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This match command is 
not used correctly. It 
should match the ip 
addresses specified in 
the two access list 
commands. So the 
correct command 
should be: 
Match ip address 1. 
 
If as path access list 
command is used, the 
match command: 
Match as-path 1 will be 
the correct one. 
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 On page 11, Example 4 – Aggregating Using a Static Route has errors. 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Same as for routing entries in Router A, if network commands are not used, only one summarized route is present, 
otherwise, there will be five entries learned from BGP neighbour Router B. Compare the following two routing tables: 
 

 

router bgp 2 
 redistribute static 
 neighbor 10.0.0.1 remote-as 1 
 no auto-summary 
! 
no ip classless 
ip route 172.16.0.0 255.255.252.0 Null0 

Configuration here without 
using network commands for 
the four loopback networks 
172.16.0.0 – 172.16.3.0. 
Therefore only the highlighted 
routes should be appear in the 
bgp tables 

rtrB#sh ip bgp 
BGP table version is 6, local router ID is 172.16.3.1 
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal 
Origin codes: i - IGP, e - EGP, ? - incomplete 
 
   Network          Next Hop            Metric LocPrf Weight Path 
*> 172.16.0.0/24    0.0.0.0                  0         32768 i 
*> 172.16.0.0/22    0.0.0.0                  0         32768 ? 
*> 172.16.1.0/24    0.0.0.0                  0         32768 i 
*> 172.16.2.0/24    0.0.0.0                  0         32768 i 
*> 172.16.3.0/24    0.0.0.0                  0         32768 i 

rtrA#sh ip bgp 
BGP table version is 6, local router ID is 172.17.1.1 
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal 
Origin codes: i - IGP, e - EGP, ? - incomplete 
 
   Network          Next Hop            Metric LocPrf Weight Path 
*> 172.16.0.0/24    10.0.0.2                 0             0 2 i 
*> 172.16.0.0/22    10.0.0.2                 0             0 2 ? 
*> 172.16.1.0/24    10.0.0.2                 0             0 2 i 
*> 172.16.2.0/24    10.0.0.2                 0             0 2 i 
*> 172.16.3.0/24    10.0.0.2                 0             0 2 i 

rtrA#sh ip route 
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP 
       D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area  
       N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2 
       E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP 
       i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default 
       U - per-user static route, o - ODR 
 
Gateway of last resort is not set 
 
C    192.168.10.0/24 is directly connected, Ethernet0 
     172.16.0.0/16 is variably subnetted, 5 subnets, 2 masks 
B       172.16.0.0/24 [20/0] via 10.0.0.2, 00:00:08 
B       172.16.0.0/22 [20/0] via 10.0.0.2, 01:42:25 
B       172.16.1.0/24 [20/0] via 10.0.0.2, 00:00:08 
B       172.16.2.0/24 [20/0] via 10.0.0.2, 00:00:08 
B       172.16.3.0/24 [20/0] via 10.0.0.2, 00:00:08 

rtrA#sh ip route 
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP 
       D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area  
       N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2 
       E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP 
       i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default 
       U - per-user static route, o - ODR 
 
Gateway of last resort is not set 
 
C    192.168.10.0/24 is directly connected, Ethernet0 
     172.16.0.0/22 is subnetted, 1 subnets 
B       172.16.0.0 [20/0] via 10.0.0.2, 01:55:49 
     10.0.0.0/8 is variably subnetted, 2 subnets, 2 masks 
C       10.0.0.2/32 is directly connected, Serial0 
C       10.0.0.0/8 is directly connected, Serial0 
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aggregate-address command options: 
 

rtrB(config-router)#aggregate-address 150.50.0.0 255.240.0.0 ? 
  advertise-map  Set condition to advertise attribute 
  as-set         Generate AS set path information 
  attribute-map  Set attributes of aggregate 
  route-map      Set parameters of aggregate 
  summary-only   Filter more specific routes from updates 
  suppress-map   Conditionally filter more specific routes from updates 
  <cr> 

Command  Purpose  

aggregate-address address 
mask 

Create an aggregate entry in the BGP 
routing table.  

aggregate-address address 
mask as-set 

Generates autonomous system set path 
information. 

aggregate-address address-
mask summary-only 

Advertise summary addresses only. 

aggregate-address address 
mask suppress-map map-name 

Suppress selected, more specific 
routes. 

aggregate-address address 
mask advertise-map map-name 

Generate an aggregate based on 
conditions specified by the route map. 

aggregate-address address 
mask attribute-map map-name 

Generate an aggregate with attributes 
specified in the route map. 
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Introduction

Border Gateway Protocol (BGP) allows the aggregation of specific routes into one route using the
aggregate−address address mask [as−set] [summary−only] [suppress−map map−name]
[advertise−map map−name] [attribute−map map−name] command. When you configure
aggregate−address without any arguments, it doesn't inherit the attributes (such as as_path or community) of
the individual routes, which causes a loss of granularity. The purpose of this document is to illustrate how to
manipulate the different attributes when using the aggregate−address command and to influence its
propagation.

Network Diagram

Aggregating without the as−set Argument

Using the as−set argument creates an aggregate address with a mathematical set of autonomous systems
(AS). This as−set summarizes the as_path attributes of the all of the individual routes. We'll use the sample
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configurations below to examine this feature and how it helps BGP detect and avoid loops.

Router A

Current configuration: 

 hostname RouterA 
 ! 
 interface Serial1 
  ip address 2.2.2.2 255.0.0.0 
 !  
 router bgp 100 
  network 160.20.0.0 

!−− Network 160.20.0.0/16 advertised by Router A
  neighbor 2.2.2.1 remote−as 300 
 ! 
 end

Router B

Current configuration: 

 hostname RouterB 
 ! 
 interface Serial0 
  ip address 3.3.3.3 255.0.0.0 
 ! 
 router bgp 200 
  network 160.10.0.0 

!−−− Network 160.10.0.0/16 advertised by Router B
  neighbor 3.3.3.1 remote−as 300 
 ! 
 end  

Router C

Current configuration: 

 hostname RouterC 
 ! 
 interface Serial0 
  ip address 2.2.2.1 255.0.0.0 
 ! 
 interface Serial1 
  ip address 3.3.3.1 255.0.0.0 
 ! 
 interface Serial2 
  ip address 4.4.4.1 255.0.0.0 
 ! 
 router bgp 300 
  neighbor 2.2.2.2 remote−as 100 
  neighbor 3.3.3.3 remote−as 200 
  neighbor 4.4.4.4 remote−as 400 
  aggregate−address 160.0.0.0 255.0.0.0 summary−only  

!−−− Network is summarized and only 160.0.0.0/8 is advertised
 ! 
 end  
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Router D

Current configuration: 

 hostRouterDe RTD 
 ! 
 interface Serial0 
  ip address 4.4.4.4 255.0.0.0 
 ! 
 router bgp 400 
  neighbor 4.4.4.1 remote−as 300 
 ! 
 end 

Router C (AS−300) is aggregating the routes 160.20.0.0/16 and 160.10.0.0/16 coming from AS−100 and
AS−200 respectively. This is due to the summary−only argument configured on Router C. Only the
aggregate 160.0.0.0/8 (the classless interdomain routing (CIDR) route) is announced to Router D. The more
specific 160.10.0.0/16 and 160.20.0.0/16 routes are suppressed as shown in the BGP table on Router C
below.

RouterC#show ip bgp
BGP table version is 6, local router ID is 4.4.4.1
Status codes: s suppressed, d damped, h history, * valid, > best, i − internal
Origin codes: i − IGP, e − EGP, ? − incomplete

   Network          Next Hop            Metric LocPrf Weight Path
*> 160.0.0.0/8      0.0.0.0                            32768 i
s> 160.10.0.0       3.3.3.3                  0             0 200 i
s> 160.20.0.0       2.2.2.2                  0             0 100 i

Now let's look at the BGP table of Router D to observe the path information of the aggregate route:

RouterD#show ip bgp
BGP table version is 6, local router ID is 4.4.4.4
Status codes: s suppressed, d damped, h history, * valid, > best, i − internal
Origin codes: i − IGP, e − EGP, ? − incomplete

   Network          Next Hop            Metric LocPrf Weight Path
*> 160.0.0.0/8      4.4.4.1                                0 300 i

The aggregate route 160.0.0.0/8 is considered as being originated from AS−300 with Origin Code IGP, and
has lost all the specific as_path information of the individual prefixes 160.10.0.0/16 (of AS−200) and
160.20.0.0/16 (of AS−100).

Aggregating with the as−set Argument

Now let's configure the as−set argument in the aggregate−address command on Router C. The new
configuration is shown below.

Router C

Current configuration: 

 hostname RouterC 
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 ! 
 interface Serial0 
  ip address 2.2.2.1 255.0.0.0 
 ! 
 interface Serial1 
  ip address 3.3.3.1 255.0.0.0 
 ! 
 interface Serial2 
  ip address 4.4.4.1 255.0.0.0 
 ! 
 router bgp 300 
  neighbor 2.2.2.2 remote−as 100 
  neighbor 3.3.3.3 remote−as 200 
  neighbor 4.4.4.4 remote−as 400 
  aggregate−address 160.0.0.0 255.0.0.0 summary−only as−set
 ! 
 end 

Now let's see how this influences the show ip bgp output on Router D.

RouterD#show ip bgp
BGP table version is 2, local router ID is 4.4.4.4
Status codes: s suppressed, d damped, h history, * valid, > best, i − internal
Origin codes: i − IGP, e − EGP, ? − incomplete

   Network          Next Hop            Metric LocPrf Weight Path
*> 160.0.0.0/8      4.4.4.1                                0 300 {200,100} i

Using the as−set argument, the path information in the BGP table for the aggregate route changes to include
a set from 300 {200,100}. This indicates that the aggregate actually summarizes routes that have passed
through AS−200 and AS−100. The as−set information becomes important in avoiding routing loops because
it records where the route has been.

In any closed network this aggregate information propagates through BGP back to one of the AS's listed in
as−set, thus creating the possibility of a loop. The loop detection behavior of BGP notes its own AS number
in the as−set of the aggregate update and drops the aggregate, thus preventing a loop.

Note: The as−set argument contains information about each individual route that is summarized and changes
in the individual route cause the aggregate to be updated. In our example, if 160.10.0.0/16 goes down, the
path information of the aggregate changes from 300 {200,100} to 300 {200} and the aggregate is updated. If
the aggregate summarizes tens or hundreds of routes, it could be constantly flapping if the routes forming the
aggregate have problems.

Changing the Attributes of the Aggregate Route

In the above configuration we showed how to use as−set to save the as_path attributes with a specific route.
In some cases, you may need to change the attributes (such as metric, community, and origin) of the
aggregate route.

To understand how you can use the attribute−map argument to manipulate the
aggregate−address attributes, let's take a case where one or more of the specific aggregated routes is
configured with the no−export community attribute. Router A sets the community attribute no−export to
network 160.20.0.0/16 and announces it to Router C as shown in the configuration below. Router C inherits
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the community attribute no−export while aggregating 160.0.0.8, and therefore 160.0.0.0/8 does not get
advertised to Router D. The configuration of Routers B, C, and D are unchanged. Below is the new
configuration for Router A.

Router A

Current configuration: 

 hostname RouterA 

 ! 
 interface Serial1 
  ip address 2.2.2.2 255.0.0.0 
 !  
 router bgp 100 
  network 160.20.0.0 

!−− Network 160.20.0.0/16 is advertised by Router A
  neighbor 2.2.2.1 remote−as 300 
  neighbor 2.2.2.1 send−community 
  neighbor 2.2.2.1 route−map SET_NO_EXPORT out 
 ! 
 access−list 1 permit 160.20.0.0 0.0.255.255 
 route−map SET_NO_EXPORT permit 10 
  match ip address 1 
  set community no−export 

!−− Community attribute no−export is set 
  at Router A for route 160.20.0.0/16
 ! 
 end 

Now let's look at the BGP table of Router C for 160.0.0.0/8.

RouterC#show ip bgp 160.0.0.0
BGP routing table entry for 160.0.0.0/8, version 9
Paths: (1 available, best #1, not advertised to EBGP peer)
  Not advertised to any peer
  {200,100}, (aggregated by 300 4.4.4.1)
    0.0.0.0 from 0.0.0.0 (4.4.4.1)
      Origin IGP, localpref 100, weight 32768, valid, aggregated, local, atomic−
aggregate, best, ref 2
      Community: no−export

The community no−export stops Router C from announcing the aggregate route to its eBGP peer Router D.
Router D shows that it has not learned 160.0.0.0 from Router C:

RouterD#show ip bgp 160.0.0.0
% Network not in table

By configuring the attribute−map argument at Router C, we manipulate the community attribute of the
aggregate route from no−export to none, and thus allow the aggregate to be advertised to Router D.

Router C

Current configuration: 
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 hostname RouterC 
 ! 
 interface Serial0 
  ip address 2.2.2.1 255.0.0.0 
 ! 
 interface Serial1 
  ip address 3.3.3.1 255.0.0.0 
 ! 
 interface Serial2 
  ip address 4.4.4.1 255.0.0.0 
 ! 
 router bgp 300 
  neighbor 2.2.2.2 remote−as 100 
  neighbor 3.3.3.3 remote−as 200 
  neighbor 4.4.4.4 remote−as 400 
  aggregate−address 160.0.0.0 255.0.0.0 as−set summary−only attribute−map Map 

!−− Using the attribute−map argument allows us 
 to change the community of the aggregate
 ! 
 route−map Map permit 10 
  set community none 

!−− Community of aggregate is set to "none"
 end 

Now let's look at the BGP table of Router C for 160.0.0.0/8. Since there is no community set for the
aggregate route, Router C advertises 16.0.0.0/8 to Router D.

RouterC#show ip bgp 160.0.0.0
BGP routing table entry for 160.0.0.0/8, version 6
Paths: (1 available, best #1)
  Advertised to non peer−group peers:
  2.2.2.2 3.3.3.3 4.4.4.4
  {200,100}, (aggregated by 300 4.4.4.1)
    0.0.0.0 from 0.0.0.0 (4.4.4.1)
      Origin IGP, localpref 100, weight 32768, valid, aggregated, local, atomic−
aggregate, best, ref 2

The show ip bgp 160.0.0.0 output at Router D shows it has learned the aggregate route 160.0.0.0/8 from
Router C.

RouterD#show ip bgp 160.0.0.0
BGP routing table entry for 160.0.0.0/8, version 10
Paths: (1 available, best #1, table Default−IP−Routing−Table)
  Not advertised to any peer
  300 {200,100}, (aggregated by 300 4.4.4.1)
    4.4.4.1 from 4.4.4.1 (4.4.4.1)
      Origin IGP, localpref 100, valid, external, best 

Using advertise−map to Aggregate a Subset of Specific
Routes

Having control over the individual prefixes that form the aggregate route is useful in deciding which
attributes the aggregate is going to carry. In the previous example, if we exclude prefix 160.20.0.0 from the
aggregate route, the aggregate 160.0.0.0/8 will not inherit the community attribute no−export. We achieve
this by configuring the advertise−map argument at Router C.
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Router C

Current configuration: 

 hostname RouterC 
 ! 
 interface Serial0 
  ip address 2.2.2.1 255.0.0.0 
 ! 
 interface Serial1 
  ip address 3.3.3.1 255.0.0.0 
 ! 
 interface Serial2 
  ip address 4.4.4.1 255.0.0.0 
 ! 
 router bgp 300 
  neighbor 2.2.2.2 remote−as 100 
  neighbor 3.3.3.3 remote−as 200 
  neighbor 4.4.4.4 remote−as 400 
  aggregate−address 160.0.0.0 255.0.0.0 as−set summary−only advertise−map SELECT_SP_ROUTE 

!−− Exclude a particular prefix by using "advertise−map"
 ! 
 access−list 1 permit 160.10.0.0 0.0.255.255 
 ! 
 route−map SELECT_SP_ROUTE permit 10 
  match ip address 1 
 ! 
 end 

Now let's look at the BGP table of Router C for 160.0.0.0/8.

RouterC#show ip bgp 160.0.0.0
BGP routing table entry for 160.0.0.0/8, version 15
Paths: (1 available, best #1)
  Advertised to non peer−group peers:
  2.2.2.2 4.4.4.4
  200, (aggregated by 300 2.2.2.1)
    0.0.0.0 from 0.0.0.0 (2.2.2.1)
      Origin IGP, localpref 100, weight 32768, valid, aggregated, local, atomic−
aggregate, best, ref 2

Only AS−200 is part of the as_path information of the aggregate, not AS−100. Also the community
no−export is not inherited from 160.20.0.0/16. Therefore the aggregate route is announced to Router D as
shown in the show ip bgp 160.0.0.0 output.

RouterD#show ip bgp 160.0.0.0
BGP routing table entry for 160.0.0.0/8, version 7
Paths: (1 available, best #1, table Default−IP−Routing−Table)
  Not advertised to any peer
  300 200, (aggregated by 300 4.4.4.1)
    4.4.4.1 from 4.4.4.1 (4.4.4.1)
      Origin IGP, localpref 100, valid, external, atomic−aggregate, best
ip bgp 160.0.0.0

It is also worth noting that since the aggregate as−set has AS−200 only, Router A (in AS−100) accepts the
aggregate route and installs it in its routing table. This is due to the BGP loop detection mechanism, which
does not detect its own AS in as−set.
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RouterA#show ip bgp
BGP table version is 3, local router ID is 160.20.0.1
Status codes: s suppressed, d damped, h history, * valid, > best, i − internal
Origin codes: i − IGP, e − EGP, ? − incomplete

   Network          Next Hop            Metric LocPrf Weight Path
*> 160.0.0.0/8      2.2.2.1                                0 300 200 i
*> 160.20.0.0       0.0.0.0                  0         32768 i

Related Information

IP Routing Top Issues• 
BGP Support Page• 
More BGP Technical Tips• 
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