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TY7DEEMENTHEATEEXT, JE—RFDEEXNIYINNABEOEEXRNIY V&K
VEREVWNARARK, XMNUYORBEELT, RTVANKYTHFRBEL)EEZEV/NATT, O
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FhdeENHYET,

ATY7 ETRERATIZINAZHELET, VE—FDEEXRNUY IFNABEOEEX KN
VIR EREVWNABRHRAE BN TS, BERONANZFANTREEZE, ThSO/NAR
E&fNIZ0ROEAATREICERAENET. BEONANEAE WD HEER, TO/NA
DEEXNVY IICREBILET,

WN—TFT1TEFDERE

K5, EES—RNIIADSEZEENEL—TFTAITEHOREEZERLTVWET, L—FT1>
TJEHEINIDUARDYSERENTEY, SIMNJE1DNOREICEITZEREZEZSAT
WET, BERORAT7 A7 H—ERAZPRBETDEH. 1 2OII—F4TEBHOFIZ, BLURE
CHTRDEBOININEENDIZENHVET, RSICTRTELSIC, chsOINJEETA
FnEBICABENET, TORNUNEFOABEIIVICHZEE, COTOCADKERE
LTEBMENDE, BEICARTISINREETNET,



Ksn7OtAekE, T—RIIATHR—RENTWRRA T A7 H—ERAZEIC1ET
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T H—EAZEIL 1 BT ONEBIIHENHVET., (IGRPDBENDRETE. EHORAT
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ATYVT AT, NAICETREANEZTANTREEOT AN ERENET, chillE, EE
DEEMT AN EENRETT, HYABLV ( "Martiany ) XY RD—IUFSREBENET,
(F¥#HIERFC 1009 8 K U'RFC 1122% S8 ), Fh, EFMICL > TSBENTVI AN K-
RADVREBIZHDEHEE, 2FV ., F—ILRIATEDFEAEOUNAT, BEOKAIY)ED
BEICE, BEFMNESEIET,

ATYTBTIL—FT 1200 T—=7IHFBREREh, COIRNINFRINAFBEHDENDTH S H
ESNDRBRBENET, L—FT 1200 T—=TILRAONARRK, TONAFHIER/ TS TVWSDIREE
INAD—FBELTIVARENTWVWBRRTIARNEKRY S, TONATERAENZIHOAMX—TT

1A, BEITBEBRORET (EFOREALT RLA -EBICKEK, BEAEDBERIARNKY S
ERALU)ICE2»TERENATVET, EFNTYRMAOINIICEBREATVEINAK, TV
RURICZFDORERENFVARNENTVET, T, EFHFEBELEA 2 ER—TIAANFTONAD
HOA 2 B—TITAARERY), BEHEEELLESY—RIDIADOFT RLA( "sources S) HFED

NADZRVARNEKY TEBBRORETICHEYET,

ATY7ZHETT, R7TOEH7OCANFATZ1—-)lehET, CO7OAR., ERICE,
R507O0EALEAMRTLERICRTENRT, 2FY, R7TCRIEFHF7OLAR, R5ICR
FTUBHRICAEERN)A—EThEBETE, —EETRTEIAET, €512, KYKNT—IHR
HRICETRHEEE. EMFrHECRITEABVRSIC, FHEREZBLIHBENFHVET,

ATYT K, EFNTY RNAOREDINIJICEENDRENIN—TFT 420 F—TIICTT
ICFEELTVBRBEICETEINET, KTR. EFNTY NAOTF—RASEHEhLEHLVE
EXRNUYOE, BEICKHITZIBEZEEXANIYIEEBLET, COELER, BEZESX
RUYORBHEEhEREA, TOLED, BKRONANIN—FT 42T FT—TINICITICEETS
ea. COTANMNIEUNRICRTEDHEOXNI Y JDOLBRICED EN HYET,
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BEONAOEANEENETT, ATYTLTR., FILLWINAAZTANTELAESHAZT AN
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WEiThid ), TONABRREFEEZLET,

ATYZ VIR, NAOFLWERY ., BEXRNIYINBILECEZRTBEICRTEIET
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TILCRBENTVB AN Y OTRELS, POFLLVWEEXNUY UNERAEhET, HEX

NOYODERNMEMBPEHENET, Kt T DADITRXTONAFBUOREENET, EEX
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BEETNATVET)
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6 N7OLAREBYW 1AREHEIET, COTOLATRE, L—FT12T T—TIAOEER
AN—FREPIAIEE D TVBEVWALAESHZRELET, ChSDEAN—ICDOVTREITICEH
BHLTVWET,

ATYZUT, R707O0CANEEBEIET,
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ENET, L, ATV G TEHRXAYE—JICIVNYAEBINT R, T TICBMENT
WBIVKNUNARFYENET, ILLIVRNUAEFAYE—SHICTTICEELTVEE
Bk, E5—EBMENZZERERBHYELEA, FILLWIVKNJUR, BEERTARNKY T F—K
DIANBEUBEICBREFEONOI N)ZOE—-LET,

BREICTDLEHIC, BLUI—RICERDIDOMHIHF BV KT, IGRPEFH A Y E—JICRFIRD3D
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—T7IMARLBAUAVE—TIARAZRBE/NANBBIDERTE., COTAMIKBLET,
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ANEELIEAVE—TIARAEREBENAOHDAZ—TIAZANBUBEICRY ., ATUY K
RIZAAXVEEBLET,

XRNDY VEEOEHNK

8. '—RIVIATREENLEEFAYE—IASXNIY IBHBAEDLSICL TEE
h, ESIET—RIITADSEBEENDIEMAYE—ITAXRNIY IBEBIEDLSICLTER
ENBHLPERLTVET, IRV, BEAND OEDOREDNARICETEET, EEND/N
ATEBHZDEER. BEXNVY INRPONANBRENET, EEX NV Y IICHRPION
AV EBHZHER. FEORR/RRERAUNIERAETAET (BEALEDTORNILT, ChiEx
DARNKY T F—RIIADOFTRLACETEET)

4 : WENTY bonE

Dat a packet arrives using interface
A Determi ne protocol used by packet

If protocol is not supported
t hen di scard packet

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, using
t he encapsul ati on appropriate to the protocol 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 nessage and di scard the packet
E Choose the next path to use. If there are nore than
one, alternate round-robin with frequency proportiona
to inverse of conposite metric.

Get next hop from path chosen in previous step.

Send packet to next hop, using encapsul ation appropriate
to protocol and data link type

5: MEN—TFTAVITFYTTF—rORE

Routi ng update arrives fromsource 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 Dis unacceptable or in hol ddown
then ignore this entry and continue |loop with next destination D

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

If destination Dis not already in the routing table
then Begin



E

Add path P to the routing table, setting |ast
update tines for P and Dto current tine.

Trigger an update

Set conposite metric for D and P to new conposite
nmetric conmputed in step B.

End
se begin (dest. Dis already in routing table)

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

New > ol d:

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 release 8.2]
or hol ddowns are di sabl ed and
P has a new hop count > old hop count
then Begin

Remove 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
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 <= COLD:

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

6 : Bl

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 nmetric for D to inaccessible
Unl ess hol ddowns are di sabl ed,
Start hol ddown tinmer 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 nmetric is inaccessible
then Begin

Clear all paths to D

If current time >= D's last update tinme + flush tine
then Renove entry for D

End
End of for
For each network interface | attached to the gateway
R Reconmput 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

7: EFOER

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 |
then continue with the next destination

If any paths to Dwith minimal conposite netric are
already in the update nmessage
then continue with the next destination

G Create an entry for Din the update nessage, using
metric information froma path with m ni nal
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

K 8: XNUYOHKOHM

CDETR, BEENEIL—FTAVIEHFASAXNIYIERY T AD NEFETBHFIEICD
WTHBALET., COBEBNDODADE, L—FTAITEHNTY NCEETNDEENEENDI
NUTT, HAhE. BEXNVYIOFHEICFERATERXRNIYIDODRIZ—ERY T AIUB
TFo CONANIIN—TFT 42T T—=TIIICEBMENZBEEE., XMV YITORITRZR—24ENT—
TIVCADENET, ROERTERAETND AU EX—T IS ANTX—=2EF, T—RI7IT 14D
LB IR ECNENSXA—R2DOS 5, L—FT A VT EHFHAEELEAVEXR—T I/ AICETS
ENTT, EFEL, FYRILLEBREGEMERERT, ChslF, 1VX—T I/ AZEERT
BRS74VIORERBOEBEFYICEIEET,

CBE=NTYRNIBENDEE+ AV EZ—TIAADONROD LOEE
- HEE =max (NTY NCEENDTEHIERE, 122 —7 T4 ADFHEHIR)
EEE =min ((NTYNIEEIZEEYE, (V-7 I 1 ADEEY)
CTFARILEBR=max (NTY NCEBFENBTYRILEER, A VEX—T I/ AOF¥XI
HER) (FEHETmax FMEAETIZ 0, TEHEBXKN)Y IAERTRESIATVSRLESD
T3, BMENIE, RPIOTHBEEZEATILENHBVET., )NTYRIEENITOTF
YRILEBRERELTIEBKBENBYET, ChiE, 1 2F2—T I/ ADF v RILHHXR
ABENTRDLECEFYRILEBROERMEZBAEIILEN HDLEHTT,
RDONTFRXA=BEARNIY I RIBZ—OIAVER—ZFXRTREHYEEAN ., ChSE/NAOKM
ELTIN—TAVT T=TIILCREFEENET,

RV T AT =NNTYNCEENDKRY T AIUN

MTU=min (/X7 Y NICEBEND MTU, 128 —T7I4ADMTU)

CE—RMOEEANIY T - NTYRICEENZXANIYVEZFERALT, X1 HA5EHS
NET, 2FV), LROKSICEHFEALEXRNIYIOTREL, NTYRICEFEFATWLWS X
NUYONFXRNDY YD QVR—ZFNIBYVET, BSsHIChiE, LROBEZTSHIC



TETIMRENHYET,
CEEARNIY Y - COEOHBICH > TEHETNEXNUY VEZFERALT, X1H5EH
ThET,
COETIE, BEENZIIN—FTAIJEHFAOXRNIYOERY T A NEFETHFIEICD
WTEHBLET,

COBBE, REEFNTY MIROSNBI XNV Y IBREKRY T HIY I\"&J&Ebﬁﬁ“o 1
RARBNAN HDHE. L—h‘i;ﬂ%«@ﬁﬁ@/\ztugjéijo INAFBEWNEE, KGN
ABFINTTYTARNI—LDIFE, TORER "TO AT EHENET,

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 reachable 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 netrics associated with the path in the
routing table. Add one to the hop count fromthe path in the
routing table.

IP 523 0 &4

COETIE, AN IGRP ZETHEAE N TVWANTYRDT7 #—I Y M DOWTEE(CEHEA
LETL IGRP I, IPZORINLN9(IGP)ZET IPF—RITLEFERAL TEBENET, N
TYRNEIAYA—THREYNET, COAYVA—E, PAYRA—DI<SEDLSTHEYET,

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

unsi gned opcode: 4; /* opcode */

uchar edition; /* edition nunmber */

ushort asystem /* aut ononpus 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 */

FEFAYE—D0BE, AVE—OBRICIL—FT1VITBHRIREERTT,
N=—23a>BESE, BEATE 1T, oN—2a>BFSE2EODNTY NEEREhFET,
opcode FXDWVWITNATT, 1 EF2 EXR

ChEXYE—SORATEZRLUET, eS8 220XV E— BA4T7OT7#—I Y NEERL
£¥9,

edition &, N—7 120 T—TNI_EEN BB ELICEMT DU TFINEESTT, (LOELD
—RIN—TF AT TIYTTF—RNERNIA—FRDRHETTERITECAET ) Y'—hIIATE,
IF423a2FSZHEALT, ITCLABEAOEREZECENZHAVLETS L EZRABTE
£F9, (chiF, BERFREEENATLVELRA, 2FY, IF123 0 BSEFELLKERENET
A ADRICREREINKXT, NT7Y NEIERET NI ARMEN HD O, IT13FSHMu
BOERZLRBIDLOICTITAMTHIEMEIZD LR TERRA, ITA2aVBESEE
AT20THNE, IFA>32EXMRNTSNEITXNTONT Y NIBRICABEND LI
FRILBEANBYNET ),



asystem F HEZ A TAEETT, YAOADERETR, 180T — M I T AN EBROBES AT
LIZSNMTEET, BREZATARETNTAMAICIGRP 7ORMILZRTLET, BSWICE
 BEVATAZEILE LK EBBIL—TFA4T T—TIAHFHYET, IGRPEELT O ED
NDEEATLANSEETHERIE. TOAS ANEHOKXICETNTEESENET, 5'— D
IATR, COTA1=)LRICETVT, XvtE—20nBICERATZIL—TF1209 7F—7 )Lt
YRNEBIRTEELET, YR IITANKRBEENDASICEHETB IGRP XY E—C A ZELEBSE.
ZFOXAYE—DRERENETT, ERE. SAONOERETIE ASBETERE "RHEL TEDLS
ICB2TVWET, 2L, BZBRFChEZ7O0RINO—HTRAEL, BEY—-I)ILERBLTVE
j-o

ninterior, nsystem, & &TF nexterior i&, TRTENEFX Y E—SD3 2DtEI>IAICEFN
BINIDHERLTVET, chsOEIZAVICODVTREITICHBALTVET, chs
DEIVZIVOBIEREXTOWAFHYELA., HZHH S ninterior BOL NUARFERZTE N,
RO nsystem DL NUNFD AT L, &RED nexterior OLT MUNFABERBENET,

checksum [F IP FI Y UOH AT, UDPFIVIOHALALERUFIVIOHALATIIVAXLZFERAL
TFHEENET, FIYIHALR, IGRPAYA—EZTIICHELSIL—TFT 1 TBHRICOVTEHE
ENET, checksum 714 —J)LRIF, FIVIHAZHETRELZIZEOILKRETNET, FI
VOHALRFIPAYA—ZEAEBA., £/, UDP E TCP DL BHREAVA—EHY EEA,

EX

IGRP X, ZEAS—RIIAICHLTIN—TFT 12T T—TILNEEETRDELIOS>ERLET,
ERXAYVE—DICEAYRE—=ULABYERA, FRHEND 0 version, opcode, XV
asystem 71 —)LROKTT, TOMDT 4 =)L REIXNTHEOILEKEEIhET, ZEAT—H
DIAE, ERBICKLUTEED IGRPEHAVYE—DEEFEITIRSICKROSNET,

Py 7F—=h

IGRP BE#iX Y £—JICRBAYH—HY) ., TOERDLSIL—TFTAVT IVRNINRERT, 1
DOEHMAY E—TIZRF, 1500 N1 RDTF—RITL(IPAYH—ZEE ) ICIREZEFOI
—TAVIT IVRNINEENET, RBEOBEES TR, ZAT104 I N ZRBTEERT
o TNLNEZKDIVNINBEEENDHEER, BROEHXY E—IHNEFEhET, E
MAYE—DREMICIVNUBICAEEZ NS -, BHROBAULEXYE—D2FRTH D
WICBE—TZTXROXY =2 ZFALTEMEX VY NEHY EH A,

WN=TFT42T IR DOBEZRIZIRLET,

uchar numnber[ 3]; [* 3 significant octets of |IP 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] TEEE N7 1—J)LRIE, BEDOIPXYRNIT—UDOLAXRITIHEHIC 16
EYRBLV24EY D2 HEBHTT,

number FEERENDBAEZERZELET, CchiFIP7RLATT, AR—AEZHFTHNTDLHIC,
NI a>ERE, IPTRLAORIDO 3NA MNNEBEENET, LI 3> TRER
D3INARPEEENET, YVATLABREBSLOABER TR, Y7V N THDIRESEGEAV
O, TUNAMEECEOLCEYET, ASBBREECBRAORY NDO—00OHTXY NTH



BIH, TORY RD—IVBSORBAONA MAEEEIET,

delay DELIF 10N/ VOB TY, COT74—)LRICIE, 104 T70¥AS 168 WX TNHEH
NTTDEBDNBENEEENET, delay 714 —)LRFITXT1 OHFERF., TOXRY KT —
DICEETEBRVCEZRLET,

EEIEE, 1.0e10E0E Y N OB EHIET T, EHE(E1200 bps®ERA 510 GbpsTF, (2
FV), SERIEHN N Kbps DS, EHE hBHIEF 10000000/ N (25 ET)

mtu DEAMEE/NA RTT,

FERME2550BEELTEASNET, D&Y, 255[E100% T,
load & 255 NEIGE L TEEENE T,

hopcount FEFMBZ NV N TT,
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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
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metric = [ Kl*bandwi dth + (K2*bandwi dth)/ (256 - |oad) + K3*del ay] *
[K5/(reliability + K4)]

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

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