
(Distance Vector IP Routing Protocol, a type of interior gateway protocol - uses a composite metric composed of Bandwidth & Delay)
Cisco Proprietary  - classful (subnet mask information is not sent with the routing updates)

Version
1/2 Byte

'1'
Edition Number

1 Byte

Autonomous
System Number

2 Bytes

Number of Subnets 
in Local Network

2 Bytes

Number of Networks
inside AS 
2 Bytes

IGRP Checksum
2 Bytes

Header

Cisco commands:

>router igrp 10 (AS number)
In order for EIGRP and IGRP to 
automatically redistribute routes they must 
share the same process ID number.
>    network 172.16.1.0

>show ip route
>show ip protocols
>debug ip igrp events
>debug ip igrp transactions 
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administrative distance - 100

Maximum hop count of 255, with a default of 100.

The best path is selected based on a composite metric: 
metric = [K1*bandwidth + (K2*bandwidth)/(256 - load) + K3*delay] * [K5/(reliability + K4)]

The default constant values are K1=K3=1 and K2=K4=K5=0 
Delay            Bandwidth (outgoing interface)

Satellite       200,000 (2 sec)              20 (500 Mbit)
Ethernet             100 (1 ms)          1,000
1.544 Mbit        2000 (20 ms)        6,476
64 Kbit             2000                  156,250
56 Kbit             2000                  178,571
10 Kbit             2000               1,000,000
  1 Kbit             2000             10,000,000

Reliability is given as a fraction of 255. That is, 255 is 100%. 

Load is given as a fraction of 255. (10% is approx. 25)

The path having the smallest composite metric will be the best path.
Where there are multiple paths to the same destination,
the gateway can route the packets over more than one path.
This is done in accordance with the composite metric for each data path.

IGRP Timers

Broadcast Timer:
90 seconds
Contains the full routing table, less entries suppressed by the 
slit horizon rule.
Send as a all hosts broadcast 255.255.255.255

Expiration Timer (Invalid or aging timer):
270 seconds (3 update periods)
Limits the amount of time a route can stay in a routing table 
without being updated.

Flush Timer:
630 seconds (7 update periods) 10.5mins
Unreachable metric time until the route is removed.

Holddown Timer
280 seconds (3 update periods + 10 seconds)
when a destination has become unreachable the destination 
goes into "holddown". During this state, no new path will be 
accepted for the same destination for this amount of time.

IGRP is sent using
IP datagrams with
IP protocol 9 (IGP).

Opcode
1/2 Byte
'1'/'2'

1 update
(routing information)
2 request 

Edition is a serial number which is incremented 
whenever there is a change in the routing table. (This 
is done in those conditions in which the pseudo- code 
above says to trigger a routing update.) The edition 
number allows gateways to avoid processing updates 
containing information that they have already seen.

Asystem is the autonomous system number. In 
Cisco's implementation a gateway can participate in 
more than one autonomous system. Each such 
system runs its own IGRP protocol. Conceptually, 
there are completely separate routing tables for each 
autonomous system. Routes that arrive via IGRP from 
one autonomous system are sent only in updates for 
that AS. 

Number of Networks 
outside AS 

2 Bytes

IP Address
3 Bytes

Delay
(in tens of 

microseconds)
3 Bytes

Bandwidth
(in units of
1 Kbit/sec)

3 Bytes

MTU
2 Bytes

Reliability
1 Byte
'FF'

Load
1 Byte
'01'

Hop Count
1 Byte

fraction of 255
1500

Ethernet
Routing information - for update messages
As many routing entries are included as will fit into a 1500-byte datagram 
(including IP header) - allows up to 104 entries.


