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Data packet arrives using interface I
A Determine protocol used by packet

If protocol is not supported
then discard packet

B If destination address matches any of gateway's addresses
or the broadcast address

then process packet in protocol-specific way

C If destination is on a directly-connected network

then send packet direct to the destination, using

the encapsulation appropriate to the protocol and Tink type

D If there are no paths to the destination in the routing
table, or all paths are upstream

then send protocol-specific error message and discard the packet
E  Choose the next path to use. If there are more than

one, alternate round-robin with frequency proportional

to inverse of composite metric.

Get next hop from path chosen in previous step.

Send packet to next hop, using encapsulation appropriate
to protocol and data link type.

lJubvdd 5—pelded wersole [duggsoe 1J9l)6

Routing update arrives from source S

For each type of service supported by gateway
Use routing data associated with this type of service

For each destination D shown in update

A If D is unacceptable or in holddown
then ignore this entry and continue Toop with next destination D

B Compute metrics for path P to D via S (see Fig 8)

If destination D is not already in the routing table
then Begin

Add path P to the routing table, setting last
update times for P and D to current time.



H Trigger an update

Set composite metric for D and P to new composite
metric computed in step B.

End
Else begin (dest. D is already in routing table)

Compare the new composite metric for P with best
existing metric for D.

New > old:

If D is shown as unreachable in the update,
or holddowns are enabled and

the new composite metric >

(the existing metric for D) * V

[use 1.1 instead of V if V = 1,

as it is as of Cisco release 8.2]

0 or holddowns are disabled and
P has a new hop count > old hop count
then Begin

Remove P from routing table if present
If P was the last route to D

then Unless holddowns are disabled

Set holddown time for D to

current time + holddown time

T and Trigger an update
End

else Begin

Compute new best composite metric for D

Put the new metric information into the
entry for P in the routing table

Add path P to the routing table if it
was not present.

Set Tast update times for P and D to
current time.

End
New <= OLD:

Set composite metric for D and P to new
composite metric computed in step B.

If any other paths to D are now outside the
variance, remove them.

Put the new metric information into the
entry for P in the routing table

Set Tast update times for P and D to



current time.
End
End of for

End of for

I 6—1Jpelz6 139,56

Process is activated by regular clock, e.g. once per second

For each path P in the routing table (except directly
connected interfaces)

If current time < P'S LAST UPDATE TIME + INVALID TIME
THEN CONTINUE WITH THE NEXT PATH P

Remove P from routing table

If P was the last route to D

then Set metric for D to inaccessible
UnTess holddowns are disabled,

Start holddown timer for D and
Trigger an update

else Recompute the best metric for D
End of for

For each destination D in the routing table

If D's metric is inaccessible
then Begin

Clear all paths to D

If current time >= D's last update time + flush time
then Remove entry for D

End

End of for

For each network interface I attached to the gateway
R Recompute channel occupancy and error rate

S If channel occupancy or error rate has changed,
then recompute metrics

End of for
At intervals of broadcast time

U Trigger update
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Process 1is caused by "trigger update"

For each network interface I attached to the gateway
Create empty update message

For each type of service S supported

Use path/destination data for S

For each destination D

E If any paths to D have a next hop reached through I
then continue with the next destination

If any paths to D with minimal composite metric are
already in the update message
then continue with the next destination

G Create an entry for D in the update message, using
metric information from a path with minimal

composite metric (see Fig. 8)

End of for

End of for

J If there are any entries in the update message
then send it out interface I

End of for
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If destination is inaccessible, this is indicated by using a specific
value in the delay field. This value is chosen to be larger

than the largest valid delay. For the IP implementation this is

all ones in a 24-bit field.

If destination is directly reachable through one of the interfaces, use
the delay, bandwidth, reliability, and channel occupancy of the
interface. Set hop count to O.

Otherwise, use the vector of metrics associated with the path in the

routing table. Add one to the hop count from the path in the
routing table.
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unsigned version: 4; /* protocol version number */



unsigned opcode: 4; /* opcode */

uchar edition; /* edition number */

ushort asystem; /* autonomous system number */

ushort ninterior; /* number of subnets in Tocal net */
ushort nsystem; /* number of networks in AS */

ushort nexterior; /* number of networks outside AS */
ushort checksum; /* checksum of IGRP header and data */
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uchar number[3]; /* 3 significant octets of IP address */
uchar delay[3]; /* delay, in tens of microseconds */
uchar bandwidth[3]; /* bandwidth, in units of 1 Kbit/sec */
uchar mtul[2]; /* MTU, in octets */

uchar reliability; /* percent packets successfully tx/rx */
uchar Toad; /* percent of channel occupied */

uchar hopcount; /* hop count */
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Delay Bandwidth

SatelTlite 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
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oy Cisco.

metric = [Kl*bandwidth + (K2*bandwidth)/(256 - Toad) + K3*delay] *
[K5/CreTiability + K4)]

If K5 == 0, the reliability term is not included.

The default version of IGRP has K1 == K3 == 1, K2 == K4 == K5 == 0
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