and MMLS.

IP multicast MLS is hardware-based, Layer 3 switching of IP multicast data for routers connected to 
high-end Catalyst LAN switches. IP multicast MLS switches IP multicast data packet flows between IP 
subnets using advanced ASIC switching hardware, thereby off-loading processor-intensive, multicast 
packet routing from network routers. The packet forwarding function is moved onto the connected 
Layer 3 switch whenever a supported path exists between a source and members of a multicast group. 
Packets that do not have a supported path to reach their destinations are still forwarded in software by 
routers.

The distinction between a router and a LAN switch has become increasingly vague because of the 
evolution of highly intelligent Layer 3-aware ASIC. The capability of a router to interact with the 
forwarding mechanism of a LAN switch at Layer 3 has led to a dramatic increase in switching 
performance.

The Catalyst 5000 family switches and Catalyst 6500 family switches with Supervisor Engine I support 
IP multicast MLS for only (S, G) flows. The Catalyst 6500 family switches with Supervisor Engine II 
support IP multicast MLS for both (S, G) and (*, G) flows. For more information on (S, G) and (*, G) 
flows, refer to the Internet Protocol (IP) Multicast Technology Overview Cisco white paper listed in the 
“Related Documents” section at the end of this document.

Switching Method by Platform
The specific switching methods used by IP multicast platforms are described in the following sections:

• Cisco 1600 Series, 2600 Series, and 3600 Series

• Cisco 7200 Series
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Switching Method by Platform
• Cisco 7500 Series

• Cisco 10000 Series Edge Services Router

• Cisco 12000 Series Internet Router

• Catalyst 5000 Family

• Catalyst 6500 Family

A summary of the switching capabilities for IP multicast platforms is shown in Table 1.

Table 1 IP Multicast Platform Switching Capabilities

Platform
Process 
Switching

Fast 
Switching MDFS

Multicast 
MLS PXF

Cisco 1600 series, 2600 series, and 
3600 series

Yes Yes No No No

Cisco 7200 series without NSE-1 Yes Yes No No No

Cisco 7200 series with NSE-1 Yes Yes No No No

Cisco 7500 series Yes Yes Yes No No

Cisco 10000 series Yes Yes No No Yes

Cisco 12000 series Yes Yes Yes No No

Catalyst 5000 family without either of 
the following options:

• Supervisor Engine III, NetFlow 
Feature Card II (NFFC-II), and 
Route Switch Module (RSM)

• Supervisor Engine II G or III G, and 
Route Swtich Feature Card (RSFC)

No No No No No

Catalyst 5000 family with one of the 
following options:

• Supervisor Engine III and NFFC-II

• Supervisor Engine II G or III G

No No No Yes1

1. Requires an external router.

No

Catalyst 5000 family with one of the 
following options:

• Supervisor Engine III, NFFC-II, and 
RSM

• Supervisor Engine II G or III G, and 
RSFC

Yes Yes No Yes No

Catalyst 6500 series without MSFC No No No No No

Catalyst 6500 series with MSFC Yes Yes No Yes No
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Switching Method by Platform
Cisco 1600 Series, 2600 Series, and 3600 Series
The Cisco 1600 series, 2600 series, and 3600 series routers are software-based. No hardware 
acceleration is available. Consequently, fast switching is the only switching option available.

Cisco 7200 Series
The Cisco 7200 series routers have several Network Processing Engine (NPE) options such as the 
NPE-225 and NPE-400. The newer Cisco 7200VXR series routers support all of the NPE options as well 
as the Network Services Engine (NSE-1). The NSE-1 processor supports Parallel eXpress Forwarding 
(PXF), which delivers hardware-accelerated IP services including WAN Edge and quality of service 
(QoS). However, the PXF implementation on the NSE-1 supports hardware acceleration for unicast 
traffic only, not IP multicast traffic. Consequently, for IP multicast, fast switching is the only switching 
option available on the Cisco 7200 series routers.

Cisco 7500 Series
The Cisco 7500 series routers provide a highly available, scalable distributed architecture, which 
leverages the abilities of the Versatile Interface Processors (VIPs). Each VIP has its own CPU and can 
route packets independently of the Route Switch Processor (RSP). The Cisco 7500 series provides the 
breadth of support required for LAN and WAN services in terms of redundancy, reliability, and 
performance.

The Cisco 7500 series routers use Multicast Distributed Fast Switching (MDFS). The following data-link 
types are supported by MDFS on the Cisco 7500 series routers:

• Ethernet

• FDDI

• ATM

• POS

• Serial

MDFS has limitations when used with older VIPs. It will operate correctly only for packets arriving on 
a VIP2 interface. If a packet arrives on a VIP1 interface, it will only be fast-switched. Because the 
incoming interface is the limiting factor, packets that arrive on a VIP2 interface, but that leave the router 
on a VIP1 interface, will be multicast distributed switched.

Cisco 10000 Series Edge Services Router
The Cisco 10000 series Edge Services Router (ESR) is a high-performance edge router for Internet 
service providers (ISPs) that require advanced IP services. The ESR is designed to be a high-density and 
high-performance device. The ESR uses Parallel eXpress Forwarding (PXF), which supports IP 
multicast.
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Switching Method by Platform
Cisco 12000 Series Internet Router
The Cisco 12000 series Internet router is the premier routing product family from Cisco designed and 
developed for the core of service provider and enterprise IP backbones. It uses a distributed architecture 
with intelligent line cards to deliver scalable Layer 3 switching performance.

The Cisco 12000 series Internet router uses Multicast Distributed Fast Switching (MDFS).

Catalyst 5000 Family
The Catalyst 5000 family switches can perform multilayer switching with the appropriate software and 
hardware. To operate correctly, IP multicast MLS requires the following versions or later versions of 
software and hardware:

• Catalyst 5000 family software Release 5.1

• Supervisor Engine III with NetFlow Feature Card II (NFFC II), Supervisor Engine II G, or 
Supervisor Engine III G

The Catalyst 5000 family switches require a Route Processor (RP) to run IP multicast MLS. The RP can 
be one of the following options:

• A Route Switch Module (RSM) running Cisco IOS Release 12.0(3a)W5(8) or a later release

• A Route Switch Feature Card (RSFC) (requires Supervisor Engine II G or III G) running Cisco IOS 
Release 12.0(3c)W5(8) or a later release

• An external router such as the Cisco 7500 series, 7200 series, 4700 series, 4500 series, or 3600 series 
routers

Catalyst 6500 Family
The Catalyst 6500 family switches are high-performance switching products. To operate correctly, IP 
multicast MLS requires Catalyst 6000 family software Release 5.3 or a later release.

The Catalyst 6500 family switches use IP multicast MLS with a Multilayer Switching Feature Card 
(MSFC) or external router.
6
 



 

Related Documents
Related Documents
• Multicast Distributed Switching, Cisco IOS Release 11.1 CC feature module

http://www.cisco.com/univercd/cc/td/doc/product/software/ios111/cc111/mds.htm

• IP Multicast Multilayer Switching, Cisco IOS Release 12.0(5)T feature module

http://www.cisco.com/univercd/cc/td/doc/product/software/ios120/120newft/120t/120t5/ipmctmls.
htm

• IP MultiLayer Switching Sample Configuration, Cisco Sample Configuration

http://www.cisco.com/warp/public/473/39.html

• “Switch and ROM Monitor Commands,” Catalyst 6000 Family Command Reference, Release 6.2

http://www.cisco.com/univercd/cc/td/doc/product/lan/cat6000/sw_6_2/cmd_ref/sh_ml_n.htm#xtoc
id883618

• Cisco 10000 Series ESR System Description

http://www.cisco.com/univercd/cc/td/doc/product/aggr/10000/sysdes/index.htm

• Cisco IOS Switching Services Configuration Guide, Release 12.2

http://www.cisco.com/univercd/cc/td/doc/product/software/ios122/122cgcr/fswtch_c/index.htm

• Cisco IOS Switching Services Command Reference, Release 12.2

http://www.cisco.com/univercd/cc/td/doc/product/software/ios122/122cgcr/fswtch_r/index.htm

• IP Multicast Technology Overview, Cisco white paper

http://www.cisco.com/univercd/cc/td/doc/cisintwk/intsolns/mcst_sol/mcst_ovr.htm

• Cisco IOS Software IP Multicast Group External Homepage

ftp://ftpeng.cisco.com/ipmulticast/index.html

• Cisco IOS Software Multicast Services Web Page

http://www.cisco.com/go/ipmulticast
7



 

Related Documents
8
 


	IP Multicast Switching Paths
	Switching Methods Overview
	Process Switching
	Fast Switching
	Multicast Distributed Fast Switching
	Cisco Express Forwarding
	Parallel Express Forwarding
	IP Multicast Multilayer Switching

	Switching Method by Platform
	Cisco 1600 Series, 2600 Series, and 3600 Series
	Cisco 7200 Series
	Cisco 7500 Series
	Cisco 10000 Series Edge Services Router
	Cisco 12000 Series Internet Router
	Catalyst 5000 Family
	Catalyst 6500 Family

	Related Documents



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


