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application &ener LSlFH g LWETL(HSSL (LPLGULD.
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Packet Tracer Hlpieywd WpenDEHa6T

Packet Tracer [ipIeyLd PEMSEET

Packet Tracer Weer MHmICUsHE SOLIWLLFD &psar. GoDBSULE  configuration
Qaremiqm&eEs Ceueor(Hd. CPU : Intel Pentium IIl 500 MHz b0 gl @emesrimenr SO, LT
evLd. oIGTIgH SevLLd: enwdCrmamil XP, elerGLmen 7 ojcevgl 8. 256 MB RAM LoHDILD
SODBES SIETe] DML lgevd GLIT FILomeor .

Packet Tracer Wllemeur http://www.packettracernetwork.com/ @eneuriig ger sdledlmHnH gl LeyerGeurL

Qauwigl QamereTeumd. Packet Tracer Wemarr install QFWICUSMHG setup.exe emuicdlene double click
QauwGeuer(Hiw. Haflé QFuiga et LLLD 2.1 o aTerg Gumerm SHeny GgmeirmiLd.

15! Setup - Cisco Packet Tracer

601 E=RiE=E |

Welcome to the Cisco Packet
Tracer 6.0.1 Setup Wizard

This willinstall Cisco Packet Tracer 6.0. 1 on your computer

mmended that you dose al other applications before
continuing

Click Next to continue, or Cancel to exit Setup.

LLw 2.1

Ihsg @eQgeren &flhwar(hasrear dey GCamermud (UL 2.2). Sapuied o aTer
SHaULEMET Ligs el (b ‘I accept the Agreement” erairm Cgieleaner Slafld QFuwGeuesr(HlLd.
Wetreory “Next” UL Leneor Sleflé QaFuiwGeueser (Hid.



Sbhss deoy B Disk / Drive Wleb packet tracer BHlpieut LLGeuessr(Hd eTaTLGemen GO
vweruhEmg. QuELUTEID c\ areld S@wssorD, c\ aredd QL Qdarg
Beaewled d:\ gereded Bmeueumd. browse erarm UL Lemar &laflds GFuieuger epeuLd
Caamauwrer orealmear Caib0gsHEs Wiguw. HneCaeaimgw qaraey CH0gHes et

5 Setup - Cisco Packet Tracer 6.0.1

License Agreement ~
Please read the following important information before continuing. s
-~

Please read the Following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

Cisco Packet Tracer

Software License reement

IMPORTANT: PLEASE READ THIS CISCO PACKET
TRACER SOFTWARE LICENSE AGREEMENT (THE +~
(O1do ot accept the agreement

[ < Back " Next > I[ Cancel ]

L 2.2

‘next” LILLenerr Sleflg QauiwuGeussor(Hd (LLLd 2.3).

SbHss Senruded Start Menu @96d Program m&mes Shortcut GaTHLLEDHEG LweTLHS DG (LLLD

2.4).

5 Setup - Cisco Packet Tracer 6.0.1

Select Start Menu Folder
where should Setup place the program's shortcuts?
Setup will create the program's shortcuts in the Following Start Menu Folder,

To continue, click Next. If you would like to select a different folder, click Browse,

: Cisco Packet Tracer] Browse...

< Back ][ Next > ][ Cancel

LLw 2.3




5 Setup - Cisco Packet Tracer 6.0.1

Select Start Menu Folder
wWhere should Setup place the program's shorkcuts?

Setup will create the program's shortcuts in the following Start Menu Folder,

To continue, click Next. If you would like to select a different Folder, click Browise.

Browse...

< Back ][ Next > I[ Cancel

L 2.4

Packet Tracer BIMILILILL @ 6T Desktop Icon WOMILd Quick Launch Icon Carerpieugn@ SiHSS

Sleny LweTuHE DG (UL 2.5). Caameuwrear Caielanear Caib0shSg Next” LILLaner Sefls
QauiwGeusser (HlLbd.

5 Setup - Cisco Packet Tracer 6.0.1

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Cisco Packet
Tracer 6.0.1, then click Next.

Additional icons:

Create a Quick Launch icon

[ < Back ” ext = ]l Cancel J

LLw 2.5

&3 deny ereiram QFweser @geuamy QFUCSHTLD erarLgamer sremiss LwearLhSmg
(UL 2.6). gCHed THPBIGET QUGG (HLD 6TETMTE Back” LI L NG Si(HSEVTLD.



1 Setup - Cisco Packet Tracer 6.0.1 @‘: @

Ready to Install "
Setup is now ready to begin installing Cisco Packet Tracer 6.0.1 on your (;l
computer. G

Click Install to continue with the installation, or click Back if you want to review or
change any settings.

Destination location:
C:\Program Files\Cisco Packet Tracer 6.0.1

Start Menu folder:
Cisco Packet Tracer

Additional tasks:
Additional icons:
Create a desktop icon
Create a Quick Launch icon

[ <Back |[ Instal |[ Cancel ]

LLLD 2.6

B SmaTsgid Flures QmeGd Gurg install UL Lemer Sleflé QFuigTed Packet tracer
Bmeuts L (HeS(Hw. Packet Tracer BmieuliLL L e 6T Program wlemer Q@TLEIGEUSDEG Launch
Cisco Packet Tracer eraTLIGemenr Flaflg QFuigl Finish L Lemer Hlafld Qauw Geuessr(Hd. Hafls
Q&uig e L6t Packet Tracer QFweLIL QFTLmSeNHID (UL 2.7).

18 Setup - Cisco Packet Tracer 6.0.1 QL:‘}X.

Completing the Cisco Packet
Tracer 6.0.1 Setup Wizard

Setup has finished installing Cisca Packet Tracer 6.0.1 on your
computer. The application may be launched by selecting the
installed icons.

Click Finish to exit Setup.

Launch Cisco Packet Tracer]

L 2.7
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Packet Tracer Q&weLIL $ Qs mLridlwe et LILLD 2.8 o eTer gl Gurerm Cgmermid.

Edit Help

Options  View Tools Extensions

Mew Cluster

Wove Objecl Set Tiled Background

Viewport

s

L

| i | & 'I_i-‘
Time: 00:00:31 | Power Cycle Devices Fast Forward Time R‘aiﬁme
AT E T . o
- . 5 RE s
1841 1941 | |2620mM
Routers g | - Mew ” Delete I o >

' - A [l PDU List Window i

. & to Dra tot 4 | /

UL 2.8

2.2.1. Menu Bar

Menu Bar LG&lulleh File, Edit, Options, View, Tools, Extensions dmid help QLog&EHeT o 66T
CuayeialBha SigliLmL QFweserTer Open, Save, Save As, Save As PKZ, Save as common
catridge, Print LOHMILD Preference GUITETMen6u 2 6Tarmenr. Extension QLogieded o aTem Activity Wizard

epeuLd QBL Qe s activity gpeirilanesr o HeursEL (pLguLd.

2.2.2. Main Tool Bar

@ﬂagy U@Qc,]ufﬂei) File, Edit, Copy, Paste, Undo, Redo, Zoom, Drawing Palette wmmid Custom Devices

Dialog LI L 60T&6IT 2_6IT6IT 60T,



2.2.3. Common Tools Bar

@55 LGHuied Packet Tracer 6 LweTL(HGSL CUTED QBLQeuryd simulation paTer (BeL&6T
GULDMEIGL UL (heTererr. Select, Move Layout, Place Note, Delete, Inspect, Resize shape, Add simple PDU
HmILDd Add Complex PDU Guireirpm Bevgener @b5 LiGHNWNEg Cainb0sh&Esemd

2.2.4. Logical /Physical Workspace and navigation bar

QBLQeuryd @aneariiyger @Gr SL gL S QHSSMLD, HWG L Sl gL hi&afle 2 aTer
SOLLLLFSmET Qaandgh QFuarsalw QmEsend, Shog Lo sajsefcd o erer
SOLLL LTS @amearé@d QFuamsad @HaESaTD. LI SO, LT ST Gleneur&@Ld
OBLQeurid  wpep g UL eafgeildy o eterg  Gumerm  emwliGener
2 (FeuUT&GeuUs M@ Physical Workspace LwaTLI(HEm Gl QBLQeurié @enesriifeh sl L HL 6T
Crrigwrs U uTsEGmer GaneorliGUTLD, FTETDTS L SO LFSEET switch eTerm
sHyLer @evewriiGumd - @bg QFweEenar logical workspace 60 IS (PLGULD.

2.2.5. Workspace
Qg LGS B&E Cgmeuwrer QBL Qe é SewLiNamer 2 Heurdsd LweTUbhE Dl
2.2.6. Realtime / Simulation Mode

@bg button epeuLd Realtime mode WHOID Simulation mode MG Qe Cw IO DS
vwetLh S .

> | &)
= Simulation Mode (Shift+5)
Realtime de

Source  Destinatior|

UL 2.9
2.2.7. Network component box

@55 LGS e Camawrar 2 LSTaTHREMET CHiHOEHEHOTLD. FTETDITS, router 676 M
T (HSISQaTETLTD L auendufed 2 atargl. Cgemeuwmer router Wenenr Caihg0sH SIS
Qamerereumd. Qb (PEND GTEEVT 2_LIKTGTEISEH&SEGLD QLT ([HbSILD.

2.2.8. Device Type Selection Box

Carbg0shss o usrammsais GoU'L cmslamer Csib0shHdss @Qbs UGH
LwerLHED Sl.

2.2.9. User Created Packet window

Simulation epeud 2 (HEUTSSL LI QFwesmer Qb5 LG epeud SdbG Q&TeTeTeumLd.
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Workspace 9jlqLlILIEOL &6IT

2.3.1 console

console  @emewurliL] epeUld  SHWOLIWLL(FLET router @ememriieauCuT e  switch
@aearliemuCur gHubHSS WPLgwLd.

ULLH 2.10 (console)
2.3.2 copper straight-through

Copper straight-through @eewriiy epeud @reer(h e usyewhsefleaCu ethernet cuans
@aewriitaer gouHSH_ Wiyw. @ES s Qe hub HHG router &@, switch
ABHS pe & Gaeanriy gHUbSS LwearLBADS.

/

UL LD 2.11 (copper straight-through)

2.3.3 copper cross-over

Copper cross-over @enewrii| Copper straight-through GuUTewGeu @rever(h 2 LSTerhsaflanL Cuw
ethernet quens @aerilomer gHUOSIHL LWATLOEDG. < ermed) Qeaverss LpLD
smHeisar rpLbGEmg. Frermrs, hub SfEHES hub HE, SWLWLLLASHHES SO L (HSS
wHmid sl Lfelmhg Wil ksg Qe hubhss LwarLE DS



ULLH 2.12 (Copper cross-over)

2.3.4 Fiber

Fiber @emeuoriiy Fiber GUITF(H&En&E Qe Cu @enewriiy 6 DLbBSS LweTLHHm Gl

/

UL LH 2.13 (Fiber)
2.3.5 Phone

Modem Guri(h 2 LW 2 LSTeahssHEhsE QoL Cu @amenriiy hu@Bds phone Geaneurii
ghubSs LuaTLHED .

(LY

ULLd 2.14 (Phone)
2.3.6 Coaxial

Coaxial GuTF(H&EpsHLCw Qaenriiy eFHL{bSS coaxial @eesriiy LweaTLHSDG!.

ULLH 2.15 (Coaxial)
2.3.7 Serial DCE and wmmitb DTE

WAN @eenriided 2 arem 2 LIGFawhSmer @amenrliy ghuUbhss serial GuTFL&er (Port)

LweLhEm gl @ LGS Qeanewriiy DTE wrd @mhaTe wHEnmm LGd Qeanewnrii DCE wrs
QB35 Couettr(HLd.

Packet Tracer epeud o (Haur&sLLpL COBLCeurfs eThg safleh 6THS SLigl S 2 aTerg)
Curerp saeus@mer SGliLiquTs QaTar(h o (HeuTdsrw. FIFsSHamer &HmHdHe
Qaresr(h 2 meurssLl L OBl Ceury&dli@ Physical workspace LweTLhEm & QBLQeuriy &
@aariyseiss Qgreanevey OO S@wLGmer SHEHD CQareamr(h CFwedmesr
(performance) G®DEISHETET GUTUILILIGET 2 6TeTer. @Fmer HH Hh CaTeTeusnEHTHG6
physcial workspace LweTL(RHEDG. LEODHASSTE BIL o (HFUTSGL CBLCQEUT]&GH6T
QuEpbLTID physcial workspace Wenear &HSH C&maTEheudlcbens, logical workspace ulleneor



Qa&mesrGL QFweumL igener OB QEHTETET WLgWLd.

S0 | %

ULLH 2.16 ( Serial DCE and DTE)
2.3.8 Connections / Links ( @)enewrLiL|&erT)

BT o (Haurs@ld QbL Qeuryd@gHeaner logical workspace 6 2 (Feursds Ceuesor(Hid. G ever(h)
2 LSTeREGmer @ameanrsgd Curg @amenTiiy oLl (HereTans GMLILGHSITS Eeneurii]
Nearggaear GOWULTE S@wdng. @rewhH o LSTFETLRSEHSG Qe 2 6TeTg
rarugemen GMLLGHEG usmd lerdg GMEH LuaTLHEDG. SmeauTEg erfuyw LFma
Ners@sHer @Qrewr(h QaeTlEEhsE Seuc) QSTLIL 2 6TeTgl ererLgmen GN&SSH DS
@reaw(h 2 UsFaEsERsE QaolCu @iy gemgssliul(HaTarang Ay eNerdE
GMI&GLD.
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2 LISTETE&EmeT LWeTU(H S S Wpenm.

W THF euamSWTer 2 LEFamsang LwearL(hss CurdComd ererugeamen device-type
selection UGHGD Wsled GCgrey OQeuw GCeaewr@hw. Werery Casib0shHsgerer
o LEFaSSled 2 aTar device-specific LGHWRBE Caib0s5H S8 C&TaTaTeumd. workspace 60
goraug @n uUgdHow dafls CQeug Brw GCarrsbhsgerear sHmelaw ameus gl
QamaTaTemLd. FTaTDIs, 1841 6uand router & CHFHOSHSGGW WD LILLD 2.17 60 STesrli&asi

B2 Cisco Packet Tracer - O
File Edit Options View  Tools Extensions Help
=r L - - <
SIS
[Root] Mew Cluster Viowe Object Set Tiled Backgr Wiewport
~
B,
—
L —
1541 —
Fouter(
P
< > T-\t__)/
Time: 00:21:19 I Power Cycle Dewvices Fast Forward Time Realtime
. B . Fire Last Statu
S e o= G m P | Seeimcin >
[ Routers ] ksl L Mew | Delete
5;’ B s = < 2> | | Toggle PDU List Window
1941 < >

UL (Herer g.
UL 2.17 (router 1841)

UL GSleb 1841 router CHbOSHSSL LILLeayair cancel GMSH Heaoruier CareralpHid. 1841
router LweTL(HSSL Gureudlebeney eraTmmed cancel button g WewrhHw Hefls CQFuw
Geuestr (HlLbd.
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Module &eneT QeEwT&@GLD (P .

Module Sener @laesT s @GL (Pen.

B CarOshéEw Hmeld@ eFbu module &aT LTRHLIHILD. BLO&EG CFHameauwrer cuamauiea slot
smer Qoansg wHm Bad Qarerererw. CaibE0sHEGw SHmelamw (device) Crie
LT $SmeL eTeueurm QHSGCLT Digamaer Gumrerm jemwliy daguie Camearmid (LILLd 2.18).
Ggemeuwrer module elemerr @eaeTlILFDE (Peir power LI Lemarm off QFwdl. Ceuaser(HLd.
module eflenasr @eneser &g it power LI L anasr on Qauidl Ceuestr(Hid.

L2 Router2 = =

%

Physical Config CEL

MODULES Physical Device View
HWIC-2T
HWIC-4ESW
HWIC-8A

HWIC-AP-AG-B ;
WIC-1AM oy 4
WIC-1ENET - "module ssfss LB EDna

WIC-1T
WIC-2AM
WIC-2T
WIC-Cowver

Original Size Zoom Out

power button (of

£ >
Customize — C_,_ Customize — C_,_
Icon in . - Icon in .
Physical View Logical View
The WIC-1EMNET is a single-port 10 Mbps Ethernet interface card, for use L — S— - -
with L0BASE-T Ethernet LANS. -— = e
— T AT

LLLD 2.18 ( module @Qe@aET&GLD (Ppenm)
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Paeriysmer gHLUHSSILD P

Gaeriysmer huBSSId P D

@reaw®h HHsEnsE (device) Qe Gu @amenriieu hUbBSIeusSDEG device-type selection
UGS o amer connection icon &g Slafld QFudL Geuatr(Hd. connection icon & Heafls
Qaugal et Qameariugng Csmewrer Qe eauamaser dHaogulcd Ggmeirmid.
Qe euamsow CsrOsbHsse|er mouse pointer GETHMLO connection icon & T
AHw. LLw 2.19 & @rewr(h FHAGEHGEG QL Cu @amenriy goubBSsL L (HeTerg
sreri&&L UL (HeTerT gl

e Cisco Packet Tracer = =

Fle Edt Options View Tools Extensions Help

=" 2 wBR NN o8 e

[Root]

iled Background

Viewport

W Auwdliary .
W Conole e
[l FastEthemet0/0 1841
Routers Q
[0l FastEthemet0/t '
B3 Seriald/1/0
T Seriald/1/1 :
=)
Time: 30:16:41 | Power Cycle Devices Fast Forward Time Realtime
. Fire Lasts
- ar Y N N S 0
S MM (] (7 [7) [ @ sssaric
oy s |~ /: - ', /

New Delete

;;_g - s = < > | |oggle PDU List Windov
< >

Serial DCE

L 2.19
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ereireur LT SGHmLD ?

o @Bs LGHGe Packet Tracer pIeyeugl 6TLILG eTeTml LM SCSHMLD.

o QBLQeaurfsdle LweTL(BSSL UBHW SHHelser ubhd LmySCHmLb.
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epLL command line interface (CLI)

Command line interface eWeuLD router eny configuration Q&uwiw Piqud. CLI 6 LI @gLomesr mode
6T 2_GTETET. |6 eTeTa eTaTLgement edfleurds LmiriGumL.
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Router Modes (epLL[ Cor(H&er)

eBLLfl6b configuration epeTm penmuiled QFUIWELTLD. Djemeu user exec mode, priviledged mode
HOILDd global mode &, GLD.

3.1.1 user exec mode

Router operating system L per@|L e router> ereirm  Heoguisr Camermid, Qs
BeneuienerGu user mode ererm HdPSEHCOMTD. @EHHG login WHMILD logout Q&L
Wlguywd. login QFWiusHE@ enable eretTm SLLemem LwarLHEDG! login QFuiyd wenmullener
Freroma umLGumLd.

Router>enable
Router#

Router# prompt Ggmeriluyerer ey priviledged mode y,@W. @sener LbHM erery elfleurs
urFGumd. user mode WNHH G CeuaflGumeuSHG disable eTetTn S Lener LiweTLI(HSMD .

Routert#tdisable

Router>

@uBurg) dleny user mode HG eub Gl AL g.
3.1.2 Priviledged Mode

Router login Qeuigej et Czmermid Henew@uw priviledged mode &y, @Ld. priviledged mode
WelfmB Gl router uHMiw eLFBIGE6T SIMBSL LPLGULD.

gFTeTmm &, priviledged mode WeSfHBEG show ip interface brief eTaID SLLemET epeuld eHLLIfl6H
o aTerm interface QW OHMILD HiFerT BHlemev (status) OB Wlgwd (LLLD 3.1). @@F router
WelfABHEG LOHADTH routerFSCaT Sbavg Coum @l sHNNSCHT Qamearriianu gHUbhSS
interface LWeTL(HE D Gl



P Router1 - B

Physical Config CLI

105 Command Line Interface

Continue with configuration dialog? [yes/snol: no A

Press RETURN to get sStarted!

Routerrenzble

Routerg

Routergdisable

Router>

BEouter»enzble

Routerg#show ip interface brile:'

Interface IP-Rddress OE? Methed Status Protocol

FastEthernet0/0 unassigned YES unset administratively down down

FastEthernet0/1 unassigned YES unset administratively down down

Serial0/1/0 unassigned YES unset administratively down down

Serial0/1/1 unassigned YES unset administratively down down

Vlanl unassigned YES unset administratively down down

Routerf W
Copy Paste

e 3.1
UL 3.1 60 FastEthernet LOMHMILD Serial interface &@EH&@ ip-address G&T(H&SSL LILadlcbenav.

LLLD 3.2 60 show ip route SLLeeT LWeTUHSIID Wpeom sresri&sls L (HaTargl. configuration
Tglad Qe LLTSSTE SH6U6 6T Flayd Camerm alcbenev.
Bouter»show ip route
Codes: C - comnected, 5 - statie, I - IGRE, B - RIPF, M - mokile, B - BEP
O - EIGRP, EX - EIGRPE extermal, O - OSEF, IZ - OSPF inter area
N1 - OSPF M55SR external type 1, N2 - O5PF NS53R exntermnal type 2
El - OSPF external type 1, EZ - 0O5PF external type 2, E - EGP
i - I5-I5, L1 - I5-I5 lewvel-l, LZ - I5-I5 level-Z, iz - I5-I5 inter area

* — pandidate default, U - per-user static route, o — ODR
P — periodic downloaded static :cutﬁ

Fateway of last resort is not set

Bouter>

L 3.2

show running config (sh run)eTelrm &LLeeT epeud router v Ldley Qauwd uvl(erer
configuration LD SNBSS WPLgwd (LLLDd 3.3).



Routerrenable
Routerfsh run
Building configuration...

Current configuration : 587 bytes

!

version 12.4

no service timestamps log datetime msec
no service timestamps debug datetime msec

no service password-encryption
1

hostname Router

L 3.3

router fléb ereTQemeiTer SLULeETHET LWTLHSSOMD ererugamer olw ?” GmHuSH
LwetuhEm gl (UL 3.4). “?” lenL BT QHSGSLD BHlaneud@(mode) e LHOILIHILD.

Bouterg?
Exec commands:
<1-55> Session number to resume
auto Exec level Automation
clear Reset functions
clock Manage the 3ystem clock
configure Enter configuration mode
connect Open a2 terminal connection
copy Copy from one file to another
debug Debugging functions {(see alsc "undebug')
delete Delete a file
dir List £files on a filesystem
disakle Turn off privileged commands
disconnect Disconnect an existing network connection
enzkle Turn on privileged commands
erzse Erase a filesystem
exit Exit from the EXEC
logout Exit from the EXEC
mkdir Create new directory
more Display the contents of a file
no Disakle debugging informations
ping Send echo messages
reload Hzlt and perform & cold restart
——More—-—
L 3.4

LH&A 3.1 : “?” GMSLIgemar user mode LOHMILD priviledged mode 60 LIWeTLIHGS LITHRISET.
3.1.3 Global mode

Global mode ewpeuld router interface &@W WLHM HHENGGD SjVELG router interface &@GLd
@arQerm router BEGW Qavewriy gHLbHSS Comeuwrear sHeuwsamer QaTHSSHL
WPLgWd. interface &@ address G&THILLG LHMILD shut down QFwieug Curernm QFweEmer @bS
Haeuwler QFUL wLqud. priviledged mode ulelESI global mode M@ TD configure terminal
eTaTD SLLeneT LwerL(hSm gl (LLLbd 3.5).



Bouter>enzkhle

Bouterfconfigure terminal

Enter configuration commands, one per line. End with CHTIL/Z.
Router (config) $

LLw 3.5

Configure terminal LweTL(RGS Qauwls LWL FHEUMSET DMETSFILD Henareausddled (router
ram) 60 GaFLllEaL1 LHLD. global mode WalHB G priviledged mode DG QFUSDE exit HLLener
vwetuhEm gl @gieuamy epearm mode Saner LHM LTHSCSTLD. Qe geiGeur( mode Lqgid
configuration Q&uieug) ereieuT M) 6TeTml LImLIGUITLD.

slLaer Qarhss Wearery Sapuisy oub CFudtiener Qarer(® Flurer UL anerwim
SO FUDTET FLLeneTwm ererLgamen Slanguled QFfbg QaTaTereumd. FT6TmTS, LLLD
3.6 & show ip eratrp SLLeamemenw QEThHSGerCermd. Fflwrer SLLamer QaTHESTSSIHT6
incomplete command eTeiTD F&Heu6d Henguled CameirHlujeTer .

Boutergshow ip
% Incomplete command.

LW 3.6

o sownsafle) sLLamearuled ¢ aurfdamgeanu LwearL(BGSToe Il q@lCurd oiGumg)
"% Invalid Input detected at ‘A’ market caret symbol’ eTeirD S&Heucd Fenguied Cmreirmid. LILLD 3.7 60
~ooslssriLiul Qeatar QLSS0 @m amisoms AEul(erargred benyp GCauid
Ga et MluyeTer .

Boutergshow seriall/s1/0

% Invalid input detected at "'*' marker.

RBouterfshow interface seriall/s1/0
Serisld 1/0 is administratively down, line protocol is down (disabled)
Hardwzare is HD&4570
MTU 1500 bytes, BW 1544 Ebit, DLY 20000 usec,
reliskbility 2557255, txload 17255, rxload 1/255
Encapsulation HDLC, loopback not set, keepalive set (10 sec)
Last input newver, ocutput never, output hang never
Last clearing of "show interface" counters never
Input gqueue: 0/75/0 (size/max/drops); Total output drops: 0O
fueueing strategy: weighted fair
Cutput gqueue: 0/1000/64/0 (size/max total/threshold/drops)
Conversations 0/0/2Z5¢ (active/max active/max total)
Reserved Conversaticns 0/0 {(allcocated/max allocated)

L 3.7

fov FowmSEN SUL@eTaW &HSES CETHEGWw QUTG T SLLMETW @SWTETeF)
ererm GULSSer Fevguied Wevp QFuigl CGsmerpid. LILLD 3.8 show | SLLemer Q&THESL]
ui@ererg. BrW QETHSS SlLamer UTH Fsauame QaTear(HeTeTsTed % Ambiguous
command: “show I” eretrm SHlevguied Carardlyerergl. Gerery show ip? ererm QaT(HSSTEL



interface ip ipv6 eTermy Slenyuiled Cmermid.

Routergshow i

% Ambiguous command: "show i"
Foutergshow i7?

interfaces :i_F ipve

LW 3.8

epLLfl Sjgssy Carermid Wep GQeuid updl urFsCsmbd. SIHSS epeTH mode SHenar
Qamessr(h configure Qauiywd wenmullenes LmFLiGLITLD.
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Router interface

Router Ifléb interface configure (&L LenogGev) QFwieug) peFwiomer QFwem@Ld. router fadlmb Gl
interface epeLd FHeue LIFTHOW Bl QUOID. interface 6 2 6Tem QBLQeurid Ceowr (ip
address), serial port, ethernet media type GurarmeuDenm configure Q&FWIW Geuastr(Hid. LILLD 3.9 6
serial port, ethernet port LOHMILD auxilary port STesT 988 LIL (HeTET gl

L 3.9
router fléb o @TeT serial interface LOHMILD ethernet interface configure Q&Fuiyw Wenmulleneor
urriGurrLd.
UL 3.10 2 aTergl GumaTm ¢(F network SiemwLilemer 2 (Heaur&@Ld penpullenesr LIMFLIGLITLD.

>

@rewr(h Generic 6ueng router Wlener workspace 60 eugg Gamerer Ceuassr(Hd . icon &
(sTarT&Beu connection auamgaw CFiHbOs(Hs@w) Heafld CFuig @rewsr( router HSHGLD
Qe Cu @enewrlieou FHLbBSSH QSmeTEphISar.

r'j"ci'.——r_. rj"ci

Router-PT Router-PT
Routeri Router2

LW 3.10

Router ey double &lefle Qauigmed LLw 3.11 Gurermy Carearmud, Hed CU LGHuled
configuration &LLeneTgamer QaT(h&éEas Ceuesr(HLb.



® Routerd - =N

Command Line Interface

L 3.11
user mode &Sl(HIb &l priveledged mode M@ LOTD enable &L LeaneT Q&T(H&E Geuesr(HLd.
Router>enable
Router#

Interface LPPIW FSHeULEmET HDIBF QSTETET show ip interface brief eTarm Sl Leaner Q&T(H&S
Gouestr(HiLbd.

Router>enable

Router#show ip interface brief

Interface IP-Address OK? Method Status Protocol

FastEthernet0/0 unassigned YES unset administratively down down
FastEthernetl/0 unassigned YES unset administratively down down
Serial2/0 unassigned YES unset administratively down down
Serial3/0 unassigned YES unset administratively down down
FastEthernet4/0 unassigned YES unset administratively down down
FastEthernet5/0 unassigned YES unset administratively down down

serial interface wemLw @Quuwi Serial2/0 HOID Serial3/0 eTeTUFTGLO. priveledged mode S(HBH S
global mode D& LOTM configure terminal eTaTM SLL 6T QST (h&EGeuesr (HiLd.

Router#tconfigure terminal
Enter configuration commands, one per line. End with CNTL/Z.
Router(config)#

Serial2/0 interface @dlemaur configure Q&FUWIeuF MG interface Serial2/0 eTarm Sl Lenem LiwaTLHEDG!.
Ip address Wenar QaT(HSEL ip address 10.0.0.1 255.255.255.0 erarm Qar(hHsS Geuesr (HLd.

Router (config) #interface Serial2/0



Router (config-if) #ip address 10.0.0.1 255.255.255.0
Router (config—-if) #

Q&r(H&g ip address Serial2/0 interface D@ ip address 2 G@TETET GTETLIGMET LITFLLGMEG user
mode M@ Q&M show ip interface brief ereirm L Lemer GQ&T(H&GE Geuestr(d. LILLD 3.12 60
$&aU6L LflrHmld @leéeney eTaTLgener Administratively Down 6TalID $&6U6h PEILD SMbG!
Qamerereumd. PG router flener configure QFWIGH GuTeTm GrerLmeugl router WL
configure QFuUISL Couesr(HiLbd.

Router#config term
Enter configuration commands, one per line. End with CNTL/Z.
Router (config) #interface serial2/0

Router (config-if) #ip address 20.0.0.1 255.255.255.0

Routerfshow ip interface brief

Interface IP-Address OF? Method Status Protocol
FastEthernetl/ 0 unassigned ¥YES unset administratively down down
FastEthernetl/0 unassigned ¥ES unset administratively down down
¥ES manual \administratively down
Seriazlzs0 unassigned ¥YES unset administratively down down
FastEthernet4/0 unassigned YES unset administratively down down
FastEthernet5/0 unassigned ¥ES unset administratively down down
L 3.12

SjiglILemL network SemOLIL 6TLLLG 2 (FEUTHG6UF GTTLUFG®mE LILLD 3.13 60 Sresrliéasi
U (Herer g.

Senver-PT
Serfyer0

FC-FT Hub-PT FC-FT
PCOD Hub0 PC1



LW 3.13

Fyeur Server0 @b ip configuration Q&S Server Wlemeor Double Click Q&g SiFHaieT Desktop
tab Wener CaiBEOSH S ip configuration icon emerr Hlafld QaFuw Geuesr(Hid (LILLD 3.14). Server
(/& Static ip address ,& 10.0.0.1 WH@ID Subnet Mask 255.0.0.0 QarhHi&s UL (HeTeTg!.
@anewriiy FastEthernet epeud Q&TH&SL UL (HeTergmed interface — FastEthernet0 eTaiTm)
QarHas Ll (Herergl.

® Serverd - olEN

Physical Config Desktop Software/Services

—_— — —_—
IP Configuration e
Interface FastEthernet0 &

IP Configuration

() DHCP ®) Static Veb Browser
1P Address 10.0.0.1
Subnet Mask 255.0.0.0

Default Gateway

DNS Server

IPv6 Configuration

O pHee O Auto Config @ Static

IPv6 Address /
Link Local Address |FE80::202:17FF:FE28:E73B

IPv6 Gateway

IPv6 DNS Server

LW 3.14

SIBB Gl network 6 2 6TeT HWOLIWL,L LI pcO configure Q&wieug el ererm UmFLIGUITLD. PcO
@ ip address — 10.0.0.2, subnet mask — 255.0.0.0 wHPLd CQFFeuELeT QaTLiy gHUOSS
&eur ip — 10.0.0.1 Wemerr Default Gateway ereirLgled Qam(h S Couassr(Hid (LLLDO 3.15).

® PCO

IP Configuration

IP Configuration

() DHCP ® Static

IP Address 10.0.0.2
Subnet Mask 255.0.0.0
Default Gateway 10.0.0.1
DNS Server

IPve Configuration

(O DHCP (O Auto Config ® Static

IPv6 Address f
Link Local Address |FES0::20A:41FF:FEC1:7D7E

IPvE Gateway

IPvE DNS Server



L 3.15

Pcl @ ip address — 10.0.0.3, subnet mask — 255.0.0.0 HPILd QFFeuBLer QsTLiy gouUbSS
Fjeul ip — 10.0.0.1 Wemerr Default Gateway erairLgled QaT(HSSL Couassr(Hid (LLLDO 3.16).

IP Configuration

IP Configuration

() DHCP @® static

IP Address 10.0.0.3
Subnet Mask 255.0.0.0
Default Gateway 10.0.0.1
DNS Server

IPv6 Configuration

(O pHCP (O Auto Config ® Static

IPv6 Address /
Link Local Address FEB0::201:42FF:FE41:4792

IPv6 Gateway

IPv6 DNS Server

Ll 3.16

pc HEH&EG QLG QameriiL 2 GTETST TE@TLSMET SHeTL M ping SLL 6T LweTL(HE D gl.
pc & double click Q&uig) Desktop -> command prompt erarLgmer CsibOsHES Geuar(Hibd. ping
10.0.0.3 sLLaeT epeud pcO0 NelBhG pcl DG FHeued Lfbrmdng erarugamer SMbg
@srareTeumtd (LLLH 3.17).

DPC»ping 10.0.0.3
Pinging 10.0.0.3 with 32 bytes of data:

Beply from 10.0.0.3: bytes=3Z time=lms TIL=1Z3
Beply from 10.0.0.3: bytes=3Z time=0ms TIL~=1Z3
Beply from 10.0.0.3: bytes=3Z time=0ms TIL~=1Z3
Beply from 10.0.0.3: bytes=3Z time=0ms TTIL=1Z8

Ping statistics for 10.0.0.3:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimim = Oms, Maximum = lms, Awverage = 0Oms

LW 3.17

ping 10.0.0.1 &L Leme epeuLd pcl efelBBE gl pc DG SaHeued LIfiiormdlmg) ererLgamer oMb g
@srareTeumtd (LLLH 3.18).



BC»ping 10.

0.0.1

Pinging 10.0.0.1 with 32 bytes of data:

Beply from
Beply from
Beply from
Beply from

10.0.0.1:
10.0.0.1:
10.0.0.1:
10.0.0.1:

bytes=32
bytes=32
bytes=32
bytes=32

Ping statistics for 10.0.0.1:

Packets:

Sent = 4,

time=lms TTL=1Z8
time=0ms TTL=1Z8
time=4294967295ma TTL=12Z8
time=1lms TTL=1Z8

Feceived = 4, Lost = 0 (0% loss),

Approximate round trip times in milli-seconds:

Minimm = 0Oms, Maximum =

429459672595ms, Awverage = Oms

Ll 3.18
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ereireur LT SGHmLD ?

o @Kg LG router @anemrliLdemer LHM LITFSCSHmLb.

* router &@EH&G ip address G&T(HILILIG] eTeueUTM) eTeTM LT SESMLD.

o router &EH&EG QLG QENERTLIL| 2 GTETSHT CTETLIGEE SesurL Ml ping SL-Lener
LweTU(HSSemLd eTeirm LMy &CSmid.
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IP ROUTING (g9 Qreriqril)

Qremgm ereirlgl e QBLOumFsde o arer GLLLT UTSQELEZamer ¢ SHeN epeud
HEAmTEH QB CQeurysdle o drer &Helsg Gaream(H Caflug Qrangh o @w. @hig Smed
ererm GMUELLIL(hleugl epLLT S GLd.

@ (® router QBLQeaurisdlel@mhg CLLLr uTsQsL Samer WLHODTH QL CQeuTF&dhG ThsG!
Q&Fcev Hev eI PDEHET 2 68T (. Djem6y,
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Router

4.1.1. GLLLr uTEQsL  saT CHFHILGSler paeurl (IP Address).

4.1.2. oHSHled 2 aTem router fleir QBLGQeurid eluprisamer QfEg Mmeusg QFHTeTEhs e

(Neighbour Route from Remote Network).

413. pQzBs NFsLmsalcd LTEEAS (HE6aT GQFeeTDd eTeTLg (Possible Routes).
FTeIOTSE, BIL @B QLsdmhg wLHODTEH QLsdbng CurdarCpryd earm ameus g
QamerGourd Wwselleb THAsHS UflSsLEIGND epod QFOLOTD 6Tearm  Wigey
QaFwBeurd VT DMGSHTeT @kiG possible routes 6TeTEHCDMLD.

4.1.4. Best Route — epLLf GLLLT urd@slsamer Qameamr(p OFoad CuUTE Wil
CempuLgdler waeufl et SimasTeawwerer ehlLiflar ssaucd Sidluw. ¥er rp0sH5 el
sLEgafled Qadeerd ararm Wige QFuuw. beary @bs ol sLmseafle Apbs el
SLBISOET (Plg6| CFUiwLd.

4.1.5. Qremigmi GLL96rT (Routing Table)

eplLy Apbs urangaow CsibosOdg Werary obs uTagtear elurkismer FereflLd
meug gl Qamerend. @&Geu Qrengmn GLLN6T ererLSMGLd.
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Qperigm LIGrTGLrG&med (Routing Protocol)

OBLQeuris erarugl @armisel CupulL safalsamer, Calaraer, @earLjOpr. CGumrerm
srgamsmer Qaansg UUaTLOSHUCs @b, Qeeurm Adlu  SgieicnkiseTe
vwetuhSgeuriger. Quifiw Hpeueambseails) FameenowlillLd, DT SIEIEIMSLD LDHDILD
Sever S@ieueaD erarm Leveurn Wflssiul iquHEEw. Qepearn HaeT SigieUeES6me
eperm QBELQeuris QEwaubBdng. @B cparm QBLCaurfsgsameruywd Caler epeud
@aeriiug Wwwrg QFuergw. L @Lmseaild WGflbgerer QBLQeuT)&@GHamer router
wODILd  internet QBTG BIL LIBIGET vwesru(H&letrmeur. RaTh&E Guhri L
QBLQeury&@Gaamer @aenTliLgng Qe Ll CaamauiuGEmg.

QreLiger @earpée Coopliu’L OplQarjsdoear @a@earliugn@d, CsmLiy
gHUDSSIUSHESD LWETUL &alql SHed ,Gw. Grengm Gswed (Routing Process) eLpeuLd
router &Eh&EG @enLCuw CLLLT LTSS S6T QFQILD.
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Qperign GlFwed (Routing Process)

Routing Process ereirigl QrerLfaer GLLLT LTEQSL GamerT router &HEhdEG Qe Cu igiiLd
Q&Fwevm@Ld. Routing process @resr(h euamaswrs WflssiLbHEDG jemeu 1. Static Routing 2.
Dynamic routing

RO BarsHer o drer Qurg Fressdng camsg ydweary el Csl®h Qaddmmy,
SUHEG SFHeueh empwd Qarhss auflow saily Caup eufl Gsflurg. oCs Gumrerm
QrerLifleb gy OBl Qeursflellmha QerQermd QBLQeurydg CLLLr uTEQs. QFaaILd
uTengeow (Routing Path) Birbsrons Garhgsmed gl Static Routing &y,@Lb. Static routing &3
Bl eur SlLiLig) administrator fler Q&Fweum@Ld.

Syntax: ip-route [destination] [mask] [next hop address] [exit interface]
Dynamic Routing

BETSH LTengaw sahsG LHual ey Caibdshsésmoe Lrsavduied Qaedlmmy
GTGTOTE Lwewrd QFuiyw Frane el Ul iglBHESTIW Wwrhn Lragaw Csibos(hs sl
SLOBT Simwpsgid Qaceury. @samer GuTeTm network penmuiled router FLpBlancvd@ 6L
GLLLT UTEQSLSemeT SIG@IILLD Wemeanil dynamic routing eTeTml Sienp& &Ll LIGED G

Link State Protocol

Link State Protocol eretrugl @perLiger GLLLTSmer oeid Curg s Adlu uTamgeanw
CaibCaboshaEw @bs auams LAFTCLTaTld geaiQeurm Qe L Hw aigseaf routing
table enev Blfeurdl&@Ld. Routing table Gemer QrerLi&Ehd@ @b, @smer Gumerm)
eTebeum QreTl Lf&@hLd routing table enev Blfeudlsgs QameaTEpd. @Weamenw network
topology eTeiTml SIeLP&FCMLD. Link Protocol H@ FmetTmi OSPF &y, @Lbd.

Distance Vector Protocol

QrerLiser CLLLT UTSQ&Lsmer g QuTg fAwbs uPSLL wHDID Sagamuw
Coradl GLiLmgemer uflorpow QFwuww. @Bs GLLLT urdéslser qeaiCQeurm
QrerLiaener SLbg CFoIbd GTrddlener "hop count” ereirm GMILLAHCeurd. @ressr(H router
S@EHdG Qe Cu 2 aTar Db hop count G Sdlener router B UG SL DTS (Best route)
Caib0sh&EL. Serafld 2 6Ter routing table &Heucdaamer SILiLGCW 6T BTG
o aem router &@ gL, @gIGeu Distance Vector Routing Protocol y,@Ld. @@ Distance
Tarug SAphg UTSW, Vector erettlgl Qgmameeied o aTer QBLGeurfd dHaFamw



GM&Emgl. Distance Vector Protocol @ &Tetrmi RIP, IGRP, EIGRP &y, GLbd.
Static Routing &mesTm)
QeuciGeumi router HEH&EG Qe Cu QamenTsal LIL(HeTer SOLILLLLF&mer Qaneamrss static

routing LweTUhSSeMD. LLWD 4.1 6 oererg Gumerm wgSHL Wpamullener
uri eeuuil(h Ceurwd

s 20.0.0.1 20002 -
— {7
0o L .
10.0.0.1 pouder-PT RDUtE"-P’Tjo'o'GJ
Rr.]JterD Routql
] \
i i
i,
p 10002 v 30.0.0.2
-—/:“
PC-PT PC-PT
PCO PCL
UL 4.1

W&e&Sleb router0 6v FastEthernet0/0 & &meur configuration &L L aeraer Qa&m(hde Geueser(Hid (LILLD
4.2). FastEthernet0/0 & &mTewr ip address — 10.0.0.1, Subnet Mask — 255.0.0.0 erarm Q&T(H&S
Geuetr(HlLbd.

Routerrenzble

Boutergconfigure terminal

Enter configuration commands, one per line. End with CHNTIL/Z.
Router (config) finterface FastEthernet0/0

Router (config-if) #ip address 10.0.0.1 zss.0.0.0

Bouter (config-if) #no shutdown

LD 4.2

router 0 6déb Serial2/0 e9lH ip address — 20.0.0.1, Subnet Mask — 255.0.0.0 Q&r(HgHL Couessr(Hid
(LLLd 4.3).
BEouter {config) #interface SerialZ/0

RBouter (config-if) #ip address 20.0.0.1 255.0.0.0
Bouter (config-if) #no shutdown

LLw 4.3

router 1 U960 FastEthernet m&meor ip address — 30.0.0.1, Subnet Mask — 255.0.0.0 eretrm Q&T(H&S
Geuewr(Hd. Serial2/0 N ip address — 20.0.0.2 , Subnet Mask — 255.0.0.0 Qar(H$S Ceuevwr (HLd
(LLLD 4.4).



Bouters

Routerr»enable

Routerfconfigure terminal

Enter configuration commands, one per line. End with CHNTL/Z.
Bouter (config) §interface FastEthernetl/0

Bouter (config-if) #ip address 30.0.0.1 255.0.0.0

Bouter (config-if) #no shutdown

Bouter (config-if)#
$LINE-5-CHANGED: Interface FastEthernet0/0, changed state to up

$LINEEROTO-5-UPDOWN: Line protococl on Interface FastEthernmetd/0, changed state t©
o up

Bouter (config-if) fexit

Bouter (config) #interface SerialiZ/0
Bouter (config-if) #ip address 20.0.0.2 2
Bouter (config-if) #no shutdown

Bouter (config-if)

2LINE-5-CHANGED: Interface SerialZ/0, changed state to up

L

o
[}

SLINEFROTO-5-UPDOWN: Line protocol on Interface SerialZ/s0, changed state to up

LW 4.4

PcO D@ ip address HOILD gateway GHTHLLFDEG GUI Slenyenw LweTL(HGSeomLd. PCO icon &
Lyet Hlefls QaFuig Desktop -> Ip Configuration eteirm Hevguied FaHeueh Qam(hHés Geusssr(Hid
(ULLD 4.5).

© PCO -
IP Configuration ]

IP Configuration

) DHCP @ static

1P Address 10.0.0.2
Subnet Mask 255.0.0.0
Default Gateway [10.0.0.1]
DNS Server

IPv6 Configuration

) DHCP (U Auto Config @ Static

IPv6 Address / [
Link Local Address |FE80::201:96FF:FE09:AB41

IPv6 Gateway

IPv6 DNS Server

LLLD 4.5

. PC1 icon & LuyeT Hleflé Q&Fuwig Desktop -> Ip Configuration erarm SHlenguieh saeucd Q&T(H&ES
Geuestr(hid (LILLD 4.6).



IP Configuration

1P Configuration

) DHCP @® Static

IP Address 30.0.0.2

Subnet Mask 255.0.0.0
Default Gateway 30.0.0.1]

DNS Server

IPv6 Configuration

D pHop (O Auto Config @ Static

IPve Address /
Link Local Address |[FEB80::201:C9FF:FE05:5871

IPv6 Gateway

IPvE DNS Server

UL 4.6

PcO eflemenr router 0 Gaur(h Qemevor sglaTCermid, oiFedr ipaddress 10.0.0.2 H,GLO. Pcl eleneor
router 1 Gaur(h Qenewrs glaTCermid, oiFer ipaddress 30.0.0.2 &y, @Lb. PcO H@ID pcl QeuciGaum)
ipaddress range (range is different) ufeneor 2 L WFTSH @@é;eﬂ[pgj. router 0 &l6b ip range 30.0.0.0
Wenerr Qg w L& SGeuestr(Hd. router ed6b ip range 10.0.0.0 Wemerr QR LI(h &S Eeuastr (HiLbd.
Ip range Wemerr QFAWLILI(HSSTLO pcO 66L ping SLLeneT Q&T(HSSTED eTaira L QUMD G|
erarm umFLiGumd. PcO elemer Luer Hleflé QaFuig Desktop -> Command Prompt Wenenr Slefls
Qauiw Ceuestr(Hid. esreury ping &L LaneT Qam(h&e Ceuestr(Hid (LLLH 4.7).

Command Prompt X

Packet Tracer PC Command Line 1.0

BC >p i o Z

Pinging 30

stination host unreachable.
stination host unreachable.

stination host unreachable.

unreachable .

UL 4.7

Pc0 a9ellha pcl Wemer QT Qamerer (plgweldheney eTa@TUFmem UL 4.7 6O
srerli&as0 UL (HeTerT .

router 0 @f6b ip route Wemerr 30.0.0.0 edH@ 20.0.0.2 auflurs FHUBSIH CousstrHd (LLLD
4.8).(static route)



REouterr»enable

RBouterfconfig

Configuring from terminzsl, memory, or network [terminall? term
Enter configuration commands, one per line. End with CHTL/Z.

Bouter (config) #ip route 30.0.0.0 255.0.0.0 20.0.0.2

LW 4.8

router 1 60 ip route Wemeor 10.0.0.0 a9 20.0.0.1 eudlwrs FHLUBSSIL Ceuasor(Hid (LILLD 4.9).

Fouterfenakble

Boutergconfig term

Enter configuration commands, one per line. End with CNTL/Z.
Rcuter{ccn:'ig?tilip route 10.0.0.0 255.0.0.0 20.0.0.1

LLLb 4.9

ip route Q&THFF et ping FLLememeow pcd aled GaThHigsmed UL 4.10 0 Gumermy
Cararpd. @ser epeud @reavighHEd Qe goHubhiSs LL(HeTeTgl 6rerLSeamaem
SMwevrLd (LLLb 4.10). pel aflgyid pcO i@ eMETLIL 2 6TET Gl GTETLSEETULD ping SLLen6T
epeULd MGG QSTETETETLD (LILLD 4.11).

BC :-P-i ng 3

Pinging 3

Approximste round trip times in milli-s
Minimm = lms, Maximum = 4ms,

UL 4.10

BCrping 10_.0

Pinging 10

= 4dma, Averac




LW 4.11

@55 arerdled static routing QFwieug eTliLig ererm LTFSCSMTL. BI(HSS LLSH6 dynamic
routing UMM LImFLIGLImLD.
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ereireur LT SGHmLD ?

* router &Eh&EG QenL G static @eewriiL eFHLBSFID Wemullene LT SESTLd.
o static @eveuriiy Qe @HEEL Curg ping sLLeaeruler Qeuafll(®H LomHmd
@aenriiy Q&L Curg @anewriiy ereieurn Q@D eTerm UTfSEHTLd.
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fi1 (RIP) - Routing Information Protocol

RIP erebrig) DV (Distance Vector) protocol <y,@Ld. RIP LIGrTGLIr&med geibleur s 30 e9bmiq &@hé S
SETEIEMLIW (PPEMLOWITET routing table ellemenr router fleh Gemewor &L (HaTem Active Interface
Sl QarawCL @maE. RIP LQAFTELTETe garg OBLGeurid LTengeamw hop count
SlgliteLwrg Qames(h Plge] QEFuiud.
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Hop Count

CLiLmr ursQal(hser g amer router flamer FLbg CFdnCsT oibs FGTrdHaner hop
count eTeiTml eSS LUHEMF. STermTs UL 5.1 60 BIENG router &6t @EHLILSTS
sULLUUC (DeTergl router 1 60 @Bl router 4 D@ GLLLT LUTEQS Smer giSComLd
aarn ey QsmerCeurwd. @hig CLULT uTs&Qsl et @reaw@h Qe Lisamer FLbG
Qacbeugmed hop count 2 g @Lb. RIP LIGrmGLI&Ted hop count 15 aueny L (HICL &y, 5H&@LD. hop
count 16 9,8 @BHSTE unreachable HevcuwIT@Ld. hop count 16 ereirmmed QB QeuTs status
down &3 @Lb. RIP protocol Al QB Qeuriflb@ AnbssTs sHsL LOED G

'--._r--l eI Ty

F{nu Raoutkr-PT Routkr-PT Routlkr- P‘T
Ro Erl Rm_igrz Rofter3 Ro rd

| | I
3 > 5
] _J _J _J
PC-PT PC-PT PC-PT PC-PT
Pl PC2 PC3 PC4

LLw 5.1
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Administrative Distance

@@ router HGHHS WLHODTH routerBH&H@G routing FHeUaNe BLOLIGSSemenoular oj6meli(h
Administrative Distance (AD) <&4,@Lb. @&etr oGl 0 - 255 aueny QHSESLD.

Router-
Router2
—
i

|

Router-
Router- P‘T
Routerl /RD 7
L~ “'-—-

R.u:uuter FT
Router3

L 5.2

LD 5.2 @ routerl, router2, router3 HMID routerd gy Huwiene QB e &l Qe &L
v (erergl routerl e0lfib gl routerd HG CLLLTESMmET HILILIUSTS meudgidh CQsmerGourd.
routerl &Slfilbgl routerd MG router2 QuSlWTEad WHDILD router3 UPALTSQD QF0H GuigId.
@remr( euflure QFegd Gurgl Bandwidth Consumption HFSELOTS GUTUILILETET ) Bandwidth
ereirugl CLLLmemeu SLSFID Cousd H,@b. sTermrs rip protocol LweTLBHSFID Gurg
routerl &0lfilgl routerd MG G&ee hop count 1 & o 6TeTgl BO&EG router 3 UOWTS
BaaUs6T QFe router2 genw AD Flnlener 255 ereor wrHOIL Couator(Hid. LLLD 5.3 6
QeuaiGeum protocol &Epa&Emer AD Qam(hasL LIL (HeTer gl

Routing Protocol Administrative Distance
Directly connected 0
Static route 1
Internal EIGRP a0
OSPF 110
RIF 120
External EIGRP 170
Unknown 255

LLw 5.3
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RIP Timers

rip protocol LweTL(HSS LW @QuTgl, routing CLbefled WTHOBEIGET BeoLGumd CHIW rip
timers & SigliueLwursg C&rew(H BoLOUMFDG. Smeu Frearg eumswurs GflssL
uBEmg.

e Route update timer
e Route invalid timer
¢ Hold down timer
o Route flush timer

5.3.1 Route update timer

@6 OBLQeurfsdled rip protocol LweTLHSHNGBHSTH eeaiCeur® 30 NS EHSES
Sjemeurd gl Neighbour router (FSGLD I U GLD.

5.3.2 Route invalid timer

Rip timer fledr invalid timer &l 180 6By &y,@LD. FTETMTS, rip protocol QB Qeurf &l ri,
r2, r3 LOMID rd4 GTEIMH [BTENG router 2 6aTeTFITE MeuGFE QarerCourd. gGgm
sryer SHlermed r2 L (Hd down status WNe) 2 aTaTHTE @euGgd QEmerGourd. rip protocol
@alCeur@ 30 @M EEHEG SeTaenL il routing update Wlemedr LMD router SHEHEGLD
SI@ILILD. Sjeueurn Seid GuTg) r2 router HelBB G updates eTglayd BenL GLpelcheney
CTETDTE e LOMHMD router &HEhd@ 180 elbig eueny QUTMISSHHSI, r2 routing entry & invalid
erar Sroreflgg QBLQeuryadleh o aTer Hemeardgl router HEBEGLO r2 aulfl invalid route eTeor
Qsflut UBHSGID.

5.3.3 Hold down timer

Routing entry invalid eretrmy Srworeflésls LLLej e ereueuere) Crrw r2 eler B G5
Bleaneuuileh QFS@LO ereirLieng hold down timer eLpeuLd rip protocol SN G QS TET @EBLD.

5.3.4 Route flush timer

@@ router 240 @& EHEG GO6 invalid Hleneolieh @EHEST routing CLafled QBB G
WPREDUTE SS56IM6 SIPlSF bl(HILd.
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RIP version 1 wdmid RIP version 2 (RIP v1 & RIP v2).

RIP  LQprGLr&rellenesr version 1 pmd version 2 eremr  @reor(h) USIySeTTS
LwerL(HSSHEOMLD. V1 60 subnet mask g&Heuellenar HM router HEh&EG CFFelsaTgl. V2 6
subnet mask S&euellenerr MM router HEHdG CFMeld@GW. V1 6 authentication LweTLHSS
WPLgWr gl. V2 6b authentication LWeTL(HSS (PLULD.
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RIP LGrmGLr&meb configuration

UL 5.4 60 2 aTerg Gumerm network emwLli9h@ RIP protocol configure QFWieug) 6TLiLILG 6T M)

umriGuirLd.

S . -*T;{;‘ _'T}{;a
Routkr-pT 20.0.0.1 Router-PT Routkr-FT

1 fav.0.0.1 peooe-nt

| | |

| . om.o.o.2 IED.U.D.2
D, ‘10.0.0.2 D},‘ D’;‘

PC-PT PC-PT PC-PT

PCO PC1 PC2

uLLd 5.4

waedleb router rl configure QFuiyd wenpullenest LMFLIGUTLD. rl 6 enable eTerD SLLeneTamw
Qar(hs gl erer router 60 eTeTQ@TETE interface 2 GTET gl eTaTLIMG &Hmewr show ip interface
brief erarm SLLeneT QaT(Hés Couer(Hd (LLLD 5.5). router WHMILD pc configure GEFUILITLOG

Brédng erarumg @ser apaid Siblu wigud.

rlgenakble
rlishow ip interface brief

Interface IP-Address OE? Method
FastEthernetl/0 unassigned YES unset
FastEthernetl/ 0 unassigned YES unset
Serizlz/0 unassigned ¥ES unset
Serialzsa unassigned YES unset
FastEthernetd 0 unassigned YES unset
FastEthernet5/0 unassigned YES unset
LD 5.5

Status

administratively

administratively

administratively

administratively

administratively

administratively

down

down

down

down

down

down

Protocol

down

down

down

down

down

down

S(hsg global mode Mm@ QFsvev Couatr(Hd, GBS mode 6 serial LOHMILD FastEthernet uWlener
configure Qauw Geuer(Hid. @G Serial2/0 CHiBOFHH&S interface Serial2/0 ereirm CQ&T(HES
Gouesr(Hd. Clock rate Q&THGSIL clock rate 64000 erarm SLLamem QETHSIH Couastr(Hid. Ip



address @&T(HGSIL ip address 20.0.0.1 255.0.0.0 eTetTD FLLewem QET(HHH Geuastr(Hld. eresry no
shutdown Q&mr(Hds Ceusstr(Hd. FastEthernet0/0 Wemenr CsiE0G(H&S interface FastEthernet0/0
T Qar(Hés Ceuessr(Hd. Ip address QE&T(HGSIL ip address 10.0.0.1 255.0.0.0 6TETD &HL L en6T
Qar(h&s Ceusttr(HIb. et no shutdown QaT(h&ée Ceuessr(HBO (LILLD 5.6).

rl{config) #interface Serizslz/s0
rl{config-if) #clock rate ©4000

rl (config-if) #ip address 20.0.0.1 255.0.0.0
rl (config-if) #no shutdown

rl (config-if) #

rl (config-if) fexit

rl {config) #interface FastEthernetd/0
rl{config-if) #ip address 10.0.0.1 255.0.0.0
rl (config-if) #no shutdown

LLLD 5.6

router fleb @ememr&sLILL (HaTer interface GuicbLiraGau disable 8 QHEGLD, HiFemerm enable
QFuwieusmG no shutdown SLLener QETHSHCOTL. @BES SLLener Ethernet HOID Serial
interface M@ QUTEHBFID. serial CalaMeb gF Wemer DCE gy &b WHEADTH penesr DTE &
BHSSLD.

DCE eriGurgiGp communication end 86 QHEGL. bBS Wemens@ clock rate QETHES
Goueror(Hd. DTE (pemenr Terminal end L& QBHSGW, @BS Wemars@ clock rate Qar(H&s
Geuevtrigwdlebenev.

router rl1 60 do show controllers Serial2/0 erarm GQ&T(HSSTED interface pemesr DCE W 66 gl DTE
wr ererm SMbg O&meTereumd. R1 router (pemeT DCE WM@L, iFermed clock rate
QarhsgeTCermid (LLLD 5.7).

rl {config)#do show control SerizlZ/0
Interface SerialZ/0
Hardware is PowerQUICC MPCE&0
DCE V.35, clock rate &4000
idk at 0x81081AC4, driwer data structure at 0xE81084AC0O
SCC BEegisters:
General [ESMR]=0xZ:0x00000000, Protocol-specific [BSMR]=0x3
Events [SCCE]=0x0000, Mask [SCCM]=0x0000, Status [SCCS5]=0x00
Transmit on Demand [TODR]=0x0, Data Sync [DSR]=0x7ETE
Interrupt Registers:
Config [CICR1=0x003&7F80, Pending [CIPRI=0x0000C000
Mask [CIMR]=0x00200000, Imn-srv [CISR]=0x00000000
Command register [CR]=0x5E80
Port B [PADIR]=0x1030, [PRERR]=0xFFFF
[BACDR]=0x0010, [PADAT]=0xCEFF
Port B [PBDIR]=0x05C0OF, [PBPAR]=0x0800E
[EBCDR]=0x00000, [PBDAT]=0x3FFFD
Port C [BCDIR]=0x00C, [BCERAR]=0xZ00
[BCS0]=0xCZ0, [BPCDAT]=0xDFZ, [BCINT]=0x00F
Heceive EHing
rmd {(68012830) - status 3000 length ©0C address 3B&DACY
rmd {(68012838) - status BO00 length ©0C address 3B&D444
Transmit R;ng

UL 5.7

r2 router W6 do show controllers Serial2/0 erarm Q&THSSTEH Digl DTE (PeneT eTedl SMbG!



@& raTeTeumLd (LLLH 5.8).

r2 (config) #do show contrel SerialZ/s0

Interface Serizlz/ 0

Hardware is Power(JUICC MBCE&0

OTE V.35 T and RBRX clocks detected

ide at 0x810814C4, driwver data structure at 0x810844C0

S5CC Registers:
fanmars 1 IESWMDI=0wT - AwAAAAAAAR Dratacn] —smaed £40 [DIMD T =Mw2

L 5.8

Router r2 éfl6b serial LOHMILD Ethernet interface ulemasr configure QFuiw Ceuesr(Hid. @i Serial2/0
Caib0sHh&s interface Serial2/0 erairm QaT(HEs Geuessr(Hd. Ip address QaT(HGHL ip address
20.0.0.2 255.0.0.0 erairm &LLewem Qar(hHdEs Ceuaor(hd. Merery no shutdown QaT(h&ES
Gouamtr(hd. FastEthernet0/0 Wemerr CaiBOF(HES interface FastEthernet0/0 erairm Q&T(H&S
Gouesr(pd. Ip address QaT(HSSL ip address 30.0.0.1 255.0.0.0 eraip SLLewem QaT(HSS
Couautr(Hd. Wetreri no shutdown Q&T(H&SE Geueser(HLd (LILLD 5.9).

Z(confiqg) #interface SerialZ/0

Zlconfig-if) #ip address 20.0.0.2 255.0.0.0

rZlconfig-if) §nc shutdown
L

{config-if)§
INE-5-CHANEED: Interface SerizlZ/0, changed state to up

rZ (config-if) fexit

rZ {config) §interface FastEthernet0/0

r2{config-if)$

SLINEPROTCO-5-UPDOWN: Line protocol on Interface Seriall/0, changed state to up
ip address 30.0.0.1 255.0.0.0

rZ (config-if) #no shutdown

L 5.9

Serial3/0 Gaib0FHS&S interface Serial3/0 eTaim SLLemem GQarhHds Geuer(Hbd. Clock rate
Qar(HSHL clock rate 64000 eraiim FLLameT QaThHSSHL Ceuer(Hd. Ip address QETHSHL ip
address 40.0.0.1 255.0.0.0 erairp SLLemerm QET(HES Coussor(Hd. Metrery no shutdown Q&T(H&SE
Geuesor(Hd (LD 5.10).

H

{config) #interface Serizl3/0
{config-if) #ip address 40.0.0.1 255.0.0.0
{config-if) fclock rate €4000
{config-if) #no shutdown

HoH
R RY ORORD

H

L 5.10

Sbhsg router r3 Wemasr configure Qauiywd Wempwlener LTFLIGUTLD. Serial2/0 CaiB0SH&S
interface Serial2/0 eraoTm &L Lewer QE&T(HdE Couassr(Hibd. Ip address QE&T(HIGHL ip address 40.0.0.2
255.0.0.0 erairm SLLenem Qar(h&dEs Ceueor(Hd. Merery no shutdown Qamhss Geuestr(Hibd.
FastEthernet0/0 Wemerr CaiBOFHHES interface FastEtherneto/0 erarm Q&T(hH&ds Geuastr(Hibd. Ip
address Q&T(HG L ip address 50.0.0.1 255.0.0.0 eTetrm S LeweT QET(HSH Ceuestr(Hd. et no
shutdown Q&TH&E Ceuastr(Hd (LLLH 5.11).



rirenable

r3gconfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.
r3{config)#interface SerialZ/0

r3{config-if) #ip address 40.0.0.Z 255.0.0.0

r3{config-if) #noc shutdown

r3(config-if) §

SLINE-5-CHANEED: Interface Serizli/ 0, changed state to up

r3{config-if) fexit
r3{config) #interface FastEthermetd/s0
r3(config-if) §

SLINEFROTO-5-UPDOWN: Line protocol on Interface Serizli/ 0, changed state to up

ip address 50.0.0.1 Z55.0.0.0
r3(config-if) #no shutdown

LW 5.11

PcO, pcl HMILD pc2 Ul ip address &3 configure G&wiw pe icon & Luem Flaflg G&uig Desktop -> IP
Configuration eretrp evreow Caib0s(Hés Ceuer(Hd. PcO 6@ ip address 10.0.0.2 — Gateway
10.0.0.1, pc2 Gﬁlgj’)@ ip address 30.0.0.2 — Gateway 30.0.0.1, pc2 Qﬁlﬁ)@ ip address 50.0.0.2 — Gateway
50.0.0.1. eI MGLD subnet mask 255.0.0.0 erarm CQ&mT(H&a Gaussr(HLd.

IP Configuration

O DHeP @ Static

1P Address
Subnet Mask
Default Gateway

DNS Server

10.0.0.2
255.0.0.0

10.0.0.1

1P Configuration IP Configuration

() DHeP ® static L e

1P Address 30.0.0.2 1P Address 50.0.0.2

Subnet Mask 255.0.0.0 Subnet Mask 255.0.0.0

Default Gateway 30.0.0.1 Default Gateway 50.0.0.1f

DNS Server DN Server

L 5.12

eLpeiTmI router &eM@ILd basic configuration Q&FWIgIEAL CLTLS. router &EhdiG Qe Gu data Lifiorm
protocol configure Q&uiw Ceuaser(Hd. @B FrerMlev rip protocol LweTLI(HGS CTSHCDTLD.

router rl b rip protocol edlenar configure QFWILIMLOG show ip route eTeTD FLLeeT Q&T(HSST6
TaTOeTeTa @)ENERTLILIGET 2 GTETE eTeTLMS SIMbh G QSTETETETLH(LILLD 5.13).

rl»show ip route
Codes: C - connected, 5 - static, I - IGRP, B - RIP, M - mobkile, B - BEP

o - EIGRF, EX - EIGRF externzl, © - QO5PF, IA - OS5PF inter area
N1l - OQS5PF M55SR external type 1, NZ - O5PF NSS5AZ external type Z
El1 - OS5PF external type 1, EZ - OS5PF external type Z, E - EGP
i - I5-I5, L1 - I5-I5 lewel-1l, LZ - IS5-IS lewel-Z,
* — candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

ia - I5-I5 inter area

EFateway of last rescrt is not set

C 10.0.0.0/8 is directly connected, FastEthernetl/0
c 20.0.0.0/8 is directly connected, Serialzs0

UL 5.13



S(HSFSTS router rl 6 rip protocol configure Q&uiw Geuestr (HILd. rip protocol @Sleb network ip address
-10.0.0.0 LoHmiLd 20.0.0.0 Wemerr advertise QFwidl Couewr(Hid (LLLD 5.14).

rl {config) frouter rip
rl {config-router) fnetwork 10.0.0.0
rl (config-router) fnetwork 20.0.0.0

LW 5.14

r2 &6 network ip address — 20.0.0.0, 30.0.0.0 HMILd 40.0.0.0 Wemarr rip protocol alled advertise
QeuiglL Couessr(Hd (LLLD 5.15).

rZ (config) frouter rip

rZ (config-router) fnetwork 20.0.0.0
rZ lconfig-router) §network 30.0.0.0
rZlconfig-router) §network 40.0.0.0

UL 5.15

r3 ed6b network ip address — 40.0.0.0 HMILd 50.0.0.0 Wlemadr rip protocol 6dléh advertise QFWIL
Geuesor(Hd (LLLD 5.16).
r3({config) §router rip

r3lconfig-router) fnetwork 40.0.0.0
r3lconfig-router) fnetwork 50.0.0.0

UL 5.16

Ip route 60 LOTHMOLO FHUL (HETETST eTaTLGMET MBS show ip route &L L eerenw router rl 60
Lweru(hggGeurd. 10.0.0.0 HMILD 20.0.0.0 CHfleLwrs @anerssl UL (HETeTg eTarLms c
eratrm GMS(H epeud HPbG Qamerer Wigdmg. 30.0.0.0, 40.0.0.0 HMILD 50.0.0.0 rip protocol
eped @anenTsslLbhEDE eratugamen R erarm GMUSH eweud MBE Qamarer wWiydmg
(UL 5.17).

rlgshow ip route
Codes: C© - connected, 5 - static, I - IGRE, B - RIP, M - mobile, B - BGEE
L - EIGRP, EX - EIGRF extermnzl, O - O5PF, IR - O5FF inter area
N1 - COS5PF M55Z extermnal type 1, W2 - OS5PF NS55R external type Z
El - OSPF external type 1, EZ - OS5PF externzal type £, E - EGP
i - I5-I5, L1 - I5-IS lewel-1, LZ - I5-I5 lewel-Z, ia — IS5-IS inter area
* — pandidate default, U - per-user static route, o — ODR
P - peripdic downloaded static route

Fateway of last resort is not set

C 10.0.0.0/8 is directly connected, FastEthernetl/0

c 20.0.0.0/8 is directly connected, SerialZs0

R 30.0.0.0/8 [120/1]1 wia 20.0.0.2, 00:00:123, Serialz/s0
=3 40.0.0.0/8 [120/1] wi= Z0.0.0.2, 00:00:12, Serislz/ 0
=3 50.0.0.0/8 [120/2] wi=a Z0.0.0.Z, 00:00:123, SerislZz /0

LW 5.17



Router r2 &dléb 20.0.0.0, 30.0.0.0 HMILd 40.0.0.0 CrflewLwrs @emenrdsls L (heTerer. 10.0.0.0
LHMILD 50.0.0.0 ip address &alT RIP protocol eLPGULD @enewT &&L1 LIL (HeTem gl (LILLD 5.18).

rZg¢show ip route
Codes: C - connected, 5 - static, I - IGRP, B - RIP, M - mobile, B - BEP
on - EIGRP, E¥ - EIGRP external, © - QSPEF, IZ - O5PF inter area
N1l - O5PF N55RA external type 1, WZ - OS5PF NS55A external type Z
El - O5PF external type 1, EZ - OS5PF externzsl type Z, E - EGP
i - I5-I5, L1 - I5-I5 lewel-1, LZ - IS5-I5 level-Z, ia - IS5-IS5 inter area
* — candidate default, U - per-user static route, o - ODR
P - peripdic downloaded static route

Fateway of last resocrt is not set

.0/8 [120/1] wia Z0.0.0.1, 00:00:18, Serialz/0
-0/8 is directly connected, Serialz/0

.0/8 i3 directly connected, FastEthernetls0
.0/8 is directly connected, Seri=l3/0

.0/8 [120/1] wi= 40.0.0.2, 00:00:05, Serial3/s/0

Mo agne
[eL]
=]
[ e s s s |
[ e s s s |

UL 5.18

Router r3 &fléb 10.0.0.0, 20.0.0.0 wHMID 30.0.0.0 RIP protocol eped @enerasE LI (H6T6rT .
40.0.0.0 LoH@ILD 50.0.0.0 ip address &6 CHAleLWTS Qe &aL UL (HeTaTer (LILLD 5.19).

r3gshow ip route
Codes: © - connected, 5 - static, I — IERF, B — RIPF, M - mobkile, B — BEPE
In - EIGRP, EX - EIGRP external, O - O5PF, IR - OS5EF inter area
N1l - QSPF MN55L external type 1, W2 - O5PF N55L exnternzl type £
El - O5PF external type 1, EZ2 - O5PF externzl type Z, E - EGP
i - I5-I5, L1 - I5-IS5 lewel-1, LZ - I5-I5 level-Z, ia - I5-IS5 inter area
* — rcandidate default, U - per-user static route, o — ODR
P - periodic downloaded static route

Fateway of last resocrt 13 not 3et

=] 10.0.0.0/8 [120/2] wis 40.0.0.1, 00:00:10, Serialz/0
=] 20.0.0.0/8 [120/1] wis 40.0.0.1, 00:00:10, Serialz/0
= 30.0.0.0/8 [120/1]1 wia 40.0.0.1, 00:00:10, Serialz/ /0
c 40.0.0.0/8 is directly connected, SerizslZ/0

c 50.0.0.0/8 is directly connected, FastEthernetd/0

UL 5.19

PcO0 eNeflBH& pc2 MG QETLIL| 2 GTETSHT GTETLISMET STET ping SLLemerenw PcO edlenar
LyeT dleflg QFuig Desktop -> Command Prompt Wleb LIWETLI(HSSEUTLDd (LILLD 5.20).



Packet Tracer PC Command Line 1.0
BCr»ping

Pinging

Bequest timed

Ping statistic
ets: :
Approximate round trip times in milli-seconds:
Minimum = Zms, Maximum = 4ms, Aver

L 5.20

Pc2 e BHE pcO DG Q@ETLIL 2 GTETST TETLSME ST ping SLLaneTenw Pc2 alenasr
LyeT deflg QFuig Desktop -> Command Prompt Wleb LiweTL(hg S Ceuessr(Hd (LILLD 5.21).

byte

for 10.0.0

LW 5.21
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ereirer LMy $CHmH?

o @bs LG RIP eTaTDTEL 6TEiTe 6TetTml LM SCHmLD.
* RIP epeuLd router &@EhdG QLG Qamenriiy Siemw&@L Wpapulene LITT$ESmLb.
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EIGRP UGrmGLr&med

EIGRP protocol SevCam Blmieuerd LweTL(hSGiHleTm Distance Vector euengenw FTifbg protocol
G, @ Link State Protocol LiessrLsenerud Q&mesriquiha@Ld. Distance Vector odmid Link
State Protocol LeTL&eeT QETasr(HeTeTsTw @Femem Hybrid Routing Protocol ereeyLd

S®@P&ESILHEHM G
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EIGRP Wer Lweirum(H&er:

IP4 oHmILD IP Version 6 & &, SF1&GSLO.

VLSM / CIDR &}, 5f1&&Lb.

Discontiguous network <, &fl&@Lb.

Neighbour Discovery / Recovery &ipg penmuied Bl eur &L L.

Data Packet &emem LI @& @ RTP (Reliable Transport Protocol) & LweTLI(h & S1$m &.

Data Packet senem SigIlil Aphg Lrengew Csie| Gauiw DUAL (Diffusing Update Algorithm)

LwerL(h S SIS .
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Neighbour Discovery

EIGRP protocol packet &enem DD router &Eh&EG el QaTLieu ghUbBSH C&merGL
BHSGLW. epetm Pamaafleh neighbour Wene establish QFWIg QaTemCL @HSGLD.

1. Hello Packets 5j6bev gl Acknowledgment
2. Autonomous System
3. Metric
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RTP (Reliable Transport Protocol)

@rewr( EIGRP protocol Bmieuil (Herer router FEhdG QLG saeue wUflorHmLd
Gum@smerer RTP protocol LweTL(HEDG. @& multicast LHOID unicast jemeLTLIL QFuiuLd.
eigrp  SeTgiedL W neighbour router seaflenCGw QarLiy gHubhsHEQaTarar 16
ABTg&sEns@ multicast eneuurlLw, erery 16 NBTq&EHSE unicast HEMELITLILILD.
Qaramghed uUddd Qeenev eTe@TMTE routerGetr QT @éemew  erar
SiNelsgiepHw. @b SifleliiLge Quuiygmer Hello/Acks &, @GLD.
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Autonomous System

Autonomous  System @@ GWeTs ewwl  QUDMHSGD router Wemer GO
vwerLh S .

AS 0 HMILD AS 65,535 non routed network &@ @SS LIL(HGTETF. private LIWETUTL IgH&ET &
64,512 - 65,534 @gI&&L1 LL(HeTergl. 1 - 64,511 uedIy internet routing D&MS @ &ISSLI LIL (HETET G|
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EIGRP Route Discovery

EIGRP epeirm cuengwrer CLileTaemer Bliicudladlngl. osiemeu 1. Neighbour Table 2. Topology Table
3. Routing Table

6.5.1 Neighbour Table

Neighbour Table |(f&le) 2 66T router &aflal SHEUASMET Kl U Fld@GLDd.

6.5.2 Topology Table

Topology Table @46b router &@EhH& G @enL G 2 6TET 6T route GenaT Bl U H&GLd.
6.5.3 Routing Table

Routing Table 6l6b router &@EhdG QLGB 2 aTer ADHS route Henemwd B eur Sl @GLo.
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EIGRP METRICS

EIGRP protocol 6fleb g uramgemw Caib0sHéas Metric ALILser LweaTLHE DG Bandwidth
wHmid Delay of Line &l parameter (I6MQY(H) default Qh& LweTLI(RSS distance metric
s@T(HgEGL. @Famer Sy Reliability, Load Hmd MTU distance metric &ar(Hlg&as
LweTU(H S SILb.
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EIGRP vwesrum(p

20.0.0.1 20.0.0.2

T— f— 7~
Routkr-PT Routkr-FT
F{DLItertllfl.D.El.l Ru:nul:erl jn.o.o.1

| |

Yio.0.0.2 Yano.0.2
--—-3‘J -—-{‘
PC-PT PC-PT

PCO PC1

UL 6.1

EIGRP LiweTu(gSl LLLd 6.1 60 2 aTer router0 HDILD routerl QFTLIL FHLUHSIID Ppenmenw
urriGuirLd.

W3edleb router WHMID pc &@ ip address configure QFWFL Geuessr(hd. configure GQaFuIwLd
wenpuienesr umLIGUTLD.

RouterQ fflair FastEthernet0/0 ulladr ip address &3 10.0.0.1 erawr configure QFUISL Couasor(Hid. SHS Gl
no shutdown sl Lener Qa&THEH Ceusstr(hibd. Serial2/0 uledr ip address g 20.0.0.1 erewr configure
QeuiglL. Geuastr(hibd. clock rate Wemesr 64000 erar QET(HSIH Couevsr(Hid. Neirery no shutdown
gL Laer QaThsS Ceuessr(HId (LLLD 6.2).

Routerrenable

RBouterfconfigure terminal

Enter configuration commands, one per line. End with CHNTL/Z.
Router (config) #interface FastEthermetd/0

Router (config-if) #ip address 10.0.0.1 255.0.0.0

Bouter (config-if) #no shutdown

Bouter (config-if)#
SLINE-5-CHANGED: Interface FastEthernetl/0, changed state to up

$LINEEROTO-5-UPDOWN: Line protococl on Interface FastEthernetd/0, changed state t
o up

Router (config-if) fexit

Router (config) #interface SerialZ/s0

Router (config-if)#ip address 20.0.0.1 255.0.0.0
Bouter (config-if) #clock rate &4000

Router (config-if) fno shutdown



L 6.2

PcO efemeur configure QUL maTemer Luer Slafld QaFuig Desktop->lp Configuration
Caib0sHh&és Gaussr(hbd. LILL 6.3 6b 2 aTer gl GumeTml pc && configure QFWUISL Geuassr (HLb.

IP Configuration

IP Configuration

() DHCP ® Static

IP Address 10.0.0.2
Subnet Mask 255.0.0.0
Default Gateway 10.0.0.1
DNS Server

IPv6 Configuration

(0 DHCP () Auto Config ® Static

IPv6 Address /
Link Local Address |FE80::202:4AFF:FE4C:B5B1

IPvE Gateway

IPvE DNS Server

UL 6.3

Routerl ifledr Serial2/0 ulledr ip address g 20.0.0.2 ereor configure QFUSL Couertr(Hid. Letreori no
shutdown &L Lener QETHSH Couesr(hd. FastEthernet0/0 Wledr ip address & 30.0.0.1 ereur
configure QUL Geuastr(Hid. i(H& &I no shutdown L Lenerm QaT(HGHL Ceuestr(Hid (LLLD 6.4).

Bouter (config) §interface SerizlZ/0

Bouter (config-if) §ip address 20.0.0.2 255.0.0.0

Bouter (config-if) #no shutdown

Bouter (config-if) §

SLINE-5-CHANGED: Interface Serial2/0, changed state to up

Bouter (config-if) §exit

Bouter (config) finterface FastEthernet0/0

Bouter (config-if) §

SLINEEROTO-5-UPDOWN: Line protococl on Interface SerialZ/0, changed state to up
ip address 30.0.0.1 Z55.0.0.0

Router {config-if) #no shutdown

Bouter (config-if) §
SLINE-S5-CHRNGED: Interface FastEthernet0/0, changed state to up

$LINEEROTO-5-UPLCOWN: Line protococl on Interface FastEthernetd/0, changed state t©
o up

LLLD 6.4



Pcl efemeur configure QU mamTener Luem &lafld Q&Fuig Desktop->lp Configuration
Caib0sh s Gaussr(Hbd. LILL 6.5 6b 2 aTergl GureTml pc &@ configure QFUISL Geuassr (HLb.

IP Configuration

IP Configuration

) DHCP ® Static

IP Address 30.0.0.2

Subnet Mask 255.0.0.0
Default Gateway 30.0.0.1]

DMS Server

IPv6 Configuration

() DHCP () Auto Config ® Static

IPvE Address !
Link Local Address |[FEBO0::201:64FF:FEDB:6349

IPvE Gateway

IPvE DNS Server

LLLD 6.5

@rew(®h router HEHsGL QLBw Faeue LfLTHOL B QUMD eigrp configure Q&FuiwLDd
wenpuileneor LmFLIGUITLD.

RouterOefleh eigrp configure Qauiyd QFweEeT LILWD 6.660 STLLL LL(HeTergl eigrp Wb
QarpHés u(erer 100 eTeTLIg Autonomous System GTEBIT &y, GLD.

Routerrenzble

Routergconfig term

Enter configuration commands, one per line. End with CHIL/SZ.
Bouter (config) #router eigrp 100

Router (config-router) fnetwork 10.0.0.0

Router (config-router) fnetwork 20.0.0.0
Rcuter{ccnfig—rcuterjﬂ

UL 6.6

Routerl ud6b eigrp configure QEuiywd QFWESET LILLS 6.7 60 STLLL LIL(H6T6rT G|



Routerrenable

Routerfconfig term

Enter configuration commands, one per line. End with CHTL/Z.

Router (config) frouter eigrp 100

Bouter (config-router) fnetwork 20.0.0.0

Bouter (config-router) £

2DUAL-5-NERCHANGE: IP-EIGRP 100: Weighbor 20.0.0.1 (Serizlz/0) is up: new adjace
ncy

Bouter (config-router) fnetwork 30.0.0.0

LLLD 6.7

Router 0 @l6b do show ip route eraiim &L Lenem QaTHLULGET ewpeud 10.0.0.0 HMILD 20.0.0.0
network GpflenLwra @emeanrasLs L (HeTeTeng c erarm GOWIH epeud Db g Qamerereomd.
30.0.0.0 network &3 eigrp epeud @emenrasll LI (HeTereng D eretrm GMIWU(H epeud Mlwevrd
(LD 6.8).

Router (config-router) #do show ip route
Codes: C - conmnected, 5 - static, I - IGRP, B - RIP, M - mobile, B - BEP
D - EIGRP, EX - EIGRF externzl, © - QO5PF, IZ - O5PF inter area
N1 - OS5PF MNS5S5A externzal type 1, WZ - O5PF M55SR external type 2
El - OS5PF external type 1, EZ - O5PF external type Z, E - EEE
i - I5-I5, L1 - I5-I5 lewel-1, LZ - I5S-I5 level-Z, ia - IS-IS inter area
* — candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Fateway of last resort is not set

c 10.0.0.0/8 is directly connected, FastEthernet(0/0

c 20.0.0.0/8 is directly connected, Serialzs0

ju] 30.0.0.0/8 [30/20514560] vis 20.0.0.2, 00:00:57, SerialZ/0
LD 6.8

Router 1 uq6b do show ip route ererm &L Lener Q&THLULFET epeud 20.0.0.0 WHMLd 30.0.0.0
network GpflenLwra @emeanrasls LI (HeTeTeng c erarm GOWIH epeud Db g Qamerereumod.
10.0.0.0 network & eigrp eped @aerssl UL (Herereng D ererm GMS(H epeud Siflweord
(LD 6.9).

Bouter (config-router) fdo show ip route
Codes: C - connected, 5 - static, I — IERF, R — RIF, M - mobile, B - BEFE
on - EIGRP, E - EIGRP external, O - O5PF, IA - OS5PF inter area
N1l - OS5PF N55Z external type 1, W2 - OSPF N55L external type Z
El - O5PF external type 1, EZ - OSPF external type 2, E - EGP
i - I5-I5, L1 - I5-I5 lewel-1, LZ2 - I5S-I5 level-Z, iz - I5-IS5 inter area
* - candidate default, U - per—-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

o 10.0.0.0/8 [50/20514560] wvi= 20.0.0.1, 00:0Z:0Z, Seri=lZ/s0
c 20.0.0.0/8 is directly connected, SerialZ/ /0
c 30.0.0.0/8 is dirgctly connected, FastEthernet0/0

UL 6.9
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EIGRP uwesrum () — redistribution

EIGRP & Lweru(phsd Cumanflu srerded @Cr Autonomous System @&@OTM router feb
vweTLh S HCarmid. @bg Frerdleh (LLLD 6.10) router 0 LOHMILD router 1 fl6b eigrp 10 LweTLI(HS S
router 2 60 eigrp 20 LwaTU(HGSHermeb router 1 LOHMILD router 2 6L redistribution QFWISL Geusstr (HLb.

Routkr-PT
RodxerQ i0.0.0.1

LLLd 6.10

Router0, Router 1 Omid Router 2 fleb LLGH Qar(Hdst ul(ererg Cumerm basic
configuration Q&wilL Geuestr (HILd.

Basic configuration Q&g 9m@ Router 0 @d6éb show ip route eTeirm SLLmeT Q&T(HSSTE
Crrigwrs @anenrasll UL (heTer ip address L (H Heayulleh CHrermid (LLLd 6.11). 10.0.0.0/8
wHoId 20.0.0.0/8 CrHlaLwre QaenrssL LI (HeTeT gl

Routerfshow ip route
Codes: C - connected, 5 - static, I - IEREF, R - RIF, M - mobile, B - BEF
o — EIERP, EX - EIGEFP external, O - O5PF, IA - OS5PF inter area
N1 - OS5PF MS5R external type 1, NZ - O5PF NSS5A external type 2
El - O5PF external type 1, EZ - OSEF external type 2, E - EGP
i - I5-I5, L1 - I5-I5 lewel-1, LZ2 - IS5-I5 lewvel-Z2, iz - I5-IS5 inter area
* — candidate default, U - per—-user static route, o - QDR
P - periodic downloaded static route

Fateway of last resort is not set

c 10.0.0.0/8 is directly connected, FastEthernet0/0
C 20.0.0.0/8 is directly connected, SerialZ/0

UL 6.11



Router 1 ifléb show ip route eTarm SLLemem Qam(HdHTed 20.0.0.0/8, 30.0.0.0/8 WHMILd 40.0.0.0/8
CrfleLwrs Qe gaL L (HeTeTang STewreumd (LLLD 6.12).

Routerfshow ip route
Codes: C - connected, 5 - static, I - IGRE, B - RIF, M - mobile, B - BEE
D - EIGRP, EX - EIGRP extermal, O - O5SPF, IR - OS5PF inter area
N1 - OSPF MSS5R extermnal type 1, NZ - OS5PF NS5R external type 2
El - OS5PF external type 1, EZ - OS5EF external type 2, E - EGP
i - I5-I5, Ll - I5-I5 lewel-1l, LZ - I5-I5 lewvel-Z2, iz - I5-I5 inter area
* — candidate default, U - per-user static route, o - CDR
P - periodic downloaded static route

Fateway of last resort is not set

c 20.0.0.0/8 is directly connected, SerialZ/0

c 30.0.0.0/8 is directly connected, FastEthernetl/0

C 40.0.0.0/8 is directly connected, Serial3/0
LD 6.12

Router 1 Wll6b show ip route eTeirm SL.LemeT Q&T(HEST6ev 40.0.0.0/8 HMILD 50.0.0.0/8 CHflenLwrs
Qama&Ea UL (HeTaTad SITeTemd (LILLD 6.13).

Router§show ip route
Codes: C - connected, 5 — static, I — IEREF, B — RIF, M - mobile, B - BEF
D - EIGRP, EX - EIGRP extermal, O - OSPF, IA - OS5PF inter area
N1 - COSPF M55SR externzal type 1, W2 - O5PF NS55R external type 2
El - O5PF external type 1, EZ - OS5SEF external type 2, E - EGP
i - I5-I5, L1 - I5-I5 lewel-1l, LZ - I5-IS5 lewvel-Z, iz - I5-I5 inter area
* — candidate default, T - per-user static route, o - ODR
P - periodic downloaded static route

Fateway of last resort i3 not set

C 40.0.0.0/8 is directly connected, Serialz/0
C 5G:G.G.DIB is directly connected, FastEthernetl/0
LD 6.13

Router 0 @6 eigrp 10 Wemenr LweTLIHSFIL router eigrp 10 eTeirm SLLenem Q&T(HSG network
Wemerr advertise QFWISIL. Gauastr(Hd (LILLD 6.14).

Routerrenzble

Bouterfconf t

Enter configuration commands, one per line. End with CHNIL/Z.
Bouter (config) #router eigrp 10

Router (config-router) fnetwork 10.0.0.0

Bouter (config-router) fnetwork 20.0.0.0

Router (config-router) fexit

Rcuter{cnnfig?ﬂ

UL 6.14

Router 1 u46b router eigrp 10 eratTm &L Lenem G&T(HSGI redistribute eigrp 20 Q&rhHd g ety
network ulemeur advertise QFUISL Gouastr(Hb, LeTeory redistribute eigrp 20 sl Leamerenw Q&ET(HS G
redistribute eigrp 20 L LeameTew LweTU(HSGSH network Wenesr advertise GQFuwiw Ceuessr(Hd (LLLO
6.15).



Routergconfig t

Enter configuration commands, one per lime. End with CHTL/Z.

Router (config) frouter eigrp 10

Router (config-router) fredistribute eigrp 20

Router (config-router) fnetwork 20.0.0.0

Router (config-routexr)

$DUAL-5-NBRCHANEE: IP-EIGEP 10: Meighbor 20.0.0.1 (SerialZz/0) is up: new adjacen
=)

Bouter (config-router) fnetwork 30.0.0.0
Router (config-router) fexi

Router (config) frouter eigrp 20
Router{config-router) fredistribute eigrp 10
Router (config-router) fnetwork 40.0.0.0

UL 6.15

Router 2 6 router eigrp 20 6TetTD &L LeneT Q&M (H& &l network Wener advertise QWL Geuassr (HiLd
(LLLD 6.16).

RBouterrenable

Bouterfcont t

Enter configuration commands, one per line. End with CNTL/Z.
Bouter {config) frouter eigrp 20

Bouter {config-router) fnetwork 40.0.0.0
Rcuter{cnnfig—rnuter)#petwcrk 50.0.0.0

UL 6.16

epetTml router &aflgyid configure @&FWIFL6 router 0 6b show ip route eTaTD FL L6 QET(HS ST
uLL) 6.17 edleb o arerg Cumretrmy Camreirmid. EX ererm @MIS(H ewpeuLd 40.0.0.0 HmILD 50.0.0.0 ip
&alT EIGRP external @everésL LIL(HeTeTeng oMb g Qamarer wigdmg.

Router¥»show ip route
Codes: C - conmected, 5 - static, I - IGRE, B - RIPF, M - mobkile, B - BEP
Ir - EIGRP, EX - EIGRP external, © - OSPF, IL - OS5PF inter area
N1 - OS5PF MSS5A external type 1, W2 - OS5PF NS5R external type 2
El - O5PF external type 1, EZ - O5PF external type Z, E - EEF
i - I5-I5, L1 - I5-I5 lewel-1l, LZ - I5-I5 level-Z, iz - IS-I5 inter area
* — candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Fateway of last resocrt is not set

C 10.0.0.0/8 is directly connected, FastEthernetl/0

C 20.0.0.0/8 is directly connected, SerialZ/0

D 30.0.0.0/8 [50/205145%80] wvia 20.0.0.2, 01:17:231, SerialZ/s0

D EX 40.0.0.0/8 [170/25632000] wia 20.0.0.2, 01:17:123, Serialz/s0

D EX 5030.0.0f8 [170/25657@00] wia 20.0.0.Z, 0l1:1g:44, Serialz /0
uLLd 6.17

router 1 @ show ip route eTeiim SLLeem QaT(HHSTH UL 6.18 odeb 2 aterg Cumerm
Gamermid. @i 10.0.0.0 LOHMILD 50.0.0.0 ip HalT eigrp epeud @amemrasls LIL(HeTarg D GmHl(H
epeud &Ll Ul (Hetergl. 20.0.0.0, 30.0.0.0 wHmd 40.0.0.0 ip &aT CrHeLwWrs Qeanewr sl
U Qererg C GOWE epeud STl UL (HET6rT Gl.



Router®»show ip route

Codes: © - connected, 5 - static, I - IGRE, B - BRIF, M - mobile, B - BEP
or - EIZRE, EX - EIGEP extermsl, O - Q5PF, IZ - OS5EF inter area

N1 - O5PF HNESA externzl type 1, HNZ - OS5PF MSS52& external type 2

El - OS5PF externzsl type 1, EZ - O5PF externzl type Z, E - EGP

i-I
* -
F-p

5-I5, L1 - I5-I5 level-1, LZ - I5-I5 level-Z, iz - I5-I5 inter area
aendidate default, U - per-user static route, o — QDR
eriodic downloaded static route

Fateway of last resort is not set

=R R

10.
20,
30
40
50

oo o oo
oo o oo

.0/8 [30/20514580] wia Z0.0.0.1, 01:15:40, SerialZ/s0
-0/8 is directly connected, SerialZ/ 0

-0/8 is directly connected, FastEthernet0/0

-0/8 is directly connected, Serial3/0

.0/s8 [30/20514580] wia 40.0.0.Z, 01:18:35, Serialss0

UL 6.18

router 2 @ show ip route eTeiim SLLeeT QET(HHSTH UL 6.19 odeb 2 aterg Cumerm
Ggmermd. 10.0.0.0, 20.0.0.0 WHMLd 30.0.0.0 ip &6 EIGRP external epeud E)enewr &Ll
Ll @erereng EX ererm GMS(H sTL(Hdmg. 40.0.0.0 wH@Ld 50.0.0.0 ip HeT CrleLwWITS
QaTLiY 2 aTeTg).

Bouterfshow ip route
Codes:

C - connected, 5 - static, I - IGRF, B - RIF, M - mobkile, B - BEF
I - EIGRF, EX - EIGRF external, O - O5PF, IZ - O5FF inter area

N1l - OS5PF MNS5R external type 1, N2 - OS5PF NSS5R external type 2

Gateway of last

noeoo

10
fedal
30
40
g0

.0.0.0/8
.0.0.0/8
B =
.0.0.0s8
.0.0.0/8

El - O5PF external type 1, EZ - O5PF external type Z, E - EGE

i - I5-I5, L1 - I5-IS5 lewel-1l, L2 - I5-I5 level-Z, ia - IS-IS inter area
* — candidate default, U - per-user static route, o - QLR

P - periodic downloaded static route

resort is not set

[170/25657600] wia 40.0.0.1, 01:1%:31, Seriz=lz/ 0
[170/25€22000] wia 40.0.0.1, 01:1%:31, Seriz=lz/0
[170/20537600] wia 40.0.0.1, 01:1%:31, Serizlz/0

iz directly connected, SerialZ/0
iz directly connected, FastEthernetd/0

UL 6.19

pc 0 Wb ping sLLemem LweaTUBGHermed pc 1 (30.0.0.2) H@GW pc 2 (50.0.0.2) HEW QS Ty
2 aTeTemd SMbG GSTaTereuITLD (LILLD 6.20).



PCrping

Approximate round trip times in mill
Minimum = 1ms, K

PCrping

Pinging with

byt

UL LD 6.20
pc 1 Wb ping sLLemer LweaTUBGHermed pc 0 (10.0.0.2) H@GW pc 2 (50.0.0.2) HEW QS LY
2 aTeTemd SMbG G&maTereumLd (LILLD 6.21).

PCr¥ping 10

Pinging 1f

round trip times in milli-seconds:
Maxirum = 15ms,

BCrping

Pinging

UL 6.21

pc 2 Wb ping sLLemem LweaTU(BGHermed pc 0 (10.0.0.2) H@GW pc 1 (30.0.0.2) HEW QS Ly
2 aTeTemd SIMbG CSTaT6TeuITLD (LILLD 6.22)



BCr»ping 1

Pinging 1

L 6.22

@55 LHH CaupurheTer AS &Eh&EG QL Cw ereieurn QFTLIY gHUbBSFeug erer
STLLL UL (HeTerT gl



47

EIGRP wpmid rip uwerui(hig ) network jemLog g ed

EIGRP Wieb GeumiLi'L Autonomous System LiweTLI(h& gieugl Guime eigrp LOHMILD rip protocol Qi@
QoL Bu gaeucd Lfiorpmw GFUL WPLiquwb. Router0, Router 1 OHMILD Router 2 6 LILGF60
Qar@ssl L (heTerg Gumerm basic configuration Qeuidl Ceuarhd. @BF LG
Router0 LOMHMID Routerl & eigrp Hmeulin Ceuasor(hd. Router 2 @ rip  protocol
Bmieuib Geuaser (Hibd.

2000.0.1 2D.I:|.D.J_
— o
G U
Routkr-PT Routkr-PT
10.0.0.1 Rougerl
RDL':EFEI i3EI.D.

F{Duier%tI 001

10.0.0.2 130.0.

EIGERF

LLLd 6.23

Basic configuration Q&u1g Getr Router 0 @96b Eigrp configure QauidlL. Geuastr(hid (LILLD 6.24).

Router (config-router) §router eigrp 10

Bouter{config-router) fnetwork 10.0.0.0

Bouter (config-router) #network Z0.0.0.0
. _. ol

UL 6.24

Router 0 é8l6b configure QFu1g96tT router 1 Wlement configure QFWIGIL. Cauastr(Hid. Router 2 Wema rip
protocol configure GQ&uiw GureugmTed router 1 6 eigrp Wleb network advertise Q&uigy 96T rip HG
redistribute QFWUSL Ceuer(Hid. rip uNed network advertise Q&FuIg) eigrp &@ redistribute QFWIL
Gouastr(Hb. eigrp ufeb redistribute Qauiyd GuTg) rip DG HM metric A&THSHL Ceuesdr (HILd. rip
e redistribute Qauiwd GuiT g eigrp H@& FHM metric QaT(HGIL Couertr(HLd. Router 1 Wleh GeFuiw
Gouerrigw QFWESET LILLD 6.25 60 &Teaser1&&L LIL(H6TerT gl



Router (config) §router eigrp 10

Bouter (config-router) #network Z0.0.0.0

Router {config-router) #network 30.0.0.0

Router (config-router) #redistribute rip metric 1 0 1 1 1
Bouter (config-router) fexit

Router {config) frouter rip

Bouter (config-router) fnetwork 40.0.0.0

Bouter (config-router) fredistribute eigrp 10 metric 2
Rcuter{ccnfig—rFuterJ#exit

UL 6.25

Router 2 @) rip configure QauidlL Geuastr(hiLd (LILLD 6.26).

Bouter (config) #router rip

Router (config-router) #network 40.0.0.0
Router (config-router) #network 50.0.0.0
Router (config-router) fexit

Router {config) fexit

UL 6.26

epeTml router &ememyd configure QFuwig et router &afleb show ip route SLLeamer Q&ET(HS G
UTF$STe  ai@eur( router SEhdE QoLCu @merriy ereieurm UL (HeTer gl
TaTLGmeT SIMbG QSTETETETLD (LLLD 6.27).

c 10.0.0.0/8 is directly connected, FastEthernetl/0

C 20.0.0.0/8 is directly connected, Serialz/0

[ 30.0.0_0/8 [90/Z0514560] via 20.0.0_2, 00:10:07, Seri=zlz/0

D EX 40.0.0.0/8 [170/2560512000]1 wia 20.0.0.2Z, 00:02:25, Serialz/ /0
D EX 50.0.0.0/8 [170/2560512000] wia 20.0.0.Z, 00:02:11, Serialz/ /0

UL 6.27

UL 6.27 eSl@pB g 10.0.0.0, 20.0.0.0 CrflewLwrs Qameamss L (Hetatang C” @GOWH epeud
SMbg O&merereomrd. 40.0.0.0 WHMID 50.0.0.0 ip &eT EIGRP external epeud Genewr &L
U Qerereng D EX” @MS(H epeud b g QETeTaTeumLd.

router 1 60 show ip route @&T(HGSTL LILLD 6.28 60 2_6mer gl Guimerm Cgmesr miLb.

(3] 10.0.0.0/8 [50/20514580] via 20.0.0.1, 00:09:54, Seri=lZ/0
C 20.0.0.0/8 is directly connected, Serialz/0

C 30.0.0.0/8 is directly connected, FastEthernetl/0

c 40.0.0.0/8 is directly connected, Serial3/s0

R 50.0.0.0/8 [120/1]1 wia 40.0.0.2, 00:00:27, Seriali3so

UL 6.28

UL 6.28 SlBg 10.0.0.0 network Wema eigrp epeud @aerasl UL (Hererang D’ GOS(H
epeud oMbg QamereTeumLd. 20.0.0.0, 30.0.0.0 HOILD 40.0.0.0 ip HeT CrfleLwrs QanewT &L
ul@erereng ‘C” @OEH e oMBg OQsmerereumwd. 50.0.0.0 ip Weer rip epeuLd



@aenrgsl Ll (Heterg R” GOSGH epeud HOBG QamerereumLd.

router 2 60 show ip route Q&THSSTE LILLD 6.29 60 2 aTem g Guimesrm Cgmeor miLd.

oo mon

UL 6.29 &SlBH& 10.0.0.0,20.0.0.0 HDILd 30.0.0.0 &6 rip epeud Qeerasls UL (HeTearang R”
GOE@ eped oMb g Qamerereumid. 40.0.0.0 HOILD 50.0.0.0 ip &e CHAleLWTS Qe &aL

10.
20.
0.
40
50.

[ e e R N }
oo o oo

-0/8
-0/s8
-0s8
-0s8
-0s8

[120/2]1 wvia
[120/2] wvia
[120/2] wia
iz directly
iz directly

40.0.0.1,
40.0.0.1,
40.0.0.1, 00:00:21,

connected, SerialZ/ 0
connected, FastEthernetl/0

00:00:21,
00:00:21,

Serizliz/ 0
SerizlZ/0
Seriglz/0

UL 6.29

U erereng C” GOSH epeud Mg QSETaTeTauTLd.

QeueiGeumy protocol LwaTUhHSSHeTTILd SEuDMsHaCu QFTLIY FhubhSH WPigud

eTaTUenG LMy &CSmLbd.
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ereirer LMy $CHmH?

o @b LGS eigrp eLpeuLd router HEhH&EG Qe Cw @eanewrii penpuleanes LTy SEHTLd.
e eigrp LODID rip BpieuiL (HaTer router HEh&EG e Cu @enewriiL FHLbB S Geug
eTliLg eTeTml LM $GHmLd.
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OSPF LIGrmrGLr&mey

OSPF eTaiTLIGI (5 Open Standard protocol &y,@Lb. Open Standard Path First eTeiTLIG6N &(H&& 6D
OSPF &,@Ld. OSPF &b Dijikstra algorithm LweTL(HSSL UL (DaTergl. OSPF psedleh WBlsg SAmlw
urengeow Caie QFug Mereary il ergl & fApbg LTasGur Smg Caiey QFuiL.
OSPF link state protocol y,@Lb. Dijikstra algorithm wdHmid link state LeTLS6T LWGTLI(HS S
Qawed LB Link eraruigl router fled @eeTgaLll LL(HeTeT interface & GM&E Mg State
ereirug) GLLLrsemer LSS LI auLfl (penm&eTme ip address, subnet mask, cost, start LoHDILD

down g @&

OSPF protocol hierarchical architecture PeMLLLG GUqaImL&ES L (HeTerg. QST epeud
network SLLeLSener M GWUTS Sowdgs QaarsIl  wWiuw.  Qeeurm
SwgHHw Cswelamer area ereirm Hi@PSEHCDTLD. OSPF uleh area HeESSHID QFwed
UL 7.1 Web o ater gl Guimetmy Camebr miLbd.

Backbone router —__|

B Area EI T
Areaborder

router (ABR) -

Autonomous srestem
border router (ASER) N

Autonomous system

LLw 7.1

Backbone area Gau ospf router fleir epey o FTFOTEGLD. backbone router fleb o afrem router
epeuorsGeu oMM Router &(@hd @ routing $HEUSET SIGILILILT LI(HILD. Area Border Router 6TeTLIg)
won giursefler o aTer router sCarmr(Hd WHMID backbone afled o aTer e meug) router
interface WL 6T @eeT&dsl LILIGHSGW. Router &ar AS Wemer SqlitenLwrd GQamesr(h
QoarEsl UL gH@Ew. L6 AS Saer Qanerd@d router [flemer Autonomous System Border
Router 6TeiTm Sienp&aL LIHEDG!.
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OSPF gienp&Qamed

Link, Router ID, Neighbor, Hello Protocol, Neighborship database MmO Topological database
GumrermemeugaT OSPF alleb LweTUHS S LD gleomd QEFTHEHETTGLD.

Link eredrig) router fledr interface &y, @Lb. Link State Advertisement 6T&TLIg| router interface, ip LDMH@ILD
mask GUITETD FHEUMSMET 2 aTaTL &SI packet SETT(GLD.

Router ID eredrLig) router interface 60 @ aTem ip address g,@W. ospf protocol router id ullemeor
OBLQeuridled @eanerdals LIL(heTer loopback interface uletr ip address ulemesr router id wWrs
T(HS316 QETaTEnLd, @evenev eTarmmey LOSLIGLIfW physical ip Wenerr 6T(HN&FI% QST 6T @EmHLD.

Neighbor @ @enemrLi96v(point-to-point serial link) @(F&@LD router 6T GMI&EGLD.

Adjacency ereiTLIgl @ eoor(h) ospf 2 emL W router HEH&E GenL G o 66T routing updates &, GLb.
eigrp QUTMISSeuanTuieh CrfleLWTs FeaTgenLw neighbour WL LD updates LTS QSTaTEmHLD.
Sp,eTmed ospf SeTenienL Ul BiHSTEUN) 2 6Tem neighbour router eudlrg updates LIEFH S
Q&maT(@EmLb.

Hello protocol eurergl DjH&led 2 aTem router Gamem Fesr(Hligd gl topology table Blifeurdlés
vwetLh S .

Neighbourship database w6 HFESTOWLUND o 6TeTm router HHEUMLEHET hello packet ELPGILD
SN 15 2 areTighdu gaaucsamer B eurdlgg Q&EmerEpLd.

Topology database Wleb Gy eflwmreied o arer router seflLWpBE GUODLILLL LSA (Link State
advertisements) g&euev a6 CFLOIESLI LI g (B SLD.
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OSPF uweirum ()

@Crr area a46b 2 aTar router &afleb ospf configure QFuwILLD WeapWllaner @bg Frearmed LITH &L
CurdlGprwd. wselled LLw 7.2 We e eTerg Gumerm network EOLINDETET  basic
configuration Qauidl. Geauar(hd. @BS Frerdley router DEMETSGID area 0 eled 2 araTg
TATLMG FHeuaTSSleh QamaTs.

e 40.0.0.1
” 20002 % 4'3-'3-#__;‘,;__
go—I1 T g—3"1"y
Routkr-PT 20.0.0.1 Routkr-PT Routkr-PT
T Fan0.0.1 A
|

a0.0.0.2 ISD.D.D.

1 1
[::] 10.0.0.2 [::]

—f ;
C-FT PC-PT
PC1

Area 0

uLw 7.2

router 0 @l6b configure terminal &L Lener Q&r(h& g Lerery ospf configure QawidlL router ospf 1
erarm SLLener QarHFI Geussr(hHid. sLLeeruiled 1 ereiTLIgl process id &, @LD. process id
QBLQeury&dled HemLwmerors GEweLbHib. process id 1 WedlEBSI 65,535 WlgeT @)(HESETLD.
S35 QFweurs network advertise QFWSL Couessr(Hd. network advertise QFWIFL network
10.0.0.0 0.255.255.255 area 0 eraip SLLememT QEThHSHL Ceusssr(Hbd. 0.255.255.255 erevrm wild
mask PGev octet gy ar 10 QB Qeurfsdleh urfaeani Causr(Hibd ererlmg GMlsdmgl. area
Nemar cuanywmss area 0 eTarm SLLener LWeTLHSSL UL (HeTergl UL 7.3 fleb SLLener
vweTU(BSSL UL HeTer pem Sreserils s LIL(H6TerT gl

Bouter (config) #router ospf 1

Douter (config-router) fnetwork 10

Router (config-router) fnetwork Z0
Bouter (config-router) fexit

55 area 0

.0.0.0 0.2
-0.0.0 0.25 55 area 0

L 7.3

S|(hs gl router 1 6 configure QFUISHID Weamuleamer LTFaneuu(HGeurd (UL 7.4).



Router (config) #router ospf 1

Bouter (config-router) fnetwork 20.0.0.0 0.255.255_.255 area 0
Bouter {config-router) fnetwork 30.0.0.0 0_Z55.255_255 area 0
Bouter {config-router) fnetwork 40.0.0.0 0_Z55.255_255 area 0

Bouter {config-router) fexit

L 7.4

Router 2 @) configure QWL pepuiamer LTFaneuuiiHiGeurd (LLLD 7.5).

Routerfconfig t©

Enter configuration commands, one per line. End with CHILSZ.
Router (config) #router ospf 1

Bouter (config-router) fnetwork 40.0.0.0 0.255_.255.255 area 0
Bouter (config-router) fnetwork 50.0.0.0 0.255_.255.255 area 0
Router (config-router) fexit
Bouter {config) fexit

UL 7.5

Ospf configure Q&FWIFL 6T epetTml router Safl@Id show ip route SLLaneT Q&T(HSSTE router &art
QanenrdsL UL g ([HeGW wpenn UH oMb g QETaTereumLd.

router 0 edéd show ip route &LLemer QarhHdsaer Cararpwd Qeuelli(H LLL 7.6 6
sreri&sL UL (HeTerT gl

Bouterfshow ip route
Codes: C - connected, 5 - static, I - IGRF, R - RIPF, M - mokile, B - BEP
I - EIGRF, EX - EIGRF externzl, © - QO5PF, IZ - O5PF inter area
N1l - OS5PF MNS5RA external type 1, N2 - OS5PF NSS5A external type 2
El - OS5PF external type 1, EZ - O5PF external type 2, E - EGE
i - I5-I5, L1 - I5-IS lewel-1, L2 - I5-I5 level-Z, ia - IS-IS5 inter area
* - candidate default, U - per—-user static route, o - ODR
P - periodic downloaded static route

Fateway of last resort is not set

c 10.0.0.0/8 i3 directly connected, FastEthernet(0/0

c 20.0.0.0/8 is directly connected, SerialZ /0

o 30.0.0.0/8 [110/€5] wi= 20.0.0.2, 00:00:023, Seri=li 0
o 40.0.0.0/8 [110/128] wia 20.0.0.2, 00:00:03, SerialZ/0
o 50.0.0.0/8 [110/12%] wia 20.0.0.2, 00:00:03, SerialZ/ /0

L 7.6

uLgdler o arer Qeuelli(H epeud 10.0.0.0 WHMLd 20.0.0.0 network CEflewLwirsayd 30.0.0.0,
40.0.0.0 HMILD 50.0.0.0 QBLCeurfa ospf epeud @emenrssls L (HeTareng Siflbg CQ&marer
(IEEE:

router 1 Weéd show ip route sl Lenem Qarhssearear Carearmd Geuefli(h LLw 7.7 &
sremdsasl Ll (Herergl. 10.0.0.0 wH@ILd 50.0.0.0 network @G&6T ospf EPEILD QenEwT &L
u(peterg 20.0.0.0, 30.0.00 wHMO 40.0.00 CQBLGeurfs CrfoLwurs QamewT&s
UL (Herer g.



Boutergshow ip route
Codes: C - connected, 5 - static, I - IGRP, B - RIF, M - mokile, B - BGEP
In - EIGRP, EX - EIGRP external, O - O5PF, IZ - O5EF inter area
N1l - QSPF M55Z external type 1, W2 - O5PF NS55L externzl type 2
El - O5PF external type 1, EZ - O5PF external type Z, E - EGE
i - I5-I5, L1 - I5-IS5 lewvel-l, LZ - IS5-IS5 level-Z, iz - I5-I5 inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Fateway of last resocrt is not set

o 10.0.0.0/8 [110/65] wia 20_.0.0.1, 00:00:22, Serialz/0
c 20.0.0.0/8 is directly connected, SerislZ/0

c 30.0.0.0/8 i3 directly connected, FastEthernetd/0

c 40.0.0.0/8 is directly connected, Serizsl3/ 0

] 50.0.0.0/8 [110/%65] wia 40.0.0.Z, 00:0Z2:08, Serizlz/0

L 7.7

router 2 W6 show ip route sl Lenem Qarhsserear Carearmd Geueflli(h LLw 7.8 &
sreriss Ll (HeTer gl

Bouterfshow ip route
Codes: C - connected, 5 - static, I - IGRF, B - RIPF, M - mokile, B - BEP
O — EIGRP, EX - EIGRP external, & - O5PF, IA - OS5PF inter area
N1l - OS5PF MNS55R external type 1, N2 - OS5PF NSS5A external type 2
El - O5PF external type 1, EZ2 - O5PF external type Z, E - EGE
i - I5-I5, L1 - I5-IS lewel-1l, L2 - I5-I5 level-Z, ia - IS-IS inter area
* - candidate default, U - per—-user static route, o - QDR
P - periodic downloaded static route

Fateway of last resort is not set

o 10.0.0.0/8 [110/12%] wia 40.0.0.1, 00:00:31, SerialZ/s0
] 20.0.0.0/8 [110/12B] wi= 40.0.0.1, 00:00:4&, SerialZ/s0
o 30.0.0.0/8 [110/%€5] wia 40.0.0.1, 00:0Z:22Z, Seriazlz/ /0
c 40.0.0.0/8 is directly connected, SerialZ/0

c 50.0.0.0/8 i3 directly connected, FastEthernetl/0

L 7.8

Router 2 6b 40.0.0.0 yHMILD 50.0.0.0 QBL-Qeurisd CrfleLwrs @aeaurasls L (Herergl. 10.0.0.0,
20.0.0.0 LbHMILd 30.0.0.0 network ospf ePEILD Qenewrd&L LIL (HeTerT gl

show ip ospf SLLenGT epeULD ospf process, router id, area H&eUGLSEET HMILD LSA timer GuimetTm
Faausmer SMbg Qamerer wWigww. router 0 60 show ip ospf &L Lemerler Qeuafii(H LD
7.9 &0 s8I LIL (HeTer gl



Bouterr»show ip ospf

Bouting Process "ospf 1" with ID 20.0.0.1

Supports only single TOS(TC0S50) routes

Supports opague LSA

SPF =chedule delay 5 secs, Hold time between two S5PFs 10 secs

Minimum LSA interval 5 secs. Minimum L5A arrivael 1 secs

Number of external LSA 0. Checksum Sum 0x000000

Number of opaque AS LSAE 0. Checksum Sum O0x000000

Number of DCkitless external and opague 45 LS4 0

Number of DoNothge external and opague A5 LSA2 O

Number of areas in this router is 1. 1 normal 0 stuk 0 nssa

External flood list length O

Arez BACEBCHNE (0]

Number of interfaces in this area is 2
Lrea has no authentication
SPF algorithm executed 11 times
Area ranges =re
Number of LS& 3. Checksum Sum OxOlebae
Number of opaque link LSA 0. Checksum Sum 0x000000
Number of DCbitless LSA O
Number of indicatiom L3A 0
Number of Dolotige LS2 0O
Flood list length O

LLLb 7.9
Show ip ospf database SLLemeT epeuld Router Link State, Link ID Hmid Adv Router &&6U60VSEm6T

SIMBg QemaTeTeumLd (LLLH 7.10).

Bouterrshow ip ocspf database
O5SCF Bpouter with ID (Z20.0.0.1) (Process ID 1)

Fouter Link States (Rrez 0)

Link ID LDV Router LZge Seqgf Checksum Link count
20.0.0.1 20.0.0.1 =1 0x3000000k O0x002%7b 3
50.0.0.1 50.0.0.1 1003 0xB3000000€ 0x008cld 32
40.0.0.1 40.0.0.1 == 1 0xB000000a O0x00b&23 5
UL 7.10

Show ip ospf interface &LL&GT epeuld interface LUDHHIW FHeUISG®ET SMBG QEHTETETETLD
(L 7.11).



Bouterr»show ip ocspf interface
FastEthernetl/0 is up, line protococl is up
Internet address is 10.0.0.1/8, Zrea 0O
Process ID 1, Router ID 20.0.0.1, Wetwork Type BRORDCAST, Cosc: 1
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) Z20.0.0.1, Interface address 10.0.0.1
No backup designated router on this network
Timer interwvals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:07
Index 1/1, flood gueue length 0O
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximim is 1
Last flood scan time is 0 msec, maximim is 0 msec
Neighbor Count is 0, Adjacent mneighbkor count is O
Suppress hello for 0 neighbor(s)
SerizlZ/ 0 is up, line protocol is up
Internet address is Z0.0.0.1/8, Area 0
Process ID 1, Bouter ID 20.0.0.1, Network Type BOINT-TO-BOINT, Cost: &4
Transmit Delay is 1 sec, State POINT-TO-POINT, Priocrity O
No designated router on this network
No backup designated router on this network
Timer interwvals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:04
Index Z2/2, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 0 msec, maximim is 0 msec
Neighbor Count is 1 , Adjacent neighbor count is 1
2djacent with neighkor 40.0.0.1
Suppress hello for 0 neighbor(s)

LLew 7.11

@B GO L interface UMY SPHG CQ&TaTer WPiqud. FTeTMTS, Ethernet interface Wlener
updu SseucEamer SMbG C&maTar show ip ospf interface FastEthernet0/0 erairm CQ&mT(hHSHL
Ceuawsr(Hd (LLLd 7.12).

Routerr»show ip ospf interface FastEthernet0/0
FastEthernetl/0 is up, line protoccocl is up
Internet address is 10.0.0.1/8, Zrea 0
Process ID 1, Router ID 20.0.0.1, Wetwork Type BROADCAST, Cost: 1
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 20.0.0.1, Interface address 10.0.0.1
No backup designated router on this network
Timer interwvals configured, Hello 10, Dead 40, Wait 40, Betransmitc 5
Hello due in 00:00:03
Index 1/1, floocd gueue length 0O
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximm is 1
Last flood scan time is 0 msec, maximim is 0 msec
Neighbor Count is 0, Adjacent neighbor count is 0
Suppress hello for 0 neighbkor(s)

L 7.12

OSPF LweTL(hS glaTer QBLCQeumyddleh neighbor DML S Eamer HDIBF QETeTeT show ip
ospf neighbor &L Leer LwarLHEmg (UL 7.13).
REouter>show ip ospf neighbkor

Neighbor ID Eri State Dead Time RLddress Interface
40.0.0.1 a FOLLS - 00:00:31 20.0.0.2 Serizlz/0
1



LLew 7.13
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OSPF Wl6b L6 area LweiTL(HSS 6L

ApLQeuris emplifeh ospf udeh Lev area &em LweTLURSS Couastriqw FHHleney euHLD.
Sjeuaurm @6 erafiw Sjemwlideamer ULLD 7.14 6b STewl98&L LIL (HeTer gl

LLw 7.14

Wwadled LLgHe sremlssinrLg Curern gl configuration QFwL Ceuesr(HlLd.
Metreory router 0 60 10.0.0.0 Wemenr area 1 eNlgyd 20.0.0.0 ulemedr area 0 v configure G&uIw
Ceuawsr(Hd (LULLd 7.15).

Routerrenable

Routergconfig t

Enter configuration commands, one per line. End with CHTL/Z.
Router (config) #router ospf 1

Bouter (config-router) fnetwork 10.0.0.0 0.2
Router (config-router) #network 20.0.0.0 0.255.
Router (config-router) fexit

Router (config) fexit

LIt
oo
oo

UL 7.15

router 1 u46b 20.0.0.0 ufemerr area 0 WgyiLd 30.0.0.0 Wemerr area 2 uNgYILd configure G&uIW Geouessr(Hid
(L 7.16).



Router»enable

BEoutergconfig t

Enter configuration commands, one per line. End with CHILSZ.
Router {config) #router ospf 1

Fouter (config-router) fnetwork 20.0.0.0 0.255.255.255 area 0
Bouter (config-router) fnetwork 30.0.0.0 0.2 z z

Router (config-router) fexit

Bouter (config) fexit

UL 7.16

Qe gHUL( 2 6TETHT ETATUFMmET MW show ip route GTEID SLLEETEW
vweru(B S Ceuestr (HILd.

Show ip route &L LeneTenw router 0 ufeh LweTLhHSSHW Getry LD 7.17 Wed o aTerg Cumesrmy
Qeuafll§(H Cameirmid.

Routergshow ip route
Codes: C - connected, 5 - static, I - IGRP, B - RIF, M - mokile, B - BGEP
Ir - EIGRP, EX - EIGRP external, O - O5PF, IZ - O5EF inter area
W1l - OQS5PF MN55Z external type 1, W2 - OS5PF NS55L externzl type 2
El - O5PF external type 1, EZ - O5PF external type Z, E - EGE
i - I5-I5, L1 - I5-IS5 level-l, LZ - IS5-I5 level-Z, iz - IS5-I5 inter area
* — candidate default, U - per-user static route, o — OLDR
P - peripdic downloaded static route

Fateway of last rescrt is not set

c 10.0.0.0/8 is directly connected, FastEthernetl/0
C 20.0.0.0/8 is directly connected, SerislZ/ 0
¢ I 30.0.0.0/8 [110/65] wia 20.0.0.2, 00:00:01, Seriali/0

uLw 7.17

router 1 u96b 2 aem ip 30.0.0.0 & ospf inter area epeULd QaneTd&EL LL(HaTaTSTeb O IA 6TeTm
GOE®H eweud STLLL UL (HeTerT .

Show ip route &L LenaTenw router 1 Web LweTLHSSHW Gery LLWD 7.18 60 2 aTerg Cumesmy
Qeuafll§(H CamermiLd.

Routergshow ip route
Codes: © - connected, 5 - static, I - IGRP, B - RIF, M - mokile, B - BEP
on - EIGREP, EX - EIGRPE external, O - O5PF, IL - OSEF inter area
N1l - OQSPF MN55Z external type 1, W2 - OS5PF NS55L externzl type 2
El - O5PF external type 1, EZ - 0O5PF external type Z, E - EGF
i - I5-I5, L1 - I5-IS5 lewel-1, LZ - I5-I5 level-Z, ia - IS-I5 inter area
* — rcandidate defsult, U - per-user static route, o — OODR
P - periodic downloaded static route

Fateway of last resocrt 13 not set
o I 10.0.0.0/8 [110/€5] wia 20.0.0.1, 00:00:57, SerialZ/0

c 20.0.0.0/8 is directly connected, SerizlZ/ 0
c 30.0.0.0/8 is directly connected, FastEthernetl/0

L 7.18
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