= CHAPTER 26

Protecting the Router from DoS Attacks

Internet service providers (ISPs) and other Cisco customers face increasing Denial of Service (DoS)
attacks associated with IP options set in the IP header of packets. Cisco IOS routers use the Route
Processor (RP) to process IP options packets, which can become problematic during a DoS attack. To
protect the router, the Cisco 10000 series router supports the dropping of packets with IP options.

This chapter discusses the following topics:
e [P Options Selective Drop, page 26-1
e Restrictions for IP Options Selective Drop, page 26-2
e How to Configure IP Options Selective Drop, page 26-2
e Configuration Examples for IP Options Selective Drop, page 26-3
e Related Documentation, page 26-4

IP Options Selective Drop

The IP Options Selective Drop feature enables you to protect your network routers in the event of a
denial of service (DoS) attack. Hackers who initiate such attacks commonly send large streams of
packets with IP options. By dropping the packets with IP options, you can reduce the load of IP options
packets on the router. The end result is a reduction in the effects of the DoS attack on the router and on
downstream routers.

Internet service providers (ISPs) and other Cisco customers face increasing DoS attacks associated with
IP options set in the IP header. Cisco IOS routers are susceptible to DoS attacks because of the way in
which the routers process IP options. The hardware-based forwarding engine of Cisco IOS routers
cannot handle IP options; therefore, the forwarding engine forwards the IP options packets to the route
processor (RP). Similarly, most of the line cards forward IP option packets to the RP. The software-based
RP processes the packets and performs the extra processing that the IP options packets require.

Processing IP options packets in the RP can become problematic. Software-switching of IP options
packets can lead to a serious security problem if a Cisco IOS router comes under a DoS attack by a hacker
sending large streams of packets with IP options. The RP can easily become overloaded and drop high
priority or routing protocol packets. Switching packets in software slows down the switching speed of
the router and increases the router’s vulnerability to resource saturation. Some types of IP options, such
as the Router Alert option, can be especially harmful to the router when forwarded to the RP.

By default, Cisco IOS software processes packets with IP options, as required by RFC 1812,
Requirements for IP Version 4 Routers. The IP Options Selective Drop feature provides the ability to
drop packets with IP options in the forwarding engine so that they are not forwarded to the RP. This result
in a minimized load on the RP and reduced RP processing requirements.
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M Restrictions for IP Options Selective Drop

Feature History for IP Options Selective Drop

Cisco I0S Release Description

12.0(23)S This feature was introduced.

12.2(2)T This feature was integrated in Cisco IOS Release 12.2(2)T.
12.2(25)S This feature was integrated in Cisco IOS Release 12.2(25)S.
12.2(27)SBC This feature was integrated in Cisco IOS Release 12.2(27)SBC.
12.3(19) This feature was integrated in Cisco IOS Release 12.3(19).
12.2(31)SB2 This feature was integrated in Cisco IOS Release 12.2(31)SB2 and

introduced on the Cisco 10000 series router for the PRE2 and PRE3.

Restrictions for IP Options Selective Drop

Resource Reservation Protocol (RSVP), Multiprotocol Label Switching-Traffic Engineering
(MPLS-TE), Internet Group Management Protocol Version 2 (IGMPV2), and other protocols that use IP
options packets may not function in drop mode if this feature is configured.

How to Configure IP Options Selective Drop

You can configure the router to drop all the inbound IPv4 packets with IP options or all the RP-forwarded
IP options packets.

To configure IP Options Selective Drop and protect the RP during a DoS attack, perform the following
configuration tasks:

e Dropping Packets with IP Options, page 26-2
e Verifying IP Options Packets, page 26-3

Dropping Packets with IP Options

Use the following procedure to configure the forwarding engine to drop packets with IP options before
sending them to the RP.

SUMMARY STEPS

1. enable
2. configure terminal

3. ip options drop
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DETAILED STEPS

Configuration Examples for IP Options Selective Drop

Command or Action

Purpose

Step1  enable

Example:
Router> enable

Enables privileged EXEC mode.

e Enter your password if prompted.

Step 2 configure terminal

Example:
Router# configure terminal

Enters global configuration mode.

Step3  ip options drop

Example:
Router (config)# ip options drop

Turns IP options processing off. The router drops all the
packets received with IP options.

Note  To resume normal options processing, use the no
form of the command: no ip options.

Verifying IP Options Packets

Use the show ip traffic command to verify that the router drops all the packets received with IP options.

Configuration Examples for IP Options Selective Drop

This section provides the following configuration examples:

e Dropping IP Options Packets: Example, page 26-3

e Verifying IP Options Handling: Example, page 26-4

Dropping IP Options Packets: Example

The following sample configuration shows how to configure the router (and downstream routers) to drop
all the packets with IP options that enter the network:

Router (config)# ip options drop

)

ignore modes.
end

% Warning:RSVP and other protocols that use IP Options packets may not function in drop or
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I Related Documentation

Verifying IP Options Handling: Example

The following sample output from the show ip traffic command indicates that the router received 2905
packets with IP options set. Because the ip options drop command is configured, the router drops all
the packets with IP options, as indicated by the options denied counter.

Router# show ip traffic

IP statistics:

Rcvd:

Opts:

Frags:

Bcast:
Mcast:
Sent:
Drop:

2905 total, 13 local destination

0 format errors, 0 checksum errors, 0 bad hop count
0 unknown protocol, 1 not a gateway

0 security failures, 0 bad options, 0 with options

0 end, 0 nop, 0 basic security, 0 loose source route
0 timestamp, 0 extended security, 0 record route

0 stream ID, 0 strict source route, 0 alert, 0 cipso,
0 other

0 reassembled, 0 timeouts, 0 couldn't reassemble

0 fragmented, 0 couldn't fragment

12 received, 3 sent

0 received, 0 sent

3 generated, 0 forwarded

0 encapsulation failed, 0 unresolved, 0 no adjacency
0 no route, 0 unicast RPF, 0 forced drop,
3000 options denied, 0 source IP address zero

Related Documentation

This section provides additional Cisco documentation for the features discussed in this chapter. To
display the documentation, click the document title or a section of the document highlighted in blue.
When appropriate, paths to applicable sections are listed below the documentation title.

0 ump

0 unsupported-addr

Feature

Related Documentation

Denial of service (DoS) attacks

Characterizing and Tracing Packet Floods Using

Cisco Routers technical note

[l Cisco 10000 Series Router Software Configuration Guide

0L-2226-22 |


http://www.cisco.com/en/US/tech/tk59/technologies_tech_note09186a0080149ad6.shtml

	Protecting the Router from DoS Attacks
	IP Options Selective Drop
	Feature History for IP Options Selective Drop

	Restrictions for IP Options Selective Drop
	How to Configure IP Options Selective Drop
	Dropping Packets with IP Options
	Verifying IP Options Packets

	Configuration Examples for IP Options Selective Drop
	Dropping IP Options Packets: Example
	Verifying IP Options Handling: Example

	Related Documentation



<<
  /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


