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Configuring Apollo Domain
The Apollo Domain routing protocol is the native-mode networking protocol for Apollo 
workstations. This chapter describes how to configure Apollo Domain routing and provides 
configuration examples. For a complete description of the commands discussed in this chapter, refer 
to the “Apollo Domain Commands” chapter in the Router Products Command Reference publication.

Cisco’s Implementation of Apollo Domain 
The Cisco routing software implementation supports packet forwarding and routing for the Apollo 
Domain network protocols on Ethernet, Fiber Distributed Data Interface (FDDI), and serial 
interfaces using High-Level Data Link Control (HDLC) or X.25 encapsulation. The software 
implementation does not support direct attachment to the 12-MB Domain Token Ring.   

The following restrictions apply to the Cisco implementation of Apollo Domain: 

• When both bridging and Apollo Domain routing are enabled on an Ethernet network, you must 
specify an Ethernet type code access list that filters out datagrams with the Apollo Domain type 
code (hexadecimal 8019). This restriction applies to MCI cards running microcode Version 1.5 
or earlier. 

• You must set IP addresses on all networks that use the Internet Protocol (IP) Address Resolution 
Protocol (ARP) (for example, Ethernet and FDDI). This is necessary because Domain ARP 
(sometimes called D-ARP) uses the same Ethernet type value as IP ARP. 

• The Cisco implementation of the Apollo Domain routing assumes that ARP can be used to locate 
workstations on the local cable. The following workstations and versions of the Apollo operating 
system support Domain ARP:

— DN3000 and DN3010 nodes need Version 9.7.4.1, which is available from local Apollo field 
offices on patch tape 186.

— DN3500, 4000, and 4500 nodes need Version 9.7.5.1, which is available from local Apollo 
field offices on patch tape 185.

— Version 9.7, which provides ARP for DN5xx-T nodes, needs Version 9.7.4.b101. No patch is 
available for these workstations. The software is provided only on a DECnet tape.

Note Release10.0 of the Apollo Domain operating system does not provide ARP. You must migrate 
to Release10.1 and later versions before you can operate with Cisco routers. Cisco routers support 
neither the rtchk and lcnode commands nor D-ARP in Apollo’s 802.5 implementation. 
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Apollo Domain Addresses
Apollo Domain network addresses are 32-bit quantities represented in hexadecimal numbers in the 
format network.host. Each host has a single address that is used for all its network connections. 

The network number is a 12-bit number, expressed in hexadecimal, that identifies a physical 
network. Network numbers must be unique throughout an Apollo Domain internetwork. 

The host number is a 20-bit quantity expressed in hexadecimal. An Apollo Domain host can have 
interfaces on more than one physical network (Ethernet, Domain Token Ring, serial line, and so on). 

In the following example of a network address, the number 5fe identifies a physical network and the 
number 1293c identifies a host (see Figure 14-1): 

5fe.1293c

Figure 14-1 Apollo Domain Addresses

Apollo Domain Configuration Task List 
To configure Apollo Domain routing, complete the tasks in the following sections. At a minimum, 
you must enable routing. 

• Enable Apollo Domain Routing

• Control Access to the Apollo Domain Network 

• Tune Apollo Domain Network Performance 

• Configure Apollo Domain over WANs 

• Monitor the Apollo Domain Network 

See the end of this chapter for configuration examples. 

Enable Apollo Domain Routing
To enable the Apollo Domain routing protocol, first enable it on the router, then configure each 
interface for Apollo Domain. These are the only three tasks you must perform when configuring 
Apollo Domain routing.

You can route Apollo Domain on some interfaces and transparently bridge it on other interfaces 
simultaneously. To do this, you must enable concurrent routing and bridging. To configure an 
interface for concurrent routing and bridging, you use the bridge crb command to enable concurrent 
routing and bridging on the router. 
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Enable Apollo Domain Routing on the Router
To enable Apollo Domain routing on the router, perform the following task in global configuration 
mode: 

For an example of how to enable Apollo Domain routing, see the section “Configuring Apollo 
Domain Routing Example” later in this chapter.

Enable Apollo Domain Routing on an Interface
To enable Apollo Domain routing on an interface, perform the following tasks: 

For an example of how to enable Apollo Domain routing, see the section “Configuring Apollo 
Domain Routing Example” later in this chapter.

Enable Concurrent Routing and Bridging
To enable concurrent routing and bridging for the router, perform the following task in global 
configuration mode: 

Task Command

Enable Apollo Domain routing on the router. apollo routing host 

Task Command

Enable Apollo Domain routing on an interface. apollo network number  

Task Command

Enable concurrent routing and bridging for the 
router. 

bridge crb1

1. This command is documented in the “Transparent Bridging Commands” chapter of the Router Products Command 
Reference publication.
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Control Access to the Apollo Domain Network 
To control access to Apollo Domain networks, you create access lists and then apply them to 
individual interfaces. Apollo Domain access lists control access based on a range of network 
numbers. The conditions defined in access lists are applied to outgoing routed packets. 

Keep the following in mind when configuring Apollo Domain network access control:

• Access list entries are evaluated in the order you enter them, and the first matching entry is used. 
To improve performance, place the most commonly matched entries near the beginning of the 
access list.

• An implicit deny everything entry is defined at the end of an access list unless you include an 
explicit permit everything entry at the end of the list.

• All new entries to an existing list are placed at the end of the list. You cannot add an entry to the 
middle of a list. This means that if you have previously included an explicit permit everything 
entry, new entries will never be scanned. The solution is to delete the access list and retype it with 
the new entries.

To create an access list, perform the following task in global configuration mode: 

To apply an access list to an interface and activate it on that interface, perform the following task in 
interface configuration mode:

For an example of creating and applying an access list, see the section “Access List Example” later 
in this chapter.

Use the show apollo interface command to display the filters defined on an interface.

Tune Apollo Domain Network Performance
To tune Apollo Domain network performance, perform one or more of the following tasks:

• Configure Static Routes

• Set Routing Table Update Timers 

• Set the Maximum Paths 

Configure Static Routes
The router uses metrics to determine the best path over which packets should be transmitted. 
However, you may want to add static routes to the routing table to explicitly specify paths to certain 
destinations. Static routes always override any paths determined by metrics. 

Be careful when assigning static routes. When links associated with static routes are lost, traffic may 
stop being forwarded or traffic may be forwarded to a nonexistent destination, even though an 
alternative path might be available. 

Task Command

Create an Apollo Domain access list.  apollo access-list access-list-name {deny | permit} 
[firstnet-]lastnet.host [wildcard-mask]  

Task Command

Apply an access list name to an interface.   apollo access-group access-list-name 
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To add a static route to the router’s routing table, perform the following task in global configuration 
mode: 

Set Routing Table Update Timers 
You can set how often the entries in the routing table are updated. Note, however, that you should 
set this interval only in a configuration in which all routers are our routers.   

To set how often the entries in the routing table are updated, perform the following task in interface 
configuration mode: 

For an example of setting routing table update timers, see the section “Routing Table Update Timer 
Example” later in this chapter.

Set the Maximum Paths 
You can set the maximum number of equal-cost, parallel paths to a destination. (Note that when 
paths have differing costs, the router chooses lower-cost routes in preference to higher-cost routes.) 
The router distributes output on a packet-by-packet basis in round-robin fashion. That is, the first 
packet is sent along the first path, the second packet along the second path, and so on. If the final 
path is reached before all packets are sent, the next packet is sent to the first path, the next to the 
second path, and so on. This round-robin scheme is used regardless of whether fast switching is 
enabled.

Limiting the number of equal-cost paths can save memory on routers with limited memory or very 
large configurations. Additionally, in networks with a large number of multiple paths and systems 
with limited ability to cache out-of-sequence packets, performance might suffer when traffic is split 
between many paths.

To set the maximum number of paths on the router, perform the following task in global 
configuration mode:

For an example of set the maximum number of equal-cost, parallel paths to a destination, see the 
section “Configuring Apollo Domain Routing Example” later in this chapter.

Task Command

Add a static route to the routing table.   apollo route destination-network network.host 

Task Command

Set the interval after which the routing table should 
be updated.

apollo update-time interval  

Task Command

Set the maximum number of equal-cost paths to 
a destination.  

apollo maximum-paths paths 
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Configure Apollo Domain over WANs
You can configure Apollo Domain over X.25 networks. To do this, configure the appropriate address 
mappings as described in the “Configuring X.25 and LAPB” chapter.

Monitor the Apollo Domain Network
To monitor an Apollo Domain network, perform one or more of the following tasks at the EXEC 
prompt: 

Apollo Domain Configuration Examples 
Use the configuration examples in the following sections to help in configuring Apollo Domain 
routing on your router:

• Configuring Apollo Domain Routing Example 

• Access List Example 

• Routing Table Update Timer Example 

Configuring Apollo Domain Routing Example
The following is an example of configuring Apollo Domain routing on a router with two Ethernet 
interfaces. The first set of commands enables the Apollo Domain routing protocol, assigns an Apollo 
Domain network address, and assigns network numbers to two Ethernet interfaces.

The second set of commands does the following:

• Assign the router whose host number is 23d5a to handle all traffic routed over network 35.

• Allow traffic to be routed over a maximum of four paths.

• Set the timer to update the routing table for Ethernet interface 0 every 40 seconds. 

• Create an access list called doc that denies access to networks 2a through 2f, and apply this access 
list to Ethernet interface 1. This means that packets destined for these networks that are sent out 
Ethernet interface 1 will be blocked.

 apollo routing 23d5a
interface ethernet 0
 apollo network 5f
interface ethernet 1
 apollo network 4e
!
apollo route 35 23d5a

Task Command

List the entries in the Apollo Domain ARP 
table.  

show apollo arp  

Display the status of the Apollo Domain 
interfaces configured in the router and the 
parameters configured on each interface.  

show apollo interface [type number] 

List the entries in the Apollo Domain routing 
table.   

show apollo route [network]  

Display information about the Apollo Domain 
packets transmitted and received. 

show apollo traffic  
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apollo maximum-paths 4
interface ethernet 0
 apollo update-time 40
apollo access-list doc deny 2a-2f
interface ethernet 1
 apollo access-group doc

Access List Example
The following example creates an Apollo Domain access list and applies it to Ethernet interface 0. 
In this example, the first line denies access to networks 3a through 3f, the second line denies access 
to the host 5fe.1293.c, and the third line permits access to all other networks and hosts. The access 
list conditions will be applied to all routed packets going out Ethernet interface 0. 

apollo access-list eng deny 3a-3f.0 ffff
apollo access-list eng deny 5fe.1293c
apollo access-list eng permit -1.0 ffff
!
interface ethernet 0
 apollo access-group eng

Routing Table Update Timer Example
The following example sets the update times on two interfaces in the router. The update timer 
granularity would be 20 seconds, because this is the lowest value specified.

interface serial 0
 apollo update-time 40
interface ethernet 0
 apollo update-time 20
interface ethernet 1
 apollo update-time 25

 

 Configuring Apollo Domain 14-7



Apollo Domain Configuration Examples

FINAL DRAFT CISCO CONFIDENTIAL
14-8 Router Products Configuration Guide



<<
  /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


