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Copper straight-through ~@emewriiy  ELpGULD
@rew® o usravmsafilenGuw  ethernet
ams @aeaiilmear gHubBSSL  wWiguLd.
@B euanag @eaeuwriiL hub elHB Gl router &,
switch lFBG pc && Qavenriy goubhdS
LweTLI(h S .

/

LD 2.11 (copper straight-through)



2.3.3 copper cross-over

Copper cross-over @Gmam'ruq Copper straight-
through GumreuGeu @rer(hH
o LsTearmhigaieanL Gw ethernet UMG
@aearibamer ghHuBhSH  LweaTLHEDSG!.
e @enrgsl UL SHeSET
wrpubhdng. FTermrs, hub aNfiEHE hub
D  SwULLLASGEES — SOLLULLL([HSS
wopd Sl LRSEEg Gl réS
@eveiy gpLESS LLGTLEADS.



UL 2.12 (Copper cross-over)
2.3.4 Fiber

Fiber @eewriiy Fiber  GuUTF(H&EHSHS

Qe Gu Qeanemrii ghubss
LwerLI(h S .

/

ULLH 2.13 (Fiber)
2.3.5 Phone

Modem GuUTF(H 2 LW 2 LIGTERIBISSEHS S
@QoLBu @iy  ghubBds  phone
Qaewriy ghubss LuaTLHSDS.



LY

UL 2.14 (Phone)
2.3.6 Coaxial

Coaxial  GuUTF(HsEpsHlaLCu  @eanewriiy
ghuU{B &S coaxial @emewrii LweaTUHED G

LLLO 2.15 (Coaxial)



2.3.7 Serial DCE and odmid DTE

WAN @eneriided 2 6TeT 2 LIS 6o ki a6
@aeriy goubhSS serial CuUTFL&aT (Port)
LweruGED G @m UGS @enewriiy DTE wTs
@EhaTed LHADTH LGH @enewriiy DCE
wrs @mas Ceussr(Hid.

Packet  Tracer P 2 (HAUTSSLILIHLD
QOpLQeuris eThg oafled eTHS SLiglSSlev
2 aTemgl GUTETD FHEUMFMET SjqlILIgWITS
Qarer( 2 (RUTESMD.  FMTTSHleneur
sHSH0 CarewhH o FHaurssl UbHWw
QpLQeuri&dnE Physical workspace
vwetu(hEmg. QbLQeuris @i gafled
Qsreneuey WLHMILD SjemwLiSeneT &SI
Qamevor(h) Q&web Fmetr (performance)
(GOMEUS DSIT 60T QUTUILIL& 6T ©_GTEITEr.
@smar sHGH QETaTeugnETHG6u physcial



workspace LweTLU(HEDG. LEODHHAESTS BITLD
o (HhuTdGLd OBl Geurfd@ser GQUEBLLLTEILD
physcial workspace uleneor B(HSH 0
QamerEneudlcbency, logical workspace ulemeor
Q&mesrGL QFwebLITL Lg e SNB G
QamaTer WpLqujLd.

LLLH 2.16 ( Serial DCE and DTE)
2.3.8 Connections / Links ( @enesrLiL&err)

BT 2 (Heurd@ Bl CQeuryg@aamer logical
workspace @ 2 (HeuTdsd Geuessr(Hd. G eser(h
2 LIGIT GUUTTEIS 60 GIT B a6 &GLd Gumrg
@aeuriy  goul(BeTarang  GNILILSHSTS



@anewrLiLy 6T & (& &6l GOWSELTS
Swdng. @Qreaw(H o USThSEHS S
Qe 2 6TeTgl TaTUFMmET GHILSDHS
ugams  erdg GOWNE LvwaLHHDS.
Smemrbg  eTflyw  uFmF  eNeT&Gser
@reaw(h QeTlILEEhdG SHeUw QFTLIL
o aTeTgl ereTLGMeT GMsSng. Qe
2 LSTEIEISERSE QoLbu  Gameuwriy
glamgsslLl Heatareng  fealy  NeTsG
GM&GLO.
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©_LI&[J GUUT Ikl & 60) GIT
HweTUBHS FILD Ppemm.

Wl ETHS CUMSWLTET 2 LIGTET S
uvueru@ssy  CurdlGpmd  eTeTLIGEneT
device-type selection LGduled WPsedler Caiey
Qeuiw Geuaser(Hiw. Wererr CsiBOSMH S leTer
o LIS avuT & Sleb o aTer device-specific
uGHYNfNBE Caiboshsg QamaTeTeumLd.
workspace &) Fmeugl @ LGSow Hefls
Qeug prw Casib0shsgerer &Hmedlanw



e g CETETETETLD. FTETDTS, 1841 QUMD
router &3 CaIBEOFHESLD WD LILLD 2.17 6
) F BT UL (HeTer gl



» Cisco Packet Tracer - O

File Edit Options View Tools Extensions Help

H‘EIEI {‘ "1|_,ﬂ°/°;°|@;-‘;

Logical [Root] New Cluster  “love Objec! Set Tiled Backgr Viewport
- ‘
Vi

5 -
1341 E
Router(

( okl

Time: 00:21:19 | Power Cycle Devices Fast Forward Time Realtime

Galld> G D scmaron ]| LS
2T

-~
~

a L s = Toggle PDU List Window
| £ >

1541

UL 2.17 (router 1841)



u_gdledb 1841  router GagiEOzHESHL
ulLeer  cancel  @MSEE  Heoguled
Cararded(Hd. 1841 router LwWeTUHSSL
Gureudlebemey erermmeb cancel button L5g|
BerHiw Hefls QFuiw Geuesr(Hib.
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Module &6 ©)en 6T &@GLd
peOD.

Module &eeT @)enenTd@GL Pem.

B Carlshaew smelsE eFbu module
&er THLHLD. BéEG Camaeuwmer cuamauied
slot ~ seer  Qaewrgg wHOL  BES
Qaratereumd. Caib0shHd@w — HHedlanw
(device) Gmfled  uMTFSSTL  ETalGUT
QBEsECLT  igmer GumeTm  HjenLOLIL
Seangledr Camermid (LLLd 2.18). CHemeuwimeor



module elenerr @eneRTLILSDHEG (PET power
u'Lener off Qewdl Geuer(Hd. module
deverr Qenergd eiry power LILL eneT on
Qeudl Couestr(HiLb.



® Router2 = @

Physical ‘ Config | CL ‘

MODULES Physical Device View
o MG AT ‘ Zoom In ” Original Size H Zoom Out ‘
HWIC-4ESW
HWIC-AP-AG-B 2.5 - ! o :-
WIC-1AM [4
WIC-1ENET " |mm .
B3 module pargs0 uESDH power button (o7

Benavudlad 2 aiengy

WIC-Cover

< >
Customize Customize
Icon in Icon in
Physical View Logical View

The WIC-1ENET is a single-port 10 Mbps Ethernet interface card, for use
with 10BASE-T Ethernet LANs.




LLLD 2.18 ( module @Q@ET&GLD (Ppenm)
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@aerriiysaer ¢ HUbSFILD
oD

Qavemriysamer HUBSSILD @D

@reaw(h sEISEHS@ (device) Qe Gu
@amaiieou  ghuUBSSeuSHG device-type
selection LGHINE) 2 6TeT connection icon &
flaflg Qaudl Geuer(HLd. connection icon &
LA Q&FWIG ey 6 QaeTiLS DG
Caameuwrenr Qe cumsEser SHanruieh
GgmeirmiLd. @enewrLiL QUM GO



CairQabssaer mouse pointer GamHmLO
connection icon <y,& Ml (. LILLD 2.19 6
@rawh sHNsEnsEG QoG @eaneuriy
goupBSsL U (HeTer g STer9& &L
UL (heTer g.

® Cisco Packet Tracer -5

Fle Edit Options View Tools Extensons Help

B Ao 08

Move Objecl Set Tiled Background

Viewport

-

New Cluster

Logical [Raot]

W Awiliary . =
B Console S *®
[T] FestEthernetd/0 1841
Router3
[C] FastEthernetd/1 %
B3 Serialo/1/0
G Serialo/1/1 i
%
< > [
Time: 30:16:41 | Power Cycle Devices Fast Forward Time Realtime
e - B Fire  Last Sf
S e O > 7 = i)} |scenarion v
2l @l 4l =l 4
- - . - New Delete
= F s = < > | [oagle PDU List windor
Serial DCE i 2




UL 2.19
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erereor LMy &G md ?

o @5 LGHG Packet Tracer Fmie|eug)
eTlig eTarml LMy SCSmLb.

o QBLQauriadled LweTLHSSL LD
smedaer ubHml LTy SCamLd.
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eHLL command line interface
(CLI)

Command line interface epeuld router e[
configuration Q&uUw g, CLI wWe L
FOTEr mode S6T 2 _GITETE. |GG 6T 60T 6T
erarugeen edifleura umiliGumLD.
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Router Modes (emLL{j
Gur@Hsar)

eBLLfl6d  configuration  epeirm  pemuied
Q&uiweTd. Sjemeu user exec mode, priviledged
mode WMHMILD global mode &y, GLb.

3.1.1 user exec mode

Router operating system Ll <9, @0T&@|L 60T router>



eTeTml Slenguied GgmeirmiLd, QBs
HeneuuienerGu user mode eraTm)
SiempsHComd.  @udlmpg  login HDILD
logout Q&uwiw Lqud. login QFwieug M@ enable
eTarm sLLenem LweTU(hEmg. login Q&uiwLd
wenpllenes Frermma UmiLGUITLD.

Router>enable
Router#

Router# prompt Ggmeirmlyerer Sleny priviledged
mode ,@. @seen LHM Gereory affleurs
urgiGuimLd. user  mode WellfmH S
QeueflCumieugn@ disable erem SLLemer
LwerLh S .

Router#disable

Router>



@uGurg deny user mode MG GuB G L L G.
3.1.2 Priviledged Mode

Router login QFuigaLer Cararmid HleaneGu
priviledged mode %@Lﬁ), priviledged mode
WelRlmBg  router uHHw  NLFEISET
SIPBSIL pLaud.

FTeTom &, priviledged mode WeSIfHBES show ip
interface brief 6TaiTD SLLeMET eLPGULD EHLLIFl6H
o aerm interface QUWF WLHMILD DG Hemev
(status) QOB WPLquLd (LLLD 3.1). (F router
WelRmHE LHQDTE routerHEEET DjeveLG
Cam m sHNECsT QiU
ghuU®h &g interface LweTLI(HSMD .



P Routerd
Physical | Config | CLI

105 Command Line Interface

ONtinue with conflguration dialog? |yes/nol: no A
Bress RETURN to get started!

Routerrenable

Router
Routerfdisable
Router>
Routerrenable
Routerfshow ip interface briki
Interface IP-Address OK? Method Status Protocol
FastEthernet0/0 unassigned Y25 unset administratively down down
FastEthernet0/1 unassigned ¥ES unset administratively down down
Seriall/1/0 unassigned ¥EZ5 unset administratively down down
Serial0/1/1 unassigned ¥ES unset administratively down down
Vlanl unassigned YE5 unset administratively down down
Router v

Copy

Paste



UL 3.1

UL 3.1 6v FastEthernet HMILD Serial interface
H@EH& G ip-address QET(HSSLI LILedlcbenav.

uLw 3.2 e show ip route &LLe0eT
LweTL(h S GILd WP Sreoorl &L
U (heTeTgl. configuration ergeyw Q&L
LULTSITE SHeU6 6T gloyd Camarm adlebenav.

Routerwshow ip route
Codes: € - connected, 5 - static, I - IGRE, R - RIP, M - mobile, B - BEP
D - EIGRF, EX - EIGRP externzl, O - OSPF, IR - QSPF inter zres
N1 - OSPF NSSR externzl type 1, NZ - OSEF NSSA externzl type 2
Z1 - 0SPF external type 1, E2 - OBEF external type I, E - EGP
i - IS-I8, L1 - I5-I8 level-1, LZ - IS-IS level-Z, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - QDR
B - peripdic downloaded static routs

Gateway of last resort is not set

Aouters



UL 3.2

show running config (sh run)eredim &SLLemeT
epeud router fled udley Qeuwt vl (Herer
configuration LHM SNBSS WPLgwd (LLLD 3.3).

Routerrenzble
Bputergsh run
Building configurationm...

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

UL 3.3

router e  ereirQevreiTen

SL_ L6 H6IT



LweTu(hSserd  eTaTUGemer  blw ?”
GSOSO Lweru@Emg (LLw 3.4). “?” eden
BT @Q(eGD  Hoedgmode)  ehu
LHOILIEHLD.



Bouterg?

Exec commands:
<1-55>
auto
clear
clock
configure
connect
COpY
debug
delete
dir
diszble
disconnect
enable
erase
exit
logout
mkdir
more
no
ping
reload
--More--

Session number to resume

Exec level AButomation

Reset functions

Manage the system clock

Enter configuration mode

Cpen & terminal connection
Copy from one file to another
Debugging functions (see alsoc 'undebug')
Delete a file

List files on & filesystem
Turn off privileged commands
Disconnect an existing network connection
Turn on privileged commands
Erase & filesystem

Exit from the EXEC

Exit from the EXEC

Create new directory

Display the contents of a file
Disable debugging informations
Send echo messages

Halt and perform & cold restart

UL 3.4



LHA 3.1 : “?” @OSL Lgemenr user mode LOHDILD
priviledged mode 60 LIwWeTLI(HGS LITHEISET.

3.1.3 Global mode

Global mode epeuLd router interface &L LOHMD
SHAGGLD e router interface &GO
@earQerm@E  router BBGW — Qevevriiy
goubBSS Gaemeuwireor HHEU S NG
QerHSI  Wruyw. interface &@ address
QarHiug WO shut down GCFweg
Gurerp Qewersmer @BF BHaneouled
Qaudl piqud. priviledged mode WeSHHS!
global mode M@ LOTM configure terminal ereirm
SLLener LwerL(hEmg) (LLLb 3.5).



Routerrenzble

Routerfconfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Rcuter{ccn:’ig]ﬂ

UL 3.5

Configure terminal LweTURSH CFuw LHW
SHUMGET MG  HlevereussSled
(router ram) &0 G&FOESE LHW. global mode
WelpHEG priviledged mode M@ QFeusHS
exit SLLemeT LweTL(hEm g Qgleueny epeirmy
mode &eer upmM umTFSCamw. Qe
@euCeur( mode LGEILD configuration G&uIGIG
eTelueUT M) 6T 6T Ml LmyLiGLImLD.

slLaer Garhss Verery  dHanguied
goubw Qeudlamer Qamewr@® Fflwrer
SLLOETWT VG SHEUMTET SL L nETWT



rarugamenr Slanguier Qsfbg Q&maTeaTemLd.
FmeTMTS, UL 3.6 6 show ip ererm
slLaerenw  QarHggerCermd.  Fiflwmer
glLer  QarT(h&sTssITEd  incomplete
command gz SSH6UG Slenguiled

GamerMluyeTer .

Bouterfshow ip
& Incomplete command.

LLLD 3.6

oo  sowmsaildr  sliLmetld @
QU G emwl LweTU(HS STLOGH
Al g@UGUTD  Gurg "% Invalid Input
detected at ‘' market caret symbol’ eT6iTD F&H6U6
Seoglsr GCagmergd. UL 3.7 @ W



&LUIgS&TL LU (HeTer Qg ®
arfgag alpuerearsmed Wenp CFuis
GamerMluyeTer .

Routergshow seriall/1/0

% Invalid input detected zt '~' marker.

Routerfshow interface serizl(/1/0
Serial0/1/0 is sdministratively down, line protocol is down (disabled)
Hardware is HD&4570
MTU 1500 bytes, BW 1544 Ebit, DLY Z0000 usec,
Encapsulation HOLC, loopback not set, keepzlive set (10 sec)
Last input never, output never, output hang never

Last clearing of "show interfzce" counters never

Input queue: 0/75/0 (size/max/drops); Total output dropa: O
fueueing strategy: weighted fair

Cutput queue: 0/1000/%4/0 (size/max total/threshold/drops)

Conversations 0/0/25% (active/max active/max total)
Reserved Conversations 0/0 (allocated/mex ellocated)

UL 3.7



oo FowumSale  FULmeTOW  &H(HSS
Qerha@w CQurg erarer SLLameTemw
@BWTETOUF 6T  GPULUSHD  Slenguled
Henp Qauigl Gomeirmid. UL 3.8 show i
sLLemer  Qarhésl ul(etargl.  [BTWD
Qerhss  siLamer UTH  FHeumeL
Qa&rer(hetersmed % Ambiguous command:
“show 1" eretrm SHlevguied GCgmeirMlyerer g
Yetreor show ip? erarm Q&T(HGSTEL interface
ip ipv6 eTerm denyuileh GFmer mud.

Routerfshow i
% Ambiguous command: "show 1™
Routerfshow i?

interfaces il_r_} ipve

UL 3.8

epLLf Sjgdsy Carermd benp QFuid



updl urFsGamw. SIHSF epeTm mode
HEGIT Q& mesor(h configure Q&uiyLd
weanuiemer umFLGUITL.
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Router interface

Router ifléb interface configure (SLLEMLDGS60)
Qsuieugl wsdwwrer CFweT@GLD. router
MeSlEH & interface epeud FHeued LIfiomrHmLO
BeLQUOILD. interface 60 o aTem QBLGeuryd
GGDU.II;i’ (ip address), serial port, ethernet media
type  Gumerpeupenm  configure  QFuiw
Geuesor(hid. LILLD 3.9 6 serial port, ethernet port
HMILD auxilary port STesTO&sL LIL (HET6T .



sty Cru’) (EEESE)

-_ Lk EETTER -
:
-mmmwlmmmuwm aT=»

UL 3.9

router fleb o @Tem serial interface LOMHMILD
ethernet interface configure Q&uiyLd
wenpllenes urfliGumLd.

UL 3.10 o emerg Gumerm 6@ network
Sjmwlidamer o HaursGw  Wanulaer
urFliGumwd. @rer() Generic  6uend router
Wemesr workspace & @eusg Qamerer



Gauaor(d . icon & (STeTmTEGeu connection
amsaw GCziblshsew) dHefls CFug
@ressr(H router (&G Qe Cw @enesorLienL
ghupBsSH QsmeTEphISar.

Ee——0
Router-PT Router-PT
Routeri Router2

UL 3.10

Router eny double dlefls QFwigmey LW 3.11
Gurermy Camermid, odled CL UGHuied
configuration &L_L_606T &0 6T Qar(H&s



Geuesor(HlLbd.
® Router0 - omem

Physical | Confia | CLt

10S Command Line Interface

UL 3.11

user mode &Sl@EB& priveledged mode HG LOTM
enable sl L awerm Q&T(Hés Ceussor(HlLd.

Router>enable

Router#



Interface  UHPL  SHEULSHEET

SNBS!

Q@&matTar show ip interface brief eTeirm HL L enerT

Qar(Has Geuestr(HlLd.
Router>enable

Router#show ip interface brief

Interface IP-Address OK? Method

Protocol

FastEthernet0/0 unassigned YES

administratively down down

FastEthernetl1/0 unassigned YES

administratively down down

Serial2/0 unassigned YES

administratively down down

Status

unset

unset

unset



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 wWenLw @Quuwi Serial2/0 WHMILD
Serial3/0 eT@TLIGT@GLD. priveledged mode ed(Hb Gl
global mode M@ LOTM configure terminal ereirm
FLLan6T Q& (H&ECeuer(Hib.

Router#configure terminal

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

Router(config)#



Serial2/0 interface &dlemen configure Q&FWICUSHS
interface Serial2/0 GG SLL 6T
vweruBEm gl Ip address Wemerr Q&THGSIL ip
address 10.0.0.1 255.255.255.0 eTeoT Ml
QarHsH Geuastr(HlLd.

Router (config) #interface Serial2/0

Router (config-if) #ip address 10.0.0.1
255.255.255.0

Router (config-if) #

Q&r(HS3 ip address Serial2/0 interface D@ ip
address 2 GTETHT eGreiTLISEMET UTFLILSHES
user mode M@ Q&M show ip interface brief
erarm SLLmem QaT(Héds GCeuasr(Hbd. LILLd
312 @ goeued Uuflorpmwd Qe
ereorLIGemenr  Administratively Down  6T&sTm



FHAI ePD SMBF QSTETETETLD. PGS
router [flemer configure Qauigg Gumerm
@resrLmeugl router @I configure QFWISL
Geuesor(HlLbd.

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 OK? Method Status Protocol
FastEthernet(/0 unassigned YES unset administratively down down
FastEthernetl/0 unassigned YES unset administratively down down

m YES menual {zdministratively down doyg
Seriald/0 unassigned YES unset administratively down down
FastEthernetd/0 unassigned YES unset zdministratively down down
FastEthernets/( unassigned Y28 unset administratively down down

UL 3.12
SlgliemL.  network el erLlilllg

o (FUT&HGUG ereirLUGHemest LILLDO 3.13 6
srerlias LIL (HeTer gl



Servgr-PT
Serjer0

I

PC-PT
PCO

Hub-PT BT
Hub0 PC1
L 3.13

greu Server0 @M@ ip configuration QEuwidl
Server Wemer Double Click QEWigl SiFgeT

Desktop

Wenerr  Czipdsbss ip



configuration icon eneur dlefls Qauiw Geueser(HLd
(ULLD 3.14). Server (H&@ Static ip address &,&
10.0.0.1 HMO  Subnet Mask  255.0.0.0
Qar(HésL LU (heTer . @eneriiy
FastEthernet eped QaT(H&aL LIL(HeTeTSTed
interface — FastEthernet0 eTaT Q&T(HSSL
U (heTerg.



® Server0

Physical | Config | Desktop | Software/Services |

IP Configuration

Interface

IP Configuration

O DHep @® static
1P Address [10.0.0.1
Subnet Mask [255.0.0.0

Default Gateway ‘

DNS Server ‘

1Pv6 Configuration

O pHCP () Auto Config ® Static

1Pv6 Address |

Link Local Address |FEED::ZDZ:IYFF:FEZE:ETSE

IPv6 Gateway |

IPV6 DNS Server |

L 3.14

SIHSg network & o 6Tem SWOLWLLEF pcd
configure Q&uWieugy eriilg ererm LUTFLGUITLD.



PcO0 edH@ ip address — 10.0.0.2, subnet mask —
255.0.00 wHOWO CQFFeuELeT  QFTLIFL
goubBSs Fieur ip — 10.0.0.1 Wener Default
Gateway ererudled Qar(HsH  Couessr(Hid
(LLLH 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

IPv6 Configuration

(O DHCP (O Auto Config ® Static

IPv6 Address /
Link Local Address | FESD::20A:41FF:FEC1:7D7E

IPvE Gateway

IPvH DNS Server



ULLb 3.15

Pcl edH@ ip address — 10.0.0.3, subnet mask —
255.0.0.0 wHM CFFeumLeT QLY
goubBSs Fieur ip — 10.0.0.1 Wener Default
Gateway ererLdled Qar(HsH  Couessr(Hid
(LLLd 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 DHCP (U Auto Config ® Static

IPv6 Address /
Link Local Address |FES0::201:42FF:FE41:4792

IPv6 Gateway

IPv6 DNS Server



UL 3.16

pc BEHGG QoLBu Qmewriy o eTeTHT
Ta@UG®meT  S@uLMlw  ping  SLLEET
vweru(BEM &l pc g double click G&uig) Desktop
-> command prompt eTeirLGener CHiHE0%5HES
Gouerr(HLd. ping 10.0.0.3 SLLEMET EPGILD pcO
Aaflphgl pcl DG a6 LfTHEDS
Taugmer  SNbg QaTeTaTETLD (LD
3.17).



PC>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~=123
Beply from 10.0.0.3: bytes=3Z time=0ms TIL~=123
Reply from 10.0.0.3: bytes=3Z time=0ms TTL~123
Beply from 10.0.0.3: bytes=3Z time=0ms TTL=1Z8

Ping statistiecs for 10.0.0.3:

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

Minimum = Oms, Maximum = lms, Averzge = Oms

UL 3.17

ping 10.0.0.1 sl Lemer epeud pcl al6ll®nH g
pcd MG Sseued UfrmEng ereTLg e
SN QaraTereumd (LLLH 3.18).



BCrping 10.0.0.1

Pinging 10.0.0.1 with 32 bytes of data:

Reply from 10.0.0.1: bytes=32
Reply from 10.0.0.1: bytes=32
Beply from 10.0.0.1: bytes=32
Beply from 10.0.0.1: bytes=32

Ping statistiecs for 10.0.0.1:

time=1lms TTL=128
time=0ms TTL=128
time=4254567255ms TIL=128
time=lms TTL=128

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:
Minimum = Oms, Maximum = 4234367255ma, Average = Oms

UL 3.18
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erereor LMy &G md ?

e @8 LG router GenewTLIL|SEET
upo LTy $GSmLb.

* router &@H&G ip address Q&THILILIG
GTGIGUT M) 6TeT Ml LM &CHmLd.

e router HEH&EG Qe Cw @eneorLiL
2 GTETHT GTETLSEME HevorL Ml ping
SLLEGET LIWGTL(HSSEITLD 6T6iTm)
Ly $Gamib.



26
IP ROUTING (g9 Qiyeriqmi)

Qemigm eTatTLGl @@ QBLQeuri&dled o arer
GLiLr ursQalsmer @M SHH epeuLd
wHPTEH CQELCeurfsdled o 6rer &HHelsE
Qarer®h Caruug Qrengm oy @L. QhiG
smel  ererm  GOUALLLpeug  emLLI
ETRG T

@@® router QBLCeurjsdlellpha GurLm



uT&QsL gemer WHEADTEH QBLCQeurFsdnE
qTHda QFder Hev cuanypamEeT 2 6uor(hH.
Siemay,
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Router

4.1.1. GuiLr urs@slser GFmLOL gHler
waeuifl (IP Address).

4.1.2. S|HE 2 amer router fler QBLCQeuryd
duprisener Qsfibg meusg QETaTEHIH0

(Neighbour Route from Remote Network).

4.13. THOSHS S sLmiIsefleh
ursQs (HEeT QFeeueurd ereTLgl (Possible
Routes). &Tarmm&, BMW @ QL SHHHS



wHprE QLsdng CurdarGord erermy
maugg OaratCourd sl THOsHS
aplssLmsafler eped CQFceverd 6D
Wwiyey QFUGeumd VAT DS STaT
@i possible routes eraTHEMMLO.

4.1.4. Best Route - eplLi GLLLm
ur&Qalsamer  Qarean®h Cgded Gurg
wadled CrEULsdear  waeufl e
S|HSTELWETET eHLLFT SHeU SiMluLd.
et erp@3Hs el sLms6ND GaeemLd
arm (pigey Qeuugsd. Gery @bs el
sLEGaND Sphs bl SLEISEET (Plge)
QauiLd.

4.1.5. Qemgmi GL96T (Routing Table)

ULy fpps uresow  CsibsOSal
Gereory bgs urengWler  euprisamer



sl  meugg Qamarepw. @gGeu
Qrremigm GLL96T eTaTLST@GLD.
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Qperigm LCrTrCLrG&med
(Routing Protocol)

QBLQeuryd eraTLgl qeTmis@L CuhuL
SeutTleT G emaT, CalearsarT, QarLr@mBL
Gureirm &IT ST BISEET Qanewr g g
LweTUhSgIUCs LGw. Qeieurm  SAlw
Seuenisaflcd LweTLh S gleurygar. Guiflw
Ppeamkseais Someaouiw, LDV
SVIUSD  WLHMILD  FET  HICUESLD



ety ueeurn &S IqulHESLD.
@uepern Hamer  SiQIeUESENG  eLPETH
QOpBLQeurjs Qewau(Bdmg. Q@BS eperm
OpLQeaurfs@gsameryd  GabeaT  epeuld
@aewriiLg  Wuwurs GQFwem@. L
@Lusafled NfbgeTer QBLQ6uT)&GaamerT
router WHOID internet G TIHGOBHIL LIBISET
vwetu(hSlermer.  @eardléEg  Cuorul
QL Qeur &@&eamer @ameriLSDHES
Qe L Caeneuli(HEm g.

QerL&elr RATNES Gumrimi L
QL Qeur &lener QaeriILGHESLD,
QarLiy ghu(hSSusHESLD LWETUL &dolqW
sH o @L. Qremiqr Q&uweh (Routing Process)
eped router SEHGG Qe Gu  GLiLm
UTSQEL 6T QEFId.
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Qperigm Ggwed (Routing
Process)

Routing Process ereitgl QpuerLjaer GLiLm
UTSQELGemer  router &HEHhSG Qe Cu
S QEwemr@d.  Routing  process
@rewr( cumswrs WAssiLbHEDE Semeu
1. Static Routing 2. Dynamic routing

RO} BErHId o aier GUTE BrssAHG



sapé@ Uweufr el Csl() Qacvdlpmry,
SUHEG SHeUL e QETHSS eudlew
saly Gaup eufl CQsflurg. oGs Gumerm)
QrerlLfled @m  OpLQeurysdleimbgl
@earQermE OBLCeuri&sg CuLirm ursCsL
Q&egd LIrengemw (Routing Path) BIFBSIoms
Qar(hssmed gl Static Routing y,@Lb. Static
routing & Bifeurdliug administrator  flebr
QFwem@Ld.

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

Dynamic Routing

BET Sl LTengeni 61 (hé@E LSweu el
Caibos(h&amoe Lrsavduie CFdlmmy
GTGTMTGL LW T LD Q&b FTEEL
Sl IgFESTILD  LIHH LT



Caibdsbssl SLOBF SIS &
Qgcveury. @semer  Gumerm  network
emuileh router gGpHlenedg o GLLLT
LTSS Eemer SigIILLd (penmenw dynamic
routing 6Tl SIMP&SSL LIHED G|

Link State Protocol

Link State Protocol ereTLg —@FeTLf&eT
GLLLmsmer S Gurg W Adw
urengaw CsibCsr0shsEw Qbg uams
L@rrGLrareled  geaiQeurm  QerlL (o
gafNggeafl routing table enev [Hlfeurdld@Ld.
Routing  table  &emem  QreTlLisEhé@
S@iwd. @semer  CGumetmy  erebeum
Qe Lifa@EhLd routing table emev Hlifcudls gl
QamerEpd. @weamenw network topology



rerm  SempsEGomd.  Link  Protocol  H&
&meirm OSPF &), GLbd.

Distance Vector Protocol

QrerLiger GLLLT UTEQSL Sm6T SigILIL|LD
Qurpg fobs PISLL WHDLD Sasaw
Crradl GLLLrgemer uflorpmw CEFuwiuwd.
@55 GLiLm urdlslser geaiCeurm
QrerLijsemer sLbg CFoOQID FTT S
"hop count” ereirm GOLIAHCeurd. @iy evr(h
router B@EH&HG Qe Gw 2 a6 GBS hop
count gnygdlenen router AMHF QUHSILLOTS
(Best route) CaFHOSHEGW. Gerafld o e
routing table SaeuEamer LILILGCW Fer
SHSTU6) 2 6TeT router &@& SIGILILILD.
©81Geu Distance Vector Routing Protocol 8, @Lbd.
@@ Distance eTaTLg SpHF UTEOSULD,
Vector  eTerLgl — Qgmemeuelded 2 amer



QpBLQeurjsg Hagow GhHédmg. Distance
Vector Protocol @ &merm RIP, IGRP, EIGRP
WG

Static Routing &TeoTm)

QeuaiGeum  router SEHsG Qe Cu
Qaerdst  ULeTer  SLOLILL LT ST
@eeuwrds static routing  LIWeETLI(HSSGUMLD.
UL 4.1 ¢ 2 aterg Gumerm jemwgHHLd
wenpllenes urieaeuulHGeurLd



10.0.0.1 gouder-pT Routdpr300-0
Rr.]JterD Routgl
I \\
i,
p 10002 v 30.0.0.2
-—.ﬂ:l‘
PC-PT PC-PT
PCO PCL
Lw 4.1

Waedleéb router0 G FastEthernet0/0 & &meom
configuration SLL 6T SH6IT QarH&s
Gouesor(hd (LILLD 4.2). FastEthernet0/0 & &meur
ip address — 10.0.0.1, Subnet Mask — 255.0.0.0
erarm Qar(Hes Ceusstr(Hibd.



Fouterrenzble

Routerfconfigure terminal

Enter configuration commznds, one per line. End with CNIL/Z.
RBouter (config)#interface FastEthernet0/0

Router (config-if) §ip address 10.0.0.1 z35.0.0.0

Router (config-if) §no shutdown

UL 4.2

router 0 e46b Serial2/0 69 ip address — 20.0.0.1
, Subnet Mask — 255.0.0.0 Q&r(hHg L Geuaser(Hid
(LLLD 4.3).

Router (config) #interface SerialzZ/0

Router (config-if) #ip address 2Z0.0.0.1 255.0.0.0
Bouter (config-if) fno shutdown

UL 4.3



router 1 uqeb FastEthernet M&meur ip address —
30.0.0.1, Subnet Mask - 255.0.0.0 ererm
Q&r(Hes Geussr(HLd. Serial2/0 el ip address
- 20.0.0.2, Subnet Mask — 255.0.0.0 Q&r(HGSIL
Gouestr(Hd (LILLD 4.4).



Router>

Routerrenzble

Routerfconfigure terminal

Enter configquration commands, ome per line. End with CNIL/Z.
Router (config) finterface FastZthernet0/0

Router (config-if) #ip address 30.0.0.1 255.0.0.0

Router (config-if)#no shutdown

Router (config-if) §
SLINE-5-CHANGED: Interface FastZthernet0/0, changed state to up

SLINEEROTO-5-UPDOWN: Line protocol on Interface FastEthernet0/0, changed state ¢
o up

Router (config-if) fexit

Router (config) finterface Seriali/0

Router (config-if) #ip address 20.0.0.2 255.0.0.0

Router (config-if)éno shutdown

Router (config-ifj$

$LINK-5-CHANGED: Interface SerialZ/0, changed state to up

SLINEERCOTO-5-UPDOWN: Line protocol on Interface Seriali/0, changed state to up

UL 4.4



PcO oD@ ip address OO gateway
QarHLLSHS GUI Slenrenw
vwerU(BSSeumd. PCO icon & LueTm &lefld
Q&uig Desktop -> Ip Configuration ereirm
Seogller saauc QETHES Couesr(Hid (LILLd
4.5).



L3 PCO -
IP Configuratio

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

) DHCP Auto Config
IPv6 Address / |}
Link Local Address FEB0::201:96FF:FE09:AB41

IPv6 Gateway

IPv6 DNS Server

ULLd 4.5

. PCl icon & Lyem dleflé Q&uig Desktop -> Ip



Configuration  eraim  Sleoguied  Fseued
Qar(h&s Ceuestr(Hd (LLLD 4.6).

IP Configuration

IP Configuration

() DHCP ) Static

1P Address 30.0.0.2
Subnet Mask 255.0.0.0
Default Gateway 30.0.0.1|
DNS Server

IPv6 Configuration

() DHCP (O Auto Config ® Static

IPv6 Address i
Link Local Address FEB0::201:C9FF:FED5:5871

IPVE Gateway

IPv6 DNS Server



LLLD 4.6

PcO lemerr router 0 Geur()
@amenr g gleTCermd, iFetr ipaddress 10.0.0.2
pGW. Pcl  ofemer router 1 Geur(p
@amer g gleTCermd, iGetr ipaddress 30.0.0.2
SGD. PcO wHOId pcl GeueiGoum ipaddress
range (range is different) uSlemeur 2 L WSTSH
@®ESHmg. router 0 eleb ip range 30.0.0.0
Wemerr Qaflwt LbHSSCeuesr(HID. router alleb
ip range 10.0.0.0 udeneor Qs fwL
U S3Ceuestr (Hibd. Ip range Weneor
Qsfluiuphgsmwed pcd eléd ping SLLemer
Qarhssmed erarar Bl CuUmEng erermy
uriiGumw. PO eflemerr Luer dlefld Qauig)
Desktop -> Command Prompt wWlenesr dlefls
Qv GCeuesor(Hd. Netreury ping SLLemerT
Qar(h&s Ceuestr(Hd (LLLD 4.7).



unreachable.
ble.

ble.

nable.

=0, Lost = 4 (100% loss),

UL 4.7

PcO edellpB gl pcl Wemer QLY Q&merer

wirweldme eaTugmer LLW 4.7 6
srerlasU Ll (HeTer gl

router 0 &6 ip route Wemar 30.0.0.0 G



20.0.0.2 auflurs eroUbBSSL Ceusssr(HiLd (LIL LD
4.8).(static route)

Routerrenzble

Routergconfig

Configuring from terminal, memory, or network [terminzl]? term
Enter configuration commands, one per line. End with CNTIL/Z.
Router (config)#ip route 30.0.0.0 255.0.0.0 20.0.0.2

UL 4.8

router 1 6 ip route Wemesr 10.0.0.0 &9 20.0.0.1
auplwurs HUbHSI Couetor(Hid (LILLd 4.9).

Routerfenable

Routergconfig term

Enter configuration commands, one per line. End with CNIL/Z.
Rcuter{ccn:'ig!#lip route 10.0.0.0 255.0.0.0 20.0.0.1



UL 4.9

ip route Q&THSS et ping SLLemeTeOW pco
e QarhHsmed LLwb 4.10 6 Gumermy
Carermd. @ger eped  @reawTighHELd
Qeavewrii FHLH S L (Herrer g
arugmer  Plweord (UL 4.10). pcl
algid pcd g Qavewriy o 6TeaTg
TETLSEETWLD ping HLLEMET EPGILD MBS
Qamerereumd (LLLH 4.11).



with !

Z: byt
: byt

byt

UL 4.10



imate round trip times in milli-

Minimum = 1ms, Maximum = 4ms, Avera

UL 4.11

@bg FTerleh static routing QFWieugl eriilg
erarm LTFSGETL. D(HSF LLGHed dynamic
routing LD LIMFLIGLITLD.
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erereor LMy &G md ?

e router &EH&EG @enL G static @enesorLiLy
FHUBS I penpullene LMy SESHmLd.

o static @eeuriiy Qeemosd /e @G
Gur g ping s Lanerler Qeuaflu§(h
LHDILD Qe @HEGL CGumgl
@enewTliL eTaleuTm QHSGSLD 6TeTml
uri &Gamib.
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i1 (RIP) - Routing Information
Protocol

RIP ererLig) DV (Distance Vector) protocol (&,@L.
RIP LQrrGLramed @eubeur(m 30
ABTgsEHdG SETEUMLL  (LPLYEHLOWIT 60T
routing table edlemeur router flev
@anenrdslLl (heTer Active Interface g9
QareawCL  @ms@w. RIP  LAFTGLTETe
sargl QpBLGeuryd LTegew hop count



Sl wrd Qamer(H Plgey QFuid.
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Hop Count

CLLLrm ursQaL (Ha&eT 6T dGenar router flener
sLbg QsdpCsr obs Srsdmen hop
count GTeirm SiMP&EL LQEDF. FTeTpTs,
UL 5.1 60 Bmen@ router &eT @(BLILISTS
SLLLUUL (HeTeT gl router 1 60 @GBSI router 4
D@ GLLLT urdlslsmer Si@iSGomd
Tarm weausg QsmerCeurwd. @mig Gl
uTEQsL SaT @rer(h QrerlLisamer SLbF
@sceugmed hop count 2 g GW. RIP
LGrmrGLramed hop count 15 eueny WL (HGW



S HfEGW. hop count 16 & QEHBSTED
unreachable Hleneuwm@Ld. hop count 16 6TeTMTEL
QBLQeurfs status down o @Ld. RIP protocol
Aflw QpLQauridlpe SHArbssts SHSL
uBEm g



UL 5.1
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Administrative Distance

@@ router flHHG WLHADTE routerHéHG
routing &8 6Ue0l6tT IBLOLIG & & 60T emLo Sl 6br
Sjerei(h Administrative Distance (AD) &, @&Lb.
@seir I 0 - 255 auany BHESLD.



—_—

o
Router-
Routerz
-
- >
Raouter-
Router-PT
Routerl Routerd
'y
Router-PT
Router3
L 5.2

UL 5.2 6 routerl, router2, router3 LOMHMILD
router4 S Flweneu QpBLQeury &dleb
@oarsst  Ul(eTergl. routerl &fiBg
routerd MG CLLLTESMET S@ILILUSTS



meuggld QamearGeumd. routerl eNiflb g routerd
D@ router2 eUPWTSOD WOOHMID router3
aPlursed GFde Qued.  GQrewr(
aplwurs  Qedeud  Gumrg  Bandwidth
Consumption  SFSOTS  QUTUILIL|ETET F.
Bandwidth eretrgl CLLLmTeneu SLGGIDO
Gaugd oy GW. &TETMTS rip  protocol
LwetL(hSgid Gumrg routerl &0lifllbgl routerd
H© @&F6ev hop count 1 .8 2 6TeT Gl BLO&S
router 3 WS FHaILSET G&FE router2
@ieLw AD wdllulamer 255 erer LTHMHIL
Gauaor(hd. Ly 5.3 60 GeueiGeumy protocol
SEH&ESTEr AD QET(H&ESL LI (HeT6rT .



Routing Protocol Administrative Distance

Directly connected 0
Static route 1
Internal EIGRP a0
OSPF 110
RIP 120
External EIGRP 170
Unknown 255

UL 5.3
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RIP Timers

rip protocol LWeTUHSSL LHD QuTg), routing
GLafleb wrHmhIGET BeL QupLd GBI rip
timers &  SglueLwrs  Qamesr()
BOLOUMEDG. Sjemeu BTETEG GUMSWITS
Wfsas0 ubhEDg.

Route update timer
Route invalid timer
Hold down timer
Route flush timer



5.3.1 Route update timer

R0 QB Qeury &dled rip protocol
LweTL(h S S/ B S0 @euCeur(m 30
AT BEHSG Smeardg Neighbour router
HSGSLD DI ®eUSGLD.

5.3.2 Route invalid timer

Rip timer fletr invalid timer W&y 180 elBmLg
SGLD. FTETMIS, rip protocol @B Geury&e&led
rl, r2, r3 OO rd4 TeTD [BTETG router
o GTeTETE meudgd CsmeTCeurwd. G
sryenrdlermed r2 WL(H down status uled
o aTeTETE meusgs QamerGeurd.  rip
protocol  @elQeaur@ 30 NS EHSS
SeTEIemL W routing update Wemes MM router
SEHSGLD S@ILILD. DQIUTD  EILILLD
Gurgl r2 router feBBES updates 6T Floywd



BOLQUDeeme eTTOTE MG WLHM
router  &EH&HG 180  &lBMg  Gueny
QurmIsSEHEI, r2 routing entry & invalid ereur
Srwrais g QB Qeury&dled o afTem
ST S G| router HEH&HGLD r2 uLfl invalid route

erar Qaflwls L{HS SiLd.

5.3.3 Hold down timer

Routing entry invalid erermy SFworei&s
UL eer ereucuarey Gorw r2 efer Henev
965 Homeoulsdr QE&EGL ereumg hold
down timer ewped rip protocol MBS
Q& merEmLd.

5.3.4 Route flush timer

@ router 240 elermgsEnd@ 66 invalid
Beaneuuled @EHST6L routing CL9efleb QBB G



PREWTE SH6UMeV SIPSF G(HILd.
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RIP version 1 pHmid RIP
version 2 (RIP v1 & RIP v2).

RIP UQ@QprGLrarellenesr version 1 HOILD
version 2 erar @rewr(h udiyserrs
Lwetu(hS&SHCEoTwd. V1 6 subnet  mask
&& 6L em Gor LHM router SEHSS
Qsfledgamrgl. V2 60 subnet mask aeuadlenaur
OO router SEHGG Csflels@w. V1
authentication LWeTLUHSS WLWTF. V2 &
authentication LWETLU(HSS (PLgULd.
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RIP LGrmrGLr&mey
configuration

UL 54 6 eoeaterg Gumerm network
Sjewli9H@ RIP protocol configure C&FuWieug)
erlig eresrm) LUmFLiGuimL.



10.0.0.1 200,02 40-0-0.1 40.0.0.2

e

Routprpr20 001 oo gt

r|1 Fao001 ge0.0.0.1

I in.0.0.z2 I5g 002

1 T 1 PR LN
D 10.0.0.2 [:,I ,I,
PC-pT PC-PT PC-PT
PCO PC1 FC2

LD 5.4

waedlé router rl  configure  Q&uwLd
weonuiener LmFLGUTLD. rl 60 enable ereTm
sLLaeaTeow QEThsg Hermery router 6
crarlereireor interface 2 6TeTgl eETETLMS
&mesor show ip interface brief ereirm SLLemer



Qar(hés Geuessr(Hd (LILLD 5.5). router LHOILD
pc configure QFUIWTLOE @HSEDSG eTeTLIMS
@z epeuld Hiblw (PlgulLd.

rlienzble

rlishow ip interface brief

Interface IP-Address OK? Method Status Protocal
FastEchernet0/0 unzassigned YES unset administratively down down
FastEthernetl/0 unassigned YES unset administratively down down
Seriali/0 unzssigned YES unset administratively down down
Serial3d/0 unassigned YES unset administratively down down
FastEchernetd/0 unzssigned YES unset administratively down down
Faslﬁrhemerafﬂ unzassigned YES unset administratively down down

LLLD 5.5



S|(hS&l global mode MG QFevev Geuassr(HLd,
@& mode @ serial LOHMILD FastEthernet uleneor
configure Q&uw Geuer(d. @i Serial2/0
Caib0sh&éas interface  Serial2/0 ety
Qar(Has Geuatr(Hiw. Clock rate QE&THSIH
clock rate 64000 eTeirm &L Lewem QaT(HSS
Geuesr(pd. Ip address Qar(HGHL ip address
20.0.0.1 255.0.0.0 eTaim &L Lenem GaT(H&S
Geuesor(hd. etteory no shutdown Qar(H&S
Geuestr (HiLbd. FastEthernet0/0 Wemeor
Caib08Hh&a interface FastEthernet0/0 eTadTmy
Qar(Hes Ceauasr(Hiw. Ip address QaT(HSSL ip
address 10.0.0.1 255.0.0.0 ereiTm &LLemerT
Qar(h&éas Geussor(Hw. Nesrery no shutdown
Qar(h&s Ceuestr(HId (LLLD 5.6).



rl{config)finterface Serialz/0

rl (config-if)fclock rate 4000

rl {config-if)#ip address Z0.0.0.1 255.0.0.0
rl {config-if)#noc shutdown

rl{config-if)§

rl {config-if) fexit

rl (config) #interface FastEthernetd/0
rliconfig-ifig#ip address 10.0.0.1 255.0.0.0
rl {config-if)#noc shutdown

LLLD 5.6

router fled  @eeardsLLIL (HeTeT interface
BQueLirsGeu disable 3,8 QMHEGLD, SiGemer
enable Qaweugm@ no shutdown &LLemer
QarH&HComDd. @bg SLLener Ethernet
wHmILd Serial interface M@ QUTEBGID. serial
Ca9afleh g Wemenr DCE <&@ d HEAMT(H
penast DTE 1,5 QHEGSLD.

DCE erliCumrgi@ communication end &



BHEGLD. Db POardE clock rate QET(H&S
Gouetor(d. DTE (pemerr Terminal end &
BEsEW, @B WPaeard@ clock rate QaT(H&ES
Geuevtriqwdlecbenev.

router r1 60 do show controllers Serial2/0 eresTm)
Q&r(HGsmed interface pemeor DCE W {6V G|
DTE W eTadTml SIMb g @&maTemeumLd. R1 router
wenesr DCE wm@d, germed clock rate
Q&r(HGgeTCarmLd (LILLD 5.7).



rl(config) #do show control SerialZ/0
Interface Serizli/0
Hardware is Power(UICC MPCE®0
DCE V.35, clock rate 24000
idb at 0x81081AC4, driver data structure at 0x81084AC0
SCC Registers:
Genersl [GSMR]=0xZ:0x00000000, Protocol-specific [PSMR]=0x8
Events [SCCE]=0x0000, Mask [5CCM]=0x0000, Status [BCCS]=0x00
Transmit on Demand [TODR]=0x0, Data Sync [DSRI=0x7ETE
Interrupt Registers:
Config [CICR]=0x003¢7F80, Pending [CIER]=0x0000C000
Mask  [CIMR]=0x00200000, In-srv [CISR]=0x00000000
Command register [CR]=0x580
Port & [PADIR]=0x1030, [PAPAR]=0xFFFF
[PRODR)=0x0010, [PADRT]=0xCEEF
Port B [PBDIR]=0x03COF, [EBRAR]=0x0800E
[PBODR]=0x00000, [BBDAT]=0x3FFFD
Bort C [BCDIR]=0x00C, [BCERR]=0xZ00
[PCS0]=0xC20, [PCDAT]=0xDFZ, [PCINT]=0x00F
Receive Ring
rmd (§8012830) - status 3000 length €0C address 3BEDACY
rmd (68012838) : status BO0O0 length &0C address ZBcD444
Transmit Rling

UL 5.7



r2 router U960 do show controllers Serial2/0 eTeoT Ml

Qarhssmed g DTE pever erer HOBHSI
Qamerereumd (LLLH 5.8).

rZ(config) §do show control Serial2/0

Interface SerialZ/0

Hardware is Power(QUICC MECEE0

DTE V.35 T¥ and BX clocks detected

idb at 0x81081AC4, driver data structure at 0xB1084ACO

5CC Registers:
Zanaral [ZEMDI=Nv? -NwANAAANAAN  Dratncnl—cnari Fia TDEMDI=Nvd

UL 5.8

Router r2 @b serial HMID Ethernet interface
Wemesr configure QFuw Ceusr(Hid. @G
Serial2/0  GgiBOg[H&E interface  Serial2/0
erarm  QarhHss Geuewr(Hd. Ip  address
Q&r(HGHL ip address 20.0.0.2 255.0.0.0 &M



sLLameT QarhHss Geueor(Hw. Merery no
shutdown Qam(héa Geuestr(HLd. FastEthernet0/0
Wemer CaiB0sH&S interface FastEthernet0/0
ety Qarhés Ceuewr(hHid. Ip  address
Qar(HSHL ip address 30.0.0.1 255.0.0.0 eT&iTM
sLLameT QarhHss Geueor(Hw. Merery no
shutdown Q&r(H&a Ceuestr(HLd (LLLD 5.9).

ri(config)finterface SerialZ/0

ri(config-if)#ip address 20.0.0.2 255.0.0.0
ri(config-if)dno shutdown

ri(config-ifjt

$LINE-5-CHANGED: Interfzce Serizll/0, changed state to up

ri(config-if)fexit

ri(config) $interface FastEthernet0/0

ri(config-ifjt

$LINEPROTO-5-UEDOWN: Line protocol on Interface SerizlZ/0, changed state to up
ip address 30.0.0.1 255.0.0.0

r(config-if)fne shutdown

LLLD 5.9



Serial3/0 & E0F(H&S interface Serial3/0 eTeTm
slLaer GQarhHss Geuawr(hw. Clock rate
Qar(HSHL clock rate 64000 6TelTm SHL LM
QarHsd Couessr(Hb. Ip address QE&THSI
ip address 40.0.0.1 255.0.0.0 eTeM &SLL OGT
Qar(h&éas Geussor(Hw. Nesrery no shutdown
Qar(h&a Ceuestr(HId (LILLD 5.10).

H

H
k3 B3 KD R

{config)#interface Serial3/s0
{config-ififip address 40.0.0.1 255.0.0.0
{config-if)fclock rate ©4000
{config-if)#no shutdown

H H

ULLD 5.10

S(hsg router r3 Wemer configure Q&I
Wpemuilener urfGuimLd. Serial2/0
Caib0s(H&és interface  Serial2/0 &M
slLmer Qar(hés Geuewr(Hd. Ip address
Q&r(HGHL ip address 40.0.0.2 255.0.0.0 &M



sLLameT QarhHss Geueor(Hw. Merery no
shutdown Qam(héa Geuestr(HLd. FastEthernet0/0
Wemer CaiB0sH&S interface FastEthernet0/0
ety Qarhés Ceuewr(hHid. Ip  address
Qar(HSHL ip address 50.0.0.1 255.0.0.0 &M
sLLameT QarhHss Geueor(Hw. Merery no
shutdown Q&r(H&a Ceuestr(HLd (LLLH 5.11).



r3renzble
rigconfiqure terminal
Enter configuration commands, ome per line. End with CNIL/Z.
rilconfig) tinterface Seriali/0
f)#ip eddress 40.0.0.% 255.0.0.0

r3|config-if)§

$LINEPROTO-5-UPDCHN: Line protocol on Interface SerialZ/0, changed state to up
ip address 50.0.0.1 255.0.0.0

rilconfig-if) fne shutdown

UL 5.11

PcO, pcl Hmid pc2 uler ip address &3 configure
Q&uwiw pc icon g LyeT Sleafld QaFuig Desktop ->
IP Configuration eretrm dleoreow CaiBOsHEGS
Geuesr(pd. PcO eff@ ip address 10.0.0.2 —
Gateway 10.0.0.1, pc2 @4 ip address 30.0.0.2 —



Gateway 30.0.0.1, pc2 e ip address 50.0.0.2 —
Gateway 50.0.0.1. jemardSHGLD subnet mask
255.0.0.0 eratr) Q&T(HdE Gousser(Hibd.

1P Configuration IP Configuration
(JoHCP @ static O @ static
1P Address 10.0.0.2

1P Address 30.0.0.2
Subnet Mask 255.0.0.0
Default Gateway 10.0.0.1] Subnet Mask 255.0.0.0
DNS Server Default Gateway 30.0.0.]

DNS Server

D 5.12

epeirm  router  Saflgyd  basic  configuration
QeuiglelGLmLb. router H@EhdE @enLCu data
ufllorm protocol configure G&Fuwiw Geueser(Hibd.
@nbs FTerdléd rip protocol ULwWeTUHSS
CurdGomibd.



router rl @ rip protocol eSlemeT configure
Q&uwmoed show ip route 6relID SLLe0GT
Qarhssred erarCeararer  GanewrLiLser
©_GTETer CTETLIEN G SNB&G
Qamerereumd(LILLDd 5.13).

rlrshow ip route
Codes: C - comnected, § - static, I - IGRE, R - RIP, M - mobile, B - BGP
D - EIGRE, EX - EIGRP externsl, O - OSEF, IR - OSPF inter area
N1 - OSPEF NSSR external type 1, N2 - OSPF NSSX externzl type 2
£l - Q8PF external type 1, EZ - OSPF externzl type Z, E - EGP
i - I8-I8, L1 - I8-I8 level-1, LI - IS-IS level-Z, iz - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
B - periodic downlozded static route

Gateway of last resort is not set

C 10.0.0.0/8 is directly connected, FastZthernet0/0
C 20.0.0.0/8 iz directly connected, Serial/0

UL 5.13



9(HSBSTS router rl & rip protocol configure
Qauiw Geuessr(Hib. rip protocol &dléd network ip
address — 10.0.0.0 wWHMILd 20.0.0.0 Wlemeor
advertise QFuIglL Geuasor(hid (LILLD 5.14).

rl (config) #router rip

rl {config-router) fnetwork 10.0.0.0
rl {config-router) gnetwork Z0.0.0.0

ULLD 5.14

r2 édeb network ip address — 20.0.0.0, 30.0.0.0
OO  40.0.0.0 wWener rip protocol  &dleb
advertise QFUISIL Couessr(Hid (LILLD 5.15).

H

{config) #router rip

{config-router) #network Z0.0
{config-router) network 30.0.
{config-router) network 40.0

H H
K3 R P2 R

H



LLLD 5.15

r3 @J6d network ip address — 40.0.0.0 HMOILD
50.0.0.0 Wener rip protocol @dléb advertise
Qauidl Ceueser(Hld (LILLD 5.16).

r3 ({config) #router rip

r3 (config-router) fnetwork 40.0.0.0
r3leconfig-router) fnetwork 50.0.0.0

LLLD 5.16

lp  route @ LTHOL  GgoHUL(HeTETST
arugmer MBS show ip  route
SLLeaneTenW router rl 60 LweaTU(HSSICeumLd.
10.0.0.0 wHDWO  20.00.0 CrHoLWTS
@oarss UL(HeTeTE ETETLMS C 6TeTD
GOSH epoud Sfibg Carater WLEADS.
30.0.0.0, 40.0.0.0 wHMILd 50.0.0.0 rip protocol



fped @aerdsiiubhEng ereTLsmeT R
aarm  GMSH e oMbg  Qsmerer
WiydmG! (LILLD 5.17).

rlishow ip route
Codes: C - comnected, § - static, I - IGRP, B - RIP, M - mobile, B - BGP
D - EIGRE, EX - EIGRP external, O - 0SPF, IR - OSPF inter area
ML - OSEF NS5R external type 1, NZ - OSPF NSSR external type Z
El - OBEF external type 1, EZ - OSPF external type Z, E - EGP
i - I8-I§, Ll - I5-I5 level-1, LZ - IS-IS level-Z, iz - I5-IS inter ares
* - candidate defsult, U - per-user static route, o - CDR
B - periodic downlozded static route

Gateway of last resort iz not set

10.0.0.0/8 is directly comnected, FastEthernet0/0
20.0.0.0/8 is directly comnected, Seriali/0
30.0.0.0/8 [120/1] viz 20.0.0.2, 00:00:13, SerialZ/0
40.0.0.0/8 [120/1] wviz 20.0.0.2, 00:00:13, SerialZ/0
50.0.0.0/8 [120/2] viz 20.0.0.2, 00:00:13, SerialZ/0

B s LT]

UL 5.17



Router r2 &fleb 20.0.0.0, 30.0.0.0 whmid 40.0.0.0
CrfleooLwrs  @aewsst ULl (HeTeTer.
10.0.0.0 HmId 50.0.0.0 ip address &er RIP
protocol ePeLd @anerdsLl LI (HeTergl (LLLd
5.18).

rifshow ip rouse
Codes: C - connected, § - statie, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - CBPF, IX - OQSBF inter ares
N1 - OSPF NSSA external type 1, NZ - OSPF N5SA external type Z
El - OSEF external type 1, EZ - OSPF externzl type Z, E - EGP
i - I8-I8, L1 - IS-I§ level-l, Li - IS-IS level-Z, iz - IS-IS inter zrea
* - candidate defsult, U - per-user static route, o - COR
P - periodic downloaded static route

Gateway of last resort is not set

10.0.0.0/8 [120/1] via 20.0.0.1, 00:00:18, Serial/0
£0.0.0.0/8 is directly connected, SerialZ/0
30.0.0.0/8 is directly connected, FastZthernet0/0
40.0.0.0/8 is directly connected, Seriald/i

. 50.0.0.0/8 [120/1] via 40.0.0.2, 00:00:05, Serial3/0

R B e



UL 5.18

Router r3 &fleb 10.0.0.0, 20.0.0.0 womid 30.0.0.0
RIP protocol eped @eerdall L (HeTerg|.
40.0.0.0 wOMH 50.0.0.0 ip address &aT
CrfloLwrs @ameawsdsl UL (HheTerer (UL
5.19).



r3fshov ip route
Codes: C - comnected, 5 - static, I - IGRE, R - RIP, M - mobile, B - BEP
D - EIGRE, EX - EIGRP external, 0 - 0SPF, IR - OSEF inter ares
N1 - OSEF NSSR externzl type 1, NZ - OSPF NSSR external type 2
Il - OSPF external type 1, Z2 - OSPF ewternal type £, E - EGP
i - I5-I8, L1 - I5-I8 level-1, LI - IS-IS level-Z, iz - IS-IS inter area
* - candidate defzult, U - per-user static route, o - QDR
P - peripdic downlozded static route

Cateway of last resort iz mot set

10.0.0.0/8 [120/2] wiz 40.0.0.1, 00:00:10, SerialZ/0
20.0.0.0/8 [120/1] viz 40.0.0.1, 00:00:10, SerislZ/0
30.0.0.0/8 [120/1] viz 40.0.0.1, 00:00:10, SerislZ/0
40.0.0.0/8 i3 directly comnected, Serizlé/l
50.0.0.0/8 is directly connected, FastEthernet/0

ooy m o om

LLLD 5.19

PO eNeflBHEG pc2 DG Qevewriiy 2 6TeTHT
TS STE  ping SLLEETEW PcO
Aemerr  Lyet dleflsg Qg Desktop ->
Command Prompt Wleb LweTLHGSHEMD (LLLD



Command Line 1.0

round trip
Minimum = Zms, Maximum = 4ms, Zver

ULLD 5.20

P2 eeNBHG pcO DG QeMewTli o 6TeTSHT
CTGTLISEME &Ml ping SLLemeTemw Pc2
Aemer  Luet dlafld  QaFuig Desktop ->



Command Prompt e LweTLhSS Couessr(Hid
(LLLH 5.21).



Ba Tr 'C Command Line 1.0
EC>ping 10.0

Pinging 10

(0% loss),

UL 5.21
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erereor LMy &G md?

o @68 LGHWe RIP eTaTDTEL 6T 60T eur
eraTm LT SGSmLd.

* RIP eLpeuLd router &@EhdG Qe G
@anenriiy &G (Ppenmuileneo
uri &GamLb.



38

EIGRP UGprGLramed

EIGRP protocol HevCam HmicueTd
vweTU(BSgidleTm Distance Vector euaEGemW
&miBg protocol <, @Lbd. @G Link State Protocol
uerHs@eTywd  QaTamiquimEGL. Distance
Vector Wwmmid Link State Protocol LIGSTL|Senem
Qarer(hetersred @gener Hybrid Routing
Protocol eTara|d ieP&sLILHEMS!.
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EIGRP Wer uweirum(h&ar:

IP4 LoHDILD IP Version 6 83 <, SF&GLd.
VLSM / CIDR &, 5f1&@Lb.
Discontiguous network <, Sfl&@Lb.
Neighbour Discovery / Recovery D&
waplled Bieurdlasts upLb.

Data Packet senem LIS} $@hH&@ RTP
(Reliable Transport Protocol) &3
LwerL(h & SHm .

Data Packet &eneT jgmILILl DS



uremgenw Cairey Q&uiw DUAL (Diffusing
Update Algorithm) LweTLI(h& S G-
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Neighbour Discovery

EIGRP protocol packet &emerT OMHM router &EH& S
S Asrijeou goubBsd GamerCL
@EEGWD.  eperm  WPenaeildd  neighbour
Wemewr establish QFuig QETasrCL @S ESLO.

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

@evsr(H EIGRP protocol HlpieuliLi (NeTer router
@S5G QoLlbu saeae  uflrHod
Gum@amerer RTP protocol LwaTLhHED G Qg
multicast LOMHMILD unicast SjemeUTLiL CFuwiuwd.
eigrp SeiT@enL_W neighbour router SefuflenL Guw
QamLry ghubhSS&CaTarer 16
ABTgsEHEG  multicast  SiEELITLILILD,
Y6t eoTif 16 NPT EHEHSES unicast



Sjmeuriyw. Qeedramgh@nd  udled
@eemev  eTTDTEL router(BLet  QFTLIL
Qo  aar  oflelsgeiL.  QPbs
SiMNleilli&@ Quuiygmer Hello/Acks &y, @Ld.
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Autonomous System

Autonomous System @ GWEUTSH EOLOWILI
QuOdHSGWD  router  Wemerr @GO
LweTLH S .

AS 0 wHmID AS 65,535 non routed network &
@IS L (HeTeTgy). private LIWGTUTL lgHSTS
64,512 - 65,534 @gId&L1 UL (HeTeTgl. 1 — 64,511
euemy internet routing MHETES  RIHIGSL
UL (heTer g.
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EIGRP Route Discovery

EIGRP  epeirmy  euenswrer  GLGeraamer
Bicudladmgl. emeu 1. Neighbour Table 2.
Topology Table 3. Routing Table

6.5.1 Neighbour Table

Neighbour Table B&leb 2 aTar router serfleir
SHEUMSET [l eu &l @Lod.

6.5.2 Topology Table



Topology Table &Jéb router &Eh&E Qe G
2 GITEIT GTEGVIT route HENET Hlf UT E&GLD.

6.5.3 Routing Table

Routing Table @460 router &EBdHG Qe Gu
o arem SpbG route eneTud B eurdlé@Lop.
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EIGRP METRICS

EIGRP protocol @&fléb Sphs uTmFOW
Carb0shH&s Metric LI EeT
LwetU(h&Emgl. Bandwidth wHmd Delay of Line
bW parameter (BIGMTEY(H) default S
vwetUhGd distance metric  Hesor(HLllg & GLD.
@gamer ey Reliability, Load wHOLd MTU
distance metric Sesr(Hlig &S LWETLI(HS SILd.
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EIGRP uwesrum(p)




20.0.0.1  2p.p.0.2
—

Fg—s>

Routkr-PT Routkr-PT
R.nLItErDIU.D.D.l RaLfer]_ an.o.o.1
| |
Y10.0.0.2 Yan.0.0.2
_.,[j” _.f[j”
PC-PT PC-PT
PCO PC1
UL 6.1

EIGRP LwetU(h$S UL 6.1 60 2 aTem routerQ
OO  routerl  QsTLiY  gHUBHSFID
Wwemenw LmLiGumLd.

Wwaelleéb router WOHMID pc &G ip address
configure QFuiglL. Geuastr (HLd. configure QFuiud



wenpllenes umfliGumLd.

Router0O ifletT FastEthernet0/0 ufetr ip address &
10.0.0.1 erar configure QUL Geuastr(Hid.
SHFF no shutdown &L Leer QETHSIH
Geuastr(Hbd. Serial2/0 uletr ip address g 20.0.0.1
erer configure QFUISlL. Geuessr(hd. clock rate
Wemerr 64000 erer QETHSHL Couaser(Hiod.
Yerery no shutdown &L Lewer QaTHSIL
Geuestr(Hd (LILLD 6.2).



Routerrenzble

Routerfconfigure terminal

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

Router (config-if) §ip address 10.0.0.1 255.0.0.0

Router (config-if) §no shutdown

Router (config-if)§
%LINE-5-CHANGED: Interface FastZIthernet0/0, changed state to up

$LINEPROTO-5-UBDCWN: Line protocol on Interface FastEthernet0/0, changed state ¢
oup

Router (config-if) fexit

Router (config) finterface Seriali/0

Router (config-if) §ip address 20.0.0.1 255.0.0.0
Router {config-if) fclock zate €4000

Router (config-if)gno shutdown

LLLD 6.2

PcO ellemer configure QEWIdL BaTENGT LLj6T
$laflé  QFuigl  Desktop->lp  Configuration

Caib0shés CeouemmrhHid. ULLW 63 @



o aTemgl GumeTm pc &@ configure QFUSlL
Geuevtr (HILbd.



IP Configuration

IP Configuration

() DHCP ® static
[P Address 10.0.0.2
Subnet Mask 255.0.0.0

Default Gateway 10.0.0.1

DNS Server

IPv6 Configuration

O pHCP (O Auto Config ® Static

IPvE Address

Link Local Address |FEBD::202:4AFF:FE4C:B5B1
[Pv6 Gateway

[Pv6 DNS Server



UL 6.3

Routerl ifletr Serial2/0 wledr ip address & 20.0.0.2
eraur configure QWL Couesr(Hbd. edreury no
shutdown &L Lenem GQarhHgdl Geuesr(HLd.
FastEthernet0/0 wWier ip address g 30.0.0.1 eTeor
configure Qauidl. Geuer(hd. HHSF no
shutdown sLLaer QarhHsH  Ceuesr(Hid
(LLLD 6.4).



Router (config) #interface SerizlZ/0

Router (config-if)§ip address 20.0.0.2 255.0.0.0

Router (config-if)éno shutdown

Router (config-if) ¢

$LINE-5-CHANGED: Interface Serial?/0, changed state to up

Router (config-if) fexit

Router (config) #interface FastEthernes0/0

Router (config-if) ¢

$LINEPROTC-5-UPDOWN: Line protocel on Interface Serial?/0, changed state to up
ip zddress 30.0.0.1 255.0.0.0

Router (config-if) §no shutdown

Router (config-if)
$LINE-5-CHANGED: Interface FastZthernet(/0, changed state to up

$LINEPROTC-5-UPDOWN: Line protocol on Interface FastEthernet0/0, changed state t
oup

UL 6.4

Pcl eflemaur configure QEWISl e&Tene LLjeT
$leflg  QFuigl  Desktop->lp  Configuration

Caip0shés CeouemmhHivd. UwLWD 65 @



o aTemgl GumeTm pc &@ configure QFUSlL
Geuevtr (HILbd.



IP Configuration

IP Configuration

) DHCP ® Static
IP Address 30.0.0.2
Subnet Mask 255.0.0.0

Default Gateway  {20.0.0.1]

DNS Server

IPv6 Configuration

(O pHCP O Auto Config ® Static

IPv6 Address

Link Local Address FE80::201:64FF:FEDB:6349
IPv6 Gateway

IPv6 DNS Server



UL 6.5

@rewr( router HEHGGL QL Cu FHeue
ufllorpow BL QUM eigrp configure Q&FwiwLd
weanuiemer umFLGUITL.

RouterOedleb eigrp configure Q&uiywd QFwesaT
UL 6.660 STLLL Ul(heTergl. eigrp wled
Qarhsa Ll (Herer 100 ererLgl Autonomous
System 6T EBoT &, GLD.

Router»enable

RBouterfconfig term

Enter configuration commands, one per line. End with CNIL/Z.
Router (config) router eigrp 100

Router (config-router) gnetwork 10.0.0.0

Bouter (config-router) gnecwork 20.0.0.0
Rcuter{ccn:'ig—rcuterhﬂ

UL 6.6



Routerl udeb eigrp configure Qeuiyw QFweSaT
UL 6.7 60 STLLL UL (HeTeT gl

Routerrenzble

Routergeonfig term

Inter configuration commands, one per lime. End with CNIL/Z.

Router (config) frouter eigrp 100

Router (config-router) fnetwork 20.0.0.0

Router (config-router)§

&DUAL-5-NBRCHANGE: IB-EIGRE 100: Neighbor 20.0.0.1 (SerialZ/0) is up: new adjace
ncy

Router (config-router) fnetwork 30.0.0.0

UL 6.7

Router 0 &6 do show ip route TedTD HLL 6T
QarhHuuger epeud 10.0.0.0 HmLd 20.0.0.0
network CrileLwrs Qe &L
vl parereng c erairm GHUIE epeud SibbE
Q&merereumid. 30.0.0.0 network & eigrp eLPGILD



@amewrgasl UL (Heteteng D erarm (GMHS(H
CLPGULD HIOIWIGVITLD (LILLD 6.8).

Router (config-router)$do show ip route
Codes: C - connected, 5 - static, I - IGRP, R - RIE, M - mobile, B - BGP
D - EIGRE, EK - EIGRP external, 0 - 0SPF, IR - OSEF inter ares
W1 - OSPF NSSE external type 1, NZ - OSPF NSSR external type 2
£l - QSPF external type 1, EZ - OBPF external type 2, E - EGP
i - I5-I8, L1 - I8-I8 level-l, Li - I5-I8 level-Z, iz - I3-IS inter area
* - candidate defzult, U - per-user static route, o - ODR
B - peripdic downloaded static route

Gateway of last resort iz not set
C 10.0.0.0/8 is directly connected, FastEthernet0/0

C 20.0.0.0/8 is directly connected, Seriall/0
D 30.0.0.0/8 [90/20514580] via 20.0.0.Z, 00:00:57, Serial/0

LLLD 6.8

Router 1 U960 do show ip route eTeiIM HL L mET
QarhHuuger epeud 20.0.0.0 WHMLd 30.0.0.0
network CrileLwrs Qe &L



L @erareng c erairm GOUSH epad Sibibs
Qa&meTareumid. 10.0.0.0 network &3 eigrp eLpGILD
@oarss ul(erareng D ererm GHIU(H
epULD HBIWeLTLd (LLLD 6.9).

Router (config-router)#do show ip route
Codes: C - comnected, 5 - static, I - IGRE, R - RIP, M - mobile, B - BEP
D - EIGRP, EX - EIGRP external, 0 - 0SPF, IA - OSPF inter ares
W1 - OSEF NSSR externzl type 1, NZ - OSEF NSSL external type 2
£l - QSPF external type 1, EZ - OSEF external type £, E - EGP
i - I8-I8, L1 - I8-I8 level-l, LI - I3-IS level-Z, ia - IS-IS inter ares
* - candidate defsult, U - per-user static route, o - ODR
B - periodic downloaded static route

Gateway of last resort is not set
D 10.0.0.0/8 [30/20514560] vis 20.0.0.1, 00:02:0Z, SerialZ/0

C 20.0.0.0/8 is directly connected, SerizlZ/0
C 30.0.0.0/8 is directly comnected, FastEthernet0/0

UL 6.9
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EIGRP uwesrumr(® -
redistribution

EIGRP & uwaruphsd Cupdaflu Frermed
@G Autonomous System @(HEGLOTMH router
fleb LwaTuhHSHCarTd. @bF FTeTHleh (LLLD
6.10) router 0 WHMID router 1 fleb eigrp 10
uweru(BSd  router 2 G eigrp 20
LwetL(hSdlermed router 1 WHMILD router 2 60
redistribution Q&wIL Geuestr (HILd.



E.0.0.2
—~

.[ 'J‘“i

Routkr-PT

2.2 40.0.0.
f7n o,
~ ' -_r—— .[

Routkr-PT Routk
Roerg 10.0.0.1 RDLfE

UL 6.10

Router0, Router 1 LH@ID Router 2 fleb UL GHl6b
Qarhsasn  ul(ererg  Gumermy  basic
configuration Q&wiFl Geuestr (HlLd.



Basic configuration Q&uwig Ym@& Router 0 aleb
show ip route eraim SLLemem Q&THSST
Corigurs @aessl L (heTer ip address
wLHw Horer Ggrermd (UL 6.11).
10.0.0.0/8 wHELO 20.0.0.0/8 CrHLWTS
@aearaa UL (HeTer .

Routershow ip route

Codes: C - connected, § - statie, I - IGRP, R - RIP, ¥ - mobile, 3 - BGP

D - EIGRP, EX - EIGRP external, O - Q8PF, IR - QSEF inter area
N1 - GSPF NSSR external type 1, Ni - OQSPF NSSR external type

El - QSPF external type 1, EZ - QSDF externzl type I, E - EGP

i - I8-I5, Il - I8-I8 level-1, LI - IS8-I8 level-I, iz - IS-IS inter ares
* - candidate defasult, U - per-user static route, o - CIR

P - periodic downlozded static route

Gateway of last resort is mot set

C 10.0.0.0/8 is directly connected, FastZthernst(/0
C £0.0.0.0/8 is directly connected, Serisli/0

UL 6.11



Router 1 fléb show ip route eTaiIm SLLemET
Qarhssmed 20.0.0.0/8, 30.0.0.0/8 HMILD
40.0.0.0/8 GrflenLwrs Qe &L
U (HeTeTeng Sresereumd (UL 6.12).

Routerishow ip route
Codes: C - connected, § - statie, I - IGRP, 2 - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - QSPF, IR - OSPF inter arez
N1 - OSPF N33% external type 1, N2 - OSPF N35R external type 2
El - OBPF externzl type 1, EZ - CSEF externzl type Z, E - EGP
i - IS-I8, L1 - IS-IS level-1, LZ - IS-IS level-Z, iz - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set
C 20.0.0.0/8 iz directly connected, SerizlZ/0

C  30.0.0.0/8 is directly connected, FastZthernet0/0
C 40.0.0.0/8 is directly connected, Serizl3/0

uLw 6.12

Router 1 ujeb show ip route eTeirm &L LemeT



Qar(hssmed 40.0.0.0/8 WHMLO 50.0.0.0/8
CrfleoLwrs  @aewrdst UL (eTeTang
SITEEOTGUITLD (LLLD 6.13).
Routertshow ip route
Codes: C - comnected, § - static, I - IGRE, B - RIP, M - mobile, B - BEP
D - EIGRP, EX - EIGRP external, 0 - OSEF, IR - OSEF inter area
NL - OSEF NSSR external type 1, NZ - CSPF NSSR external type
El - OEPF externzl type 1, EZ - OSEF external type Z, E - EGP
i - I8-I5, L1 - IS-IS level-l, LZ - IS-IS level-Z, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

C  40.0.0.0/8 is directly connected, fSerizli/l
¢ 50.0.0.0/8 is directly connected, FastEthernet(/0

uLw 6.13

Router 0 6d6b eigrp 10 Wemer LweTLHSSH
router eigrp 10 eTetrp SLLenem QaT(HS S



network Wlemer advertise QFuglL Geuevtr(HLd
(LLLD 6.14).

Routerrenzble

Routerfconf t

Enter configquration commands, one per line. End with CNTL/Z.
Router (config) frouter eigrp 10
Router (config-router) #network 10
Router (config-router) #network 20
Router (config-router) fexit
Rcute:-:ccn:'ig:lﬂ

.0.0.0
.0.0.0

LLLD 6.14

Router 1 Wiléb router eigrp 10 eTGIM &L L e6T
Q&r(hsg redistribute eigrp 20 QET(HSS
Nereor network Wemesr advertise QEFuidl
Geuesor(hd, Sesreury redistribute  eigrp 20
sLLaneTeow QaT(Hdg redistribute eigrp 20
FLLaeTenw Lwetu(BSS network Wemer



advertise QFuiw Ceuessr(Hid (LILLD 6.15).

Routerfconfig t

Enter configuration commands, one per line. End with CNIL/I.

Router (config) frouter eigrp 10

Router (config-router) fredistribute eigrp 20

Router (config-router) $network 20.0.0.0

Router (config-router)$

§DUAL-5-NBRCHANGE: IP-EIGRP 10: Meighbor 20.0.0.1 (SerizlZ/0) is up: new adjzcen
cy

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

Router (config) frouter eigrp 20

Router (config-router) $redistribute eigrp 10
Router (config-router) $network 40.0.0.0

LLLD 6.15

Router 2 @) router eigrp 20 6T SLLeOET
Q&arhsg network Wenen advertise QFUISL
Geuesor(HlLd (LLLD 6.16).



Routerrenzble

Routergconf t

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

Router (config-router) gnetwork 40.0.0.0
Rc:uter-:ccnfig—rcuter)tlnetwc:rk 50.0.0.0

LLLD 6.16

epeTm router Seflgd configure QFuIFL6or
router 0 @ show ip route ereiTm &L L emerT
Qarhssmed LILLD 6.17 6dleb 2 aTerg Cumesrmy
Gararmid. EX ereirm GOWS(H epeud 40.0.0.0
womd  50.0.00 ip &eT EIGRP external
@oarssl Uleatarang SiMba CQsmerer
(IEE3IF)



Aouterrshow ip route
Codes: C - connected, § - stacic, I - IGRE, R - RIE, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - 0SPF, IA - O3PF inter zres
W1 - 05PF NSSR external type 1, NZ - OSPF NSSA external type 2
El - QSEF external type 1, EZ - OSEF external type I, E - EGE
i - IS-I5, L1 - IS-I5 level-1, LZ - IS-IS level-Z, ia - IS-IS inter area
* - candidate defsult, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

10.0.0.0/8 is directly connected, FastEthernetd/0
20.0.0.0/8 is directly comnected, Seriall/(0

D 30.0.0.0/8 [30/20514560) via 20.0.0.2, 01:17:31, Seriali/l
D EX 40.0.0.0/8 [170/25632000] via 20.0.0.%, 01:17:13, Seriali/0

C
C

UL 6.17

router 1 6 show ip route GreirM &L L M6
Qarhssmed LILLD 6.18 6dleb 2 aTerg Cumesrmy
Gamermid. @G 10.0.0.0 wHmILd 50.0.0.0 ip
e eigrp eped @anerssl L (Heterg D



GOEH epeud STLLL L (HeTergl 20.0.0.0,
30.0.0.0 HMID 40.0.0.0 ip &aT CEflenLwrs
@aoarsst U (Bererg C GOWSH epeud
STLLL UL (HeTer gl

Routerrshow ip route
Codes: C - connected, 5 - static, I - IGRE, R - RIP, M - mobile, B - BGP
D - EIGRE, EX - EIGRP external, O - 05PF, IR - QSBF inter area
WL - QSPF WSSR externzl type 1, WZ - OSPF NSSR externzl type 2
El - (Q5PF externzl type 1, EZ - OSPF externzl type Z, E - ZGP
i - I8-I5, L1 - I5-I5 lewvel-1, LZ - IS-IS level-Z, iz - I5-IS inter area
* - candidate defsult, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

10.0.0.0/8 [90/20514580] via 20.0.0.1, 01:18:40, SerialZ/0
20.0.0.0/8 is directly connected, SerialZ/0

30.0.0.0/8 is directly connected, FestEthernet0/0
40.0.0.0/8 is directly connected, Serizl3/(

50.0.0.0/8 [30/20514560] viz 40.0.0.Z, 01:18:35, Serizl3/0

SR IR =]

LLLD 6.18



router 2 60 show ip route eT&IM &L L OGT
Qarhgsmed LILLD 6.19 6fleb 2 aTerg GumesTmy
GgmeirmiLd. 10.0.0.0, 20.0.0.0 WHMILD 30.0.0.0 ip
&eT EIGRP external epeud Qa@e&sLl
Ul (eTereng EX ererrm @Ml(H sTLHEmS!.
40.0.0.0 OO 50.0.0.0 ip HeT CrfevLwTs
QaTLiY 2 aTaTg).



Routerfshow ip route
Codes: € - connected, § - statie, I - IGRE, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP externsl, 0 - QBPF, IA - CBPF inter ares
N1 - QSPF NS5R external type 1, NZ - QSEF NS5A externzl type 2
El - OSPF externsl type 1, EZ - OSPF external type Z, E - EGP
i - I5-I8, L1 - IB-If level-1, L - IS-IS level-Z, iz - IS-IS inter ares
* - pandidate defzult, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

D EX 20.0.0.0/8 [170/25832000] via 40.0.0.1, 01:13:31, Seriali/0
D EX 30.0.0.0/8 [170/20537600] viz 40.0.0.1, 01:19:31, Seriall/0
c 40.0.0.0/8 is directly connected, SerialZ/0

¢ 52.0.0.018 i3 directly connected, FastEthernes0/0

LLLD 6.19

pc 0 6L ping L Lemem LwaTU(BGSHermed pe 1
(30.0.0.2) HGLO pc 2 (50.0.0.2) HGW QFTLIL
2 aTeTemd SIMbG GSTaTereuITLD (LILLD 6.20).



BCrping 30.0.0.

Pinging 30.0.0.2 with 32 bytes of data:

Beply from 30.0.0.
Beply from 30.0.0.
Beply from 30.0.0.
Beply from 30.0.0.

: bytes=3Z time=ZIms
: bytes=32 time=Zms
: bytes=3% time=lms
: bytes=3Z time=lms

RORRR
oo oW

Ping statisties for 30.0.0.2:

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

Minimum = lms, Maximum = Zms, Average = lms

BCrping 50.0.0.2

Pinging 50.0.0.2 with 32 bytes of data:

Beply from 5
Beply from 5
Beply from 5
Beply from 5

: bytes=3Z time=4ms TIL=1Z5
: bytes=32Z time=4ms TTL=1Z5
: bytes=3% time=Zms TTL=1Z%5
: bytes=3Z time=Zma TTL~1:5

OB RR

Ping statisties for 50.0.0.2:

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

Minimm = Zms, Maximum = 4ms, Average = 3ms




pc 1 W6b ping L Lemem LwaTL(HGSermed pc 0
(10.0.0.2) GO pc 2 (50.0.0.2) HGW QFTLIY
o areTeng SIMbE QETeTereumd (UL 6.21).

BC>ping 1




UL 6.21

pc 2 Web ping SLLemer LweTLI(hgSleormed pc 0
(10.0.0.2) GO pc 1 (30.0.0.2) HGW QFTLIL
2 aTeTemd SIMbG GSTETereuITLD (LILLD 6.22)



BCrping 10

10

Bpproximate round trip times im milli

Minimmum 3, Maximum = 4ms Aver

BCrping

Ping statistic
=

Bpproximate round trip times inm milli-se
Minimum = 1lms, Maximum = l4ms, Avera

LLLD 6.22

@5 LWDSATGD Caupurperer AS SHEhHdSEG
QoL Cu eraieurmy QsTLiy gHubSSeug



eTar STLLL LIL(HeTer gl
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EIGRP wpmid rip
vweru(bhg Sl network
SIS FeD

EIGRP W96 GeumiL  Autonomous System
vwetu(hSgieug Gumed eigrp OMID rip
protocol @I&G QL Cu Fseued ULflorHmLd
Qewdl (piqud. Routerd, Router 1 LOHOILD
Router 2 60 LLGFlev QaEmrpHass Ll (heTerg)
Gumerm  basic  configuration = QFuUSL
Cauatr(Hhd. @bs jemoLideh Routerd HOILD



Routerl &b eigrp BlmieuliLiL Geuestr (HLd. Router 2
& rip protocol HmieuiLi Geuestr (HLb.

20.0.0.1 20.0.0.7
— N
|"n_r'l -

Routpr-PT

Routkr-PT

Routkr-PT 2
10.0.0.1 Rougerl oufer2
Roffere [lan_n ; 50.0.0.1
|
i0.0.0.2 '_30.0. 2 1 50002

EIGRF

UL 6.23



Basic configuration Q&uig et Router 0 &leb
Eigrp configure QFuidlL Ceuessr(hid (LILLD 6.24).
Fouter (config-router) frouter eigrp 10

Bouter (config-router) fnetwork 10.0.0.0
Bouter (config-router) fnetwork 20.0.0.0
. ol

LW 6.24

Router 0 &léb configure Q&wiglesr router 1
Wemenr configure QFWSL Couessr(Hd. Router 2
Wemer rip protocol configure Q&Fuwiw GuTeugT6L
router 1 60 eigrp W6 network advertise Q&uigy
et rip M@ redistribute QWG Geuassr(Hib. rip
Wed network advertise Q&g eigrp &G
redistribute QFUSlL  Ceueor(pd. eigrp Wb
redistribute Qauiyw Curg rip MG eHM metric
QarhHsd Geuar(Hivd. rip Wb redistribute



Qeuwyw Gurg eigrp DG GFOD  metric
QarHsd Geussor(Hd. Router 1 ufeh GQ&Fuiw

.

Coueoriqw  Qeweb&deT UL 625 6
srer9asL LL (HeTer gl

Router (config) $router eigrp 10

Router (config-router) fnetwork 20.0.0.0
Router (config-router) §network 30.0.0.0

Router (config-router)fredistribute rip metric 1 0 1 1 1
Router (config-router)fexit

Router (config) §router rip

Router (config-router) fnetwork 40.0.0.0

Router (config-router) redistribute eigrp 10 metric 2

Router (config-router)fexit
. o

UL 6.25

Router 2 & rip configure Qauidl Geuestr(HLd
(LD 6.26).



Router {config) frouter rip

Bouter (config-router) fnetwork 40.0.0.0
Router (config-router) fnetwork 50.0.0.0
Router (config-router) fexit

Bouter (config) #exit

UL 6.26

epaTm router &ememud configure QFug Ler
router &afleb show ip route &L LeneT QaT(Hd S
LT $STeL geau@eur (F router &@EhHéE Qe Gu
@easriiL eTeueUT M) ghu(HeTer gl
Taugmer  SNbg QaTeTaTETLD (LD
6.27).



10.0.0.0/8 is directly connected, FastEthernet0/0

20.0.0.0/8 is directly connected, SerialZ/0

30.0.0.0/8 [90/20514560] wia 20.0.0.2, 00:10:07, SerislZ/0
EX 40.0.0.0/8 [170/2560512000] via 20.0.0.2, 00:02:25, Seriali/0
EX 50.0.0.0/8 [170/2560512000] via 20.0.0.2, 00:02:11, SerialZ/0

20 000

UL 6.27

UL 627 &fgpsg  10.0.0.0,  20.0.0.0
CrflooLwrs @oeaw&sss ul(ererang C”
GOE@ epeud HMBG Qamerereomid. 40.0.0.0
womd 50.0.0.0 ip HeT EIGRP external epeuLd
@amergasl ul(erereng D EX”  @OWSH
epeULd MGG QSTETETETLD.

router 1 60 show ip route Q&T(HSSTE LILLD 6.28
& 2 ater g Gumettm GHmermuLd.



10.0.0.0/8 [90/20514560] wvia 20.0.0.1, 00:0%:54, SerialZ/0
20.0.0.0/8 is directly connected, SerialZ/0

30.0.0.0/8 is directly connected, FastEthernet(/0
40.0.0.0/8 is directly connected, Seriald/0

50.0.0.0/8 [120/1] wia 40.0.0.2, 00:00:27, Seriald/0

moa 0o e

UL 6.28

ULLD 6.28 Sl@HB G 10.0.0.0 network uleneur eigrp
eped @aearasl UL (Heteteng D’ GmHS(H
epeud SMbg Q&maTeaTeumLd. 20.0.0.0, 30.0.0.0
woHmLd  40.0.00 ip ser  GCrHoLWTS
@amenrgal LL(Hetereng ‘C” GMSH epeud
SMNbg GQamaTereumd. 50.0.0.0 ip Wenes rip
eped @eeaurasl Ul (Hererg R GOSH
epeud GG QETeTeTemLD.

router 2 60 show ip route Q&T(HSSTE LILLD 6.29
& 2 aTem gl Cumrerm CHmermud.



2 10.0.0.0/8 [120/2] wia 40.0.0.1, 00:00:21, SerislZ/0
R 20.0.0.0/8 [120/2] wia 40.0.0.1, 00:00:21, SerialZ/0
2 30.0.0.0/8 [120/2] wi= 40.0.0.1, 00:00:21, Seri=lZ/0
Cc 40.0.0.0/8 is directly connected, Seriali/0

C 50.0.0.0/8 is directly connected, FastEthernetl/0

UL 6.29

UL 629 emhG 10.0.0.0,20.0.0.0 WHOILD
30.0.00 &aT rip eped  GeneurssL
L @erarans R’ @OIG epod Sidibal
Q&merereumd. 40.0.0.0 WHMID 50.0.0.0 ip HeT
CrfleoLwrs @oawsst ul(erarang C”
SO G epeud SIMb G QSTETETEITLD.

QeueiGeumy  protocol  LweTLI(HS SeoTTQILD

SaupMasdleoLCu  QasrLiy ghu@sd
WlaWd eTaTUem g LMy &CsmLb.
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erereor LMy &G md?

o @8 LGHWe eigrp epeuLd router
SEh&HG QLG GlenevoriiLy
waepllener Ly &CsmLd.

o eigrp LOOHMILD rip oot (HeTer router
SEHdG QLG Geaesriiy
gHUbSSeug erliLig erer)

Ly $Gamib.
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OSPF LGrmGLramed

OSPF ereiTLIgl 6(H Open Standard protocol
QL@&W. Open Standard Path First ereTLIGET
&®&5CD OSPF g @b. OSPF 6 Dijikstra
algorithm LweTUHSSL UL (HeTeTgl. OSPF
Wl lgd AMw uragaw Csiey QFuig
Wereory oidled erg s Sppss uTangGur
g Csrey GFuiyw. OSPF link state protocol
9L,GW. Dijikstra algorithm wMHOIO link state
Uy gemer LweTu(hSd GQewed uBHmg.
Link ereTLIgl router flb @emewT&aL L (HeTerT



interface & GM&HDG. State eTETLIG

GLLLraemer SLSHLI u(pid el
(pem&aTmenr ip address, subnet mask, cost, start
HOILD down & GDSGED Gl

OSPF protocol hierarchical architecture penmLiLilg
Qgeuam&Esl  LUL(hHeTarg. Q6T  epeud
network SLLGWLLUN®ET @M (GWUTS
Siowsg Qs Wigub. Geeury
SowsHHw  CQFwelener area  eTeTm
P& FCDTLD. OSPF 196h area eSGS(HILD
Qewed wvLw 7.1 Weé oerterg GCumeirmy
GameirmiLd.



Backbone router —_| "~ real
Area border Ee

router (ABR)

"'\-.,_‘_\_“1‘-
Autonomaous sy stem
border router (ASER)
——
Autonomous system
uLw 7.1

Backbone area Geu ospf router et ewpev
SLSTITGLO. backbone router fleb o efrem
router epeWLTHE6 WHM Router SHEHSES
routing $&eUESET HjGILILILI LI(HILD. Area Border



Router eTaTLIg] LOHM T &afleh 2 6TaT router
&Germr(Hd wHMILD backbone @l 2 aem
gSTeugl router interface WL @eeT&aL
UlgB&GWD.  Router  &em  AS  Wlemerr
SglitemLwrs  Qareaw(H @ Qaewssl
UL lgHSGSLD. LI AS &6 @eneser&@Ld router
ifleneor Autonomous System Border Router eTebTml
SI®@P&ESL LHED .
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OSPF gianmadCamed

Link, Router ID, Neighbor, Hello Protocaol,
Neighborship ~ database wWMHMIO  Topological
database  GumermemeudeT  OSPF  efléd
vweaTU(BSSL LB Flewmd QFTHSETT@GLd.

Link eredrLigl router fleir interface gy, @Ld. Link
State Advertisement eTedTLIg) router interface, ip
O  mask  Cumem  FHeuSMET
2 aerL&&lw packet &HETTGLD.



Router ID eTesTLIg) router interface 60 2 @Ter ip
address 9, @LO. ospf protocol router id udlemeor
QBLQeury&lev Qe L (HeTer
loopback interface udlesr ip address uemesr router id
wrs T(hHssis CsTeTEpd, @eaney 6rermmed
WaslQuflw  physical ip Wemer eT(HSGIS
Q& e EmLb.

Neighbor @Gy @emesrii9e(point-to-point serial
link) @(HSGSLDO router 6T GMISGSLD.

Adjacency eTeiTLIg)| @u’smsr@ ospf 2_emLw router
sEh&G @ Gu o ater routing updates
GO eigrp QUTMISSeuTUicd CriflenLwrs
SergienL W neighbour WL b updates LIFFHS
QamaT@Epd.  ,eTmed  ospf  FeTERINL W
SHSTeUled 2 @Temr  neighbour  router
el updates LISNT 15 gl QST 6T EBHLO.



Hello protocol eumergl SiFH&leL 2 aTem router
Fanem &eur(HllgS gl topology table B eurléas
LweTLI(h S .

Neighbourship database Wled yHSTELOUNGD
©_GTET router $&HeUGEeMET hello packet epeuLd
SNBE g o 6TeTyhRdl  FHHEUSMET
B eur $lg g1 Qsmer@mLd.

Topology database uleb Gy erflumeiieh o arer
router SefLOBHG QUDUILILL LSA (Link State
advertisements) SSHEUSEIT Cald s

UL g (HSGLD.
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OSPF uwesrum(p)

@Cr area &f6d o aTer router &eafléd ospf
configure QFu D Wepiamer @B Frerme
urfgal CurdlGomw. wseled LLw 7.2 Wed
o aTergl GuUTETM network jeEOLINDHSET6Or
basic configuration QUL Ceuer(Hd. @BS
Frerdléd router SmeTSFLD area 0 &led
2 GTET Gl TATLIMG FHeueaTSHe) QSHTaTs.



40.0.0.1 4p.0.

10 2002 )
|"--_.J"'"| ’“i--.!""l”l
Roupr-er 20 0.0.1 Routkr-FT Routkr-FT
i po.00t Feree
| I |
) 30.0.0.2 150.0.0.

UL 7.2

router 0 o460 configure terminal &L LenerT
Qar(hsg Yeesry ospf configure QEuidl
router ospf 1 eraim &LLeem QaTHSIH
Cauar(Hd. s Lememudled 1 eTerLIgl process id



SGLD. process id QpL Qeurf &dleb
SjeLwrerors  QFweupw. process id 1
Welmh & 65,535 WayeT Qmasemd. HSS
QFweurd  network  advertise = QEuidl
Gouewr(HLd. network advertise QFUIlL network
10.0.0.0 0.255.255.255 area 0 6rebim &SL.L MG
Qarsd Geuetr(hd. 0.255.255.255 eT6drm
wild  mask e  octet per 10
OpLQeaurfgdled  urfemeud.  Geuestr(HLd
TaTUmg GMSE MG area elena euanTWMISS
area 0 eratp SLLeeT UweTUHSSL
ul(eterg. UL 73 Fflé  SLLemer
vweTu@SSL UL (HeTeT wpem Sreuriissi
U (heTerg.



Router (config) grouter ospf 1

Router (config-router) fnetwork 10.0.0.0 0.255.255.255 area 0
Router (config-router) #network 20.0.0.0 0.255.255.255 area 0
Router (config-router) fexit

UL 7.3

Shsg router 1 & configure QFUSHIDO
wenpllenes urfeaeuul(HGeurtd (LLLDd 7.4).

Router (config) grouter ospf 1

Router (config-router) #network 20.0.0.0 0.255.255.255 area 0
Router (config-router) #network 30.0.0.0 0.255.255.255 area 0
Router (config-router) fnetwork 40.0.0.0 0.255.255.255 area 0
Router (config-router) fexic

UL 7.4

Router 2 @ configure Q&uiyw wemuieneor



urjeneuuiHGeurd (LLLD 7.5).

RBouter#config ¢

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

Router (config-router) gnetwork 40.0.0.0 0.255.
Router (config-router) gnetwork 50.0.0.0 0.255.
Router (config-router) fexit

Bputer (config) fexnit

LD 7.5

Ospf configure QawigL9er epeirm router SeflgyiLd
show ip route LLeneT Q&T(HSST6L router &6iT
Qaamssl Lig®GaS (P ubbl ibibsl
Q&maTaTeumLd.

router 0 @460 show ip route &LLewerT
Qarhgseer Carearmid Qeuafi(H UL 7.6
& sreTa&sL LIL (HeTerT gl



Routerfshow ip route
Codes: C - connected, § - static, I - IGRP, B - RBIP, M - mobile, B - BEP
D - EIGRE, EX - EIGRP externsl, O - OSPF, IR - Q8PF inter ares
WL - OSPF N33R externzl type 1, NZ - QSPF NSSR externzl type 2
El - OSPF external type 1, EZ - OSPF external type 2, £ - EZGP
i - IS-IS, L1 - IS-IS level-1, Li - I5-IS level-Z, iz - IS-IS inter ares
- candidate defzult, U - per-user static route, o - ODR
- periodic downloaded static route

=

Gateway of last resort is mot set

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

30.0.0.0/8 [110/€5] via 20.0.0.%, 00:00:03, Serial2/0
40.0.0.0/8 [110/128] wvie 20.0.0.2, 00:00:03, SerialZ/0
50.0.0.0/8 [110/129] vis 20.0.0.Z, 00:00:03, SerislZ/0

[ =R~ I

UL 7.6

uLgdler o arer Geueflli® epeud 10.0.0.0
OO 20.0.0.0 network CrAleLwrHead
30.0.0.0, 40.0.0.0 WwH@Id 50.0.0.0 QL Qeuryé

ospf epeuld @enewrdall LI (HeTereng Mk Sl



Q&meTer WigHmG.

router 1 u9eéb show ip route &L LeneT
Qarhgseyer Carearmid Qeuefi( UL 7.7
& sremdsst Ul (Hereargl. 10.0.0.0 WwHMILD
50.0.0.0 network @G&6IT ospf ePEILD B)enewT &Ll
Ul (heTerg 20.0.0.0, 30.0.0.0 wHmLd 40.0.0.0
OpLQeurjs  CrfloLwrs  QaoarssL
U (heTergl.



Routerfshov ip route
Codes: C - connected, § - statie, I - IGRP, R - RIP, M - mobile, B - BEP
D - EIGRP, EX - EIGRP external, O - CBPF, IX - OQSBF inter ares
N1 - CSPF NSSR external type 1, NZ - OSBF N3SR external type I
El - OSEF external type 1, EZ - OSPF externzl type Z, E - EGP
i - IS-I5, L1 - IS-IS level-1, Li - IS-IS level-Z, iz - IS-IS inter zrea
* - candidate defsult, U - per-user static route, o - COR
P - periodic downlozded static route

Gateway of last resort is not set

10.0.0.0/8 [110/85] via 20.0.0.1, 00:00:22, SerialZ/0
£0.0.0.0/8 is directly connected, SerialZ/0
30.0.0.0/8 is directly connected, FastZthernet0/0
40.0.0.0/8 is directly connected, Seriald/0
50.0.0.0/8 [110/65] wiz 40.0.0.2, 00:02:08, Serial3d/0

=R I I =]

UL 7.7

router 2 W60 show ip route &LLewerT
Qarhgseer Camearmid Qeuefi(H UL 7.8
& sTeT9ssL LIl (HeTerT gl



Routergshow ip route
Codes: C - connected, 5 - static, I - IGRE, B - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSEF, IR - OSPF inter area
W1 - OSPF NSSR externzl type 1, NI - QSEF NSEL exnternal type &
El - QBSPF external type 1, EZ - OSPF externzl type Z, £ - EGP
i - I8-15, L1 - I8-I% level-1, LZ - IS-IS level-Z, iz - I5-IS inter ares
* - candidate defsult, U - per-user static route, o - ODR
P - peripdic downloaded static route

Gateway of last resort is not set

10.0.0.0/8 [110/129] vie 40.0.0.1, 00:00:31, Serial/0
20.0.0.0/8 [110/128] via 40.0.0.1, 00:00:4&, Serial?/0
30.0.0.0/8 [110/€8] via 40.0.0.1, 00:02:2Z, SerialZ/0
40.0.0.0/8 is directly connected, SerialZ/0

50.0.0.0/8 is directly conmected, FastEthernet0/0

[ B ===

UL 7.8

Router 2 e 40.0.00 wHMLHO 50.0.0.0
OpLQeuris  GrfloLwrs  Qoear&sL
U (QereTg. 10.0.0.0, 20.0.0.0 WH@ID 30.0.0.0
network ospf eLPEULD @leET &L LI (h6T 6T Sl.



show ip ospf &LLenerT epeuLd ospf process, router
id, area FHEUEGET LOOHMILD LSA timer GuTeTm
S&eUMSMET SMbG QSTETET (PlgULd. router
0 6b show ip ospf &L Lenerulerr GQeuafui(h LILLd
7.9 6 sreTasL UL (HeTer gl



Routerrshow ip ospf
Routing Process “ospf 1" with ID 20.0.0.1
Supports only single TOS(TCS50) routes
Supports opaque LSA
SEF schedule delay 5 secs, Hold time between two 5PFs 10 secs
Minimum LSA interval 5 secs. Minimum LS2 arriwval 1 secs
Number of external LSA 0. Checksum Sum 0x000000
Number of opaque 45 LSA 0. Checksum Sum 0x000000
Number of DCbitless externsl and opague A5 L3R O
Humber of DoNotlge external and cpague 25 ISR O
Number of areas in this router is 1. 1 normsl 0 stub 0 nssa
External flood list length O
Lrea BACKBONE(0)
Number of interfaces in this area is Z
Arez has no suthentication
SEF algorithm executed 11 times
Rres ranges are
Number of LSA 3. Checksum Sum OxOlebae
Number of opaque link LSA 0. Checksum Sum 0x000000
Number of DCbitless LSA 0
Number of indication LS& O
Number of DoNotAge LSA O
Flood list length O

UL 7.9



Show ip ospf database &LLemeT epeud Router
Link State, Link ID wHmW Adv Router
FaHeULGmET QMbg QaTaTaTemd (LILLD
7.10).

Aouterrshow ip ospf datzbase
0SEF Router with ID (20.0.0.1) (Process ID 1)

Router Link Stztes [(Arez 0)

Link ID L0V Router Lge Seqi Checksum Link count

20.0.0.1 20.0.0.1 2%¢ 0x8000000b 0x00a37k 3

50.0.0.1 50.0.0.1 1003 0x8000000¢ 0x008c10 3

40.0.0.1 40.0.0.1 83e 0x8000000a 0x00b&Z23 5
L 7.10

Show ip ospf interface &L Lemelm epeuLd interface
updw saeauEmer MG C&ETeTeTaumLd
(LLw 7.11).



Routerrshow ip ospf interfzce
FastEthernet0/0 i3 up, line protocol is up
Internet sddress is 10.0.0.1/8, Area 0
Process ID 1, Router ID 20.0.0.1, Wetwork Type BRORDCAST, Cost: 1
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 20.0.0.1, Interface address 10.0.0.1
o backup designated router on this network
Timer intervals configured, Hello 10, Desd 40, Wait 40, Retransmit 3
Hello due in 00:00:07
Index 1/1, flood queue length 0O
Wext 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 1
Last flood scen time is 0 msec, maximum iz 0 msec
Weighbor Count is 0, Adjacent neighbor count is 0
Suppress hello for 0 neighbor(s)
Serial?/0 is up, line protocol is up
Internet zddress iz 20.0.0.1/8, Zrea 0
Process ID 1, Router ID 20.0.0.1, Wetwork Type BOINT-TC-BOINT, Cost: &4
Transmit Delay is 1 sec, State BOINT-TO-POINT, Priority 0
No designated router on this network
No backup designated router on this network
Timer intervals configured, Hello 10, Desd 40, Wait 40, Betransmit 5
Hello due in 00:00:04
Index 2/, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximm is 1
Last flood scan time i3 0 msee, maximum is 0 msec
Weighbor Count is 1 , Adjecent neighbor count is 1
Adjacent with neighbor 40.0.0.1
Suppress hello for 0 neighbor(s)



UL 7.11

@B GO L interface UDHYL OBSI
QameTer (LU, FTeTmTa, Ethernet interface

Wemerr uHPlw FEHeucLEemeT HDIBEH CFHTeTer
show ip ospf interface FastEthernet0/0 eredTm)
Qar(hsSL Ceuesr(Hibd (LLLd 7.12).

Jouter>show ip ospf interface FastZthernet(/0
FastEthernetl/0 is up, line protocol is up
Internet address is 10.0.0.1/8, Arez O
Process ID 1, Router ID 20.0.0.1, Network Type BRORDCAST, Cost: 1
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 20.0.0.1, Interface address 10.0.0.1
Mo backup designzted router on this network
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:03
Index 1/1, flood queue length 0
Wext 0x0({0)/0x0(0)
Last flood scan length is 1, maximum i3 1
Last flood scan time is 0 msec, maximum iz 0 msec
Neighbor Count iz 0, Adjacent neighbor count iz 0
Suppress hello for 0 neighbor(s)



UL 7.12

OSPF  Lweru(Sgeter QB Ceuryddled
neighbor UDHL  FHeuBLSmeT MBS
Q&maTer show ip ospf neighbor &L Lener
LwetUhED gl (UL 7.13).

Routerrshow ip ospf neighbor

Neighbor ID Pri  State Dead Time  Address Interface
40.0.0.1 0 FLL/ - 00:00:31  20.0.0.2 Serial?/l
1

UL 7.13



52

OSPF W6 U6 area
Hweru(hs &eb

QpLQeurid jemwlided ospf uded Lev area
saT LweTL(RSS Couattriqw FPHlenc auHLd.
Sjeueurm e eraflu jenwlnfener UL 7.14
& sTeT9ssL LIL (HeTerT gl



UL 7.14

Wl UL g6 srerilssiinrL g Gumrerm
IlgliLiemL configuration QWL Geuestr(Hibd.



Metreury router 0 6b 10.0.0.0 Wlemedr area 1 eqgyiLd
20.0.0.0 Wenesr area 0 60 configure G&FuiwW
Geuesor(Hd (LLLD 7.15).

Routerrenzble
Routergconfig t
Enter confiquration commsnds, one per line. End with CNTL/Z.

Router{config) #router ospf 1
Router|
Router|
Router (config-router) fexit

Router(

config-router)#network 10.0.0.0 0.255.255.255 area 1
config-router)fnetwork 20.0.0.0 0.255.255.255 area 0

config) gexit

UL 7.15

router 1 Wleb 20.0.0.0 Wemeor area 0 wlgyid
30.0.0.0 Wemasr area 2 Wgyid configure GQFuiw
Geuesor(Hd (LLLD 7.16).



Routerrenable

Routerfconfig t

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

Router (config-router)gnetwork 20.0.0.0 0.255.255.255 area 0
Bouter (config-router) #network 30.0.0.0 0.255.255.255 area 2
Router (config-router) #exit

Router (config) fexit

UL 7.16

@iy gHUl(H 2 GTETSHT  6TETLISE 6
Pl show ip route eTeIM SLLEmETEOW
vwerL(B S Ceuestr (HILd.

Show ip route &L Lememenw router 0 uled
vwearuBSHw ety LLw 7.17 Wed 2 6TeTg)
Gurrermy Qeuafll(H Cameirmud.



Routergshow ip route
Codes: C - connected, § - statie, I - IGRE, R - BIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSBF, IR - OSEY inter area
N1 - OSPF NSSR externzl type 1, NZ - OSBF NSS2 externzl type 2
Z1 - OSPF external type 1, EZ - OSEF external type Z, E - EGP
i - IS-IS, L1 - IS-I5 level-1, LZ - IS-IS level-Z, ia - IS-IS inter ares
* - candidate defzult, U - per-user static route, o - ODR
B - periodic downlozded static route

Gateway 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
0 IR 30.0.0.0/8 [110/65] via 20.0.0.2, 00:00:01, Serial2/0

UL 7.17

router 1 Web & _eirer ip 30.0.0.0 &3 ospf inter area
eped @aneTdsll LIl (HeTarsmed O IA eTeTm
GOE®H ewpeuwd STl LIL (HeTerT .

Show ip route &L LeneTeow router 1 uled
vwearuSHw ety UL 7.18 6 2 6TeTg)



Gurrermy Qeuafl(H Cameirmud.

Routerdshow ip route
Codes: C - comnected, 5 - statie, I - IGRE, R - BIP, M - mobile, B - BEP
D - EIGRP, EX - EIGRP external, 0 - 03PF, I - O3PF inter ares
N1 - OSEF NSSA externzl type 1, NI - 03PF N35R external type 2
El - OSPY external type 1, ZZ - OSEF external type Z, E - EGP
i - IS-I5, L1 - IS-IS level-1, LZ - IS-IS level-Z, ia - IS-IS inter ares
* - candidate default, U - per-user static route, o - ODR
P - peripdic downloaded static route

Gateway of last resort is not set
0 I2 10.0.0.0/8 [110/65] viz 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 comnected, FastEthernet0/0

UL 7.18
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