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28 4- 44 B2 &2
Dat a packet arrives using interface |

A Determine protocol used by packet

If protocol is not supported
t hen di scard packet

2ol Z2ZEZ0|A O|= CtS hop HOIEQO|S] FLE 7|HIS 2 §FLCE)

B If destination address matches any of gateway's addresses

or the broadcast address
t hen process packet

in protocol -specific way

C If destination is on a directly-connected network

t hen send packet direct to the destination,
t he encapsul ati on appropriate to the protocol

usi ng
and link type

D If there are no paths to the destination in the routing

table, or all paths are upstream

t hen send protocol -specific error

E Choose the next
one,
to inverse of conposite netric.

path to use.

Get

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

a8 5- 4 2t E AUOI0|E XE|

Routi ng update arrives fromsource S

nmessage and di scard the packet

If there are nore than
alternate round-robin with frequency proportional

next hop from path chosen in previous step.

usi ng encapsul ati on appropriate

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 Dis unacceptable or in hol ddown
then ignore this entry and continue |loop with next destination D

B Conpute nmetrics for path Pto Dvia S (see Fig 8)

If destination Dis not already in the routing table

then Begin

Add path P to the routing table,
update tines for Pand Dto curre

Trigger an update

Set conposite metric for
netric conputed in step B.

End

El se begin (dest. Dis already inr

setting | ast
nt tine.

D and P to new conposite

outing table)



K Conpare the new conposite metric for P with best
existing netric for D

New > ol d:

L If Dis shown as unreachable in the update,
or hol ddowns are enabl ed and
t he new conposite nmetric >
(the existing metric for D) * V
[use 1.1 instead of Vif V = 1,
as it is as of Cisco rel ease 8.2]

(@) or hol ddowns are di sabl ed and
P has a new hop count > old hop count
then Begin

Rermove P fromrouting table if present
If Pwas the last route to D
t hen Unl ess hol ddowns are di sabl ed
Set holddown tinme for Dto
current time + hol ddown tine
T and Trigger an update
End
el se Begin

Conput e new best conposite netric for D

Put the new netric information into the
entry for Pin the routing table

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

Set last update tinmes for P and Dto
current tine.

End
New <= OLD:
\% Set conposite metric for D and P to new

conposite metric conputed in step B.

If any other paths to D are now outside the
vari ance, renpve them

Put the new netric information into the
entry for Pin the routing table

Set last update tinmes for P and Dto
current time.

End
End of for

End of for
8 6 — F7|18 %2l

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 TI ME + | NVALID TI ME
THEN CONTI NUE W TH THE NEXT PATH P

Rermove P fromrouting table
If Pwas the last route to D
then Set netric for Dto inaccessible
Unl ess hol ddowns are di sabl ed,
Start hol ddown tiner for D and
Trigger an update
el se Reconpute the best netric for D
End of for

For each destination Din the routing table

If Ds netric is inaccessible
t hen Begin

Clear all paths to D

If current time >= D's |last update time + flush tine
t hen Rermove entry for D

End
End of for
For each network interface | attached to the gateway
R Recomput e channel occupancy and error rate

S I f channel occupancy or error rate has changed,
then reconpute netrics

End of for
At intervals of broadcast tine

U Tri gger update

a8 7 —ddio|E M

Process is caused by "trigger update"
For each network interface | attached to the gateway
Create enpty update nessage
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 Dwith minimal conposite netric are
already in the update nessage
then continue with the next destination

G Create an entry for Din the update nessage, using
nmetric information froma path with m ninal
conposite netric (see Fig. 8)

End of for
End of for

J If there are any entries in the update nessage
then send it out interface |

End of for
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- Hop count = I{Z! 2| hop count.
. MTU = min(Z{Z! 2] MTU, @IE{H|0|A MTU).
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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 |arger
than the largest valid delay. For the IP inplenentation this is
all ones in a 24-bit field.

If destination is directly reachabl e through one of the interfaces, use



the delay, bandwidth, reliability, and channel occupancy of the
interface. Set hop count to O.

O herwi se, use the vector of nmetrics associated with the path in the
routing table. Add one to the hop count fromthe path in the
routing table.

P73 ME EE

0| AlMof| A= Cisco IGRPOIAM At 5HE
9)7F A= IP OIO|E{2 S Ar85tod &S EL
A|=HEILICE

gtLICHIGRPE IP IGP(Protocol
2 AIEFgfL|ChIP & HE2 Ch2of

unsi gned version: 4; [/* protocol version nunber */

unsi gned opcode: 4; /* opcode */

uchar edition; /* edition nunber */

ushort asystem /* aut ononpbus system nunber */

ushort ninterior; /* nunber of subnets in local net */
ushort nsystem /* nunber of networks in AS */

ushort nexterior; /* nunber of networks outside AS */
ushort checksum /* checksum of | GRP header and data */

AClo|E HIAIXK|S| B2 &l HEE Fof 2tE HEJH SLc.

HA HE = N 1LICH CHE HA W37t Qe A2 FAIE LICH
opcode= 1 = update B &= 2 = request = U&LICH.
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uchar numnber[ 3]; [* 3 significant octets of |P address */
uchar del ay[ 3] ; /* delay, in tens of mcroseconds */
uchar bandwi dt h[ 3] ; /* bandwidth, in units of 1 Kbit/sec */
uchar ntu[2]; /* MIU, in octets */
uchar reliability; [ * percent packets successfully tx/rx */
uchar | oad; /* percent of channel occupied */
uchar hopcount /* hop count */

uchar[2] & uchar[3]0{ Ho|& ZHE= U IP HELT =M0IAM 16H|E & 24H|E O|F H QL
Ct.

ZAE MEEE A2 ™Ho|gL|CHIP FAQLICHZZ7HE Mostoid LR MMHE XMolstn IP F

A 9| XS 3H}O|E Tt XI%—E‘ LICH LH S Al A04| M DPXI%*3H+OIE7+X1I+E'LIE+ AAE S Q8 AR
o] A MEUlIo| gle a2 5 POIE 2 4 0ULICHLIE B2 4 2T HERT ol M
E'—,—i‘OIEE SHE ulg 3 S o 3 Hmy H+o|E7+ x1|+5'L|E+.

X[@d2 10 0}O|7 2 X THR|ZE O|F0{&ILICH100}0|T 2R X ~ 168% YL, 25 EQLICHZE 4|
EQTOo| X022 HERXT0| HAZEE £ IS S LIEFALICEH

CHAEZ2 1.0e102 HIEE EXE|lE =Y H|

E LA Z QL |C} B R|E 1200BPS &|0i| A
10Gbps7t K| LICH(F, CHHZ 0| N KbpsQ! B2 AIBE HEE

OOOOOOO/N%! LICE.)

= I

MTU= HtO|E Er|ILICH.

ME[ME2 2552 Fo| R Y HULICH &, 255 100% LIt
ELC &= 2559| HIEE X[EELICH.

hop count= ZHEHSH FH2 EQILICEH

CHYZ 1t |40 ChA O|4 8 RK0| AFEE7| IHE 0 U X7t =MCHZ LIEFLLICH {2 S8
olclofoll At El= 7|22 LIch.

Del ay Bandwi dt h
Satellite 200, 000 (2 sec) 20 (500 Moit)
Et her net 100 (1 ns) 1, 000
1.544 Mit 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

HE 2| Ao

CHE 2 Cisco BT 8.0(3)01 M ARIZ S8t HE2S Attt WHof Chet dBILICH

metric = [Kl*bandwi dth + (K2*bandwi dth)/ (256 - | oad) + K3*del ay] *

[K5/ (reliability + Ka4)]

If K5 == 0, the reliability termis not included.

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

ol HE

. IP 2} & X|# K o[X|
.- IGRP X|¥ HO|X|
- Technical Support - Cisco Systems
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