INSTITUTO TECNOLOGICO DE SALINA CRUZ

REDES DE COMPUTADORAS
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CARRERA:

INGENIERIA EN TECNOLOGIAS DE LA INFORMACION Y LAS
COMUNICACIONES



OBJETIVO:

Al completar esta practica de laboratorio podra:

Conectar una red de acuerdo con el Diagrama de topologia
Eliminar la configuracion de inicio y recargar un router al estado por
defecto

Realizar tareas de configuracion bésicas en un router

Configurar y activar interfaces

Configurar el enrutamiento OSPF en todos los routers

Configurar las ID del router OSPF

Verificar el enrutamiento OSPF por medio de los comandos show
Configurar una ruta estatica por defecto

Propagar la ruta por defecto a vecinos OSPF

Configurar los temporizadores de Hello y Dead de OSPF
Configurar OSPF en una red de accesos multiples

Configurar la prioridad OSPF

Comprender el proceso de eleccion de OSPF

Documentar la configuracion OSPF

INSTRUCCIONES:

Elaborar las practicas correspondientes ya explicadas en clase en el
simulador de Packet Tracer.

MATERIALES:

e Computadora
e Simulador Packet Tracer

e USB

e Office Word



Escenario:

R DT
ou!c

— Switch-PT .;Al'c}‘ PT N
PC-PT Switcho Router-PT Qouter o Switch2 eC-PT
PCO et Routerd Router2 pC2

Tabla de enrutamiento:

Gateway por

Direccion IP Mascara de subred

Dispositivo Interfaz

defecto
Fa0/0 172.16.1.17 255,255.255.240 No aplicable
R1 S0/0/0 192.168.10.1 255.255.255.252 No aplicable
$0/0/1 192.168.10.5 255.255.255.252 No aplicable
Fa0/0 10.10.10.1 255.255.255.0 No aplicable
R2 $0/0/0 192.168.10.2 255.255.255.252 No aplicable
S0/0/1 192.168.10.9 255.255.255.252 No aplicable
Fa0/0 172.16.1.33 255.255.255.248 No aplicable
R3 $0/0/0 192.168.10.6 255.255.255.252 No aplicable
$0/0/1 192,168.10.10 255.255,255.252 No aplicable
PC1 NIC 172.16.1.20 255.255.255.240 172.16.1.17
PC2 NIC 10.10.10.10 255.255.255.0 10.10.10.1
PC3 NIC 172.16.1.35 255.255.255.248 172.16.1.33




Configuracion de los routers:

R1

| physical | config | cul

108 Command Line Interface

Routerrensble

Routergconfig t

Enter configuration commands, one per line. End with CNTL/Z.
Bouter{config!fhostname 21

Rl {ceonfig) fenable password victeria

Rl {config) #banner motd x REDES DE COMPUTADCRAS-LAGUNAS ZARATE VICTORIA-UNIDAD &5-
PRACTICR &€!!lx

R2

| Physical | confia | ©uT

I10S Command Line Interface

Router>ENARLE

RoutercgCONYIG T

Enter configuration coomands, one pers line. End wath CHNTL/Z.
Routex (coafig) FECSTHRAME D2

RI (config) $ENABLE PASSWORD LACTNAS
RZ (con®ig) $TF DOMATIN-LOODKUF

RI (oonfig) $LINXK CONSOLX O

P2 config-line) fPASINORD HOLA

P2 fconfig-liau) $LOCIN

A2 {config-linec) $EXIT

RZloonTigl $LINE VITY 0O

RI(monfig line) $PASIWORD MOLA

22 (config-laine) s LOGCIN

R3

Physical | Conflig | CLI

I10S Command Line Interface

Noucver-enable e
Fouresfoconzig ©

Entery configurarnion command=s, one per l1ine End with CONTL/Z

Adoutes (confaig) thostneame 23

RI{oonrigl genahle pasaword saratne

RS{confag) é ne ap domesin-lookus

RA(conTtigigline conmnlas 0O

A8 (config-line)lpasuwozd hola

RI{config-line)glagin eaxic




Ahora el levantamiento Ethernet y seriales de cada uno de los routers:

R1

L S L

FPawmmword:

B e S S

EnvTer sconfigurarion cormmands. one per line. Tnd wwich NI .
-

B e s
FliconTig A2 *ip addres 172.1C.1.17 2T . ITT.3TZ.2
TET frtwaen ® hag=— ik ) Ewaes cabaeade

DY e P A=t S &
ALINK-L-CHANGRD: Intesrface lastizhernezO/0, changed sSTate To wp

CLINZPASIO- a—UBDONNH - Lifle PIrotocol On Llitesiece JastithesnetUsd, changed «ta =

o up

Fliconfig 4if) sinvarface sarxiall O

T Carnerad o ang—a k) &g AWY LA AN L T Hmm Y e i

FliconTig 1) *nc

ALINK I CUHANGID: Interface Jeriall /0, changesD satate T ZdAowns

D frmrea = T8

Rliicanfig-4i2) ranctesrface sexialld 0 -

DL Lo T lag= 4t I Pirn mrdddivres 1T9WT TA=R IO B TAR TRAA TERR DR

Kliconfig-if)rnoc alhuc

WU LB - O AL MET A Hes s, Hilslsgead AT ane Lo Ao

Rl titconfig 1)@ -
| e | [ e

Wl rarmarnls

- avoxd:

LT e e e

AnTer conTigUuraricon coaumands, one pex Line. Zna waithh CNILCZ .

TIT (e P Aoy B4 rr e e P P SO

FLliconfig AT frip addzes 20.10.10.1 JITT.3TC.2zS.0

TIT freranr Mgt ) Gerve b

I Camrrn T = P&

BLINK Z CIANGZED: Intexs e« IFascTtIch =0/0, = = == - T up

ALINZISROIO Z UTSDONIN: Iine proTosol onm Interface JTastIch ors0o, 2 = =

| e e I S S T - deanI T
2icen®Tig iT)vipy addres 153 .1C0.20.3 ITT.3TS.ITZ.3=3
L L R

| M L pmasid agg = s 3 4

SLINK = CIIRANGED: Inter® - Cacial

Pl lconfig ifieinvarface seriald/o
I B R gD D B e sl
ALIFTPROTO S -TUFDOMIT: Tdins provoccl on Inverface
MU GO A=At I AN E AT Mo LaLXS U

| P lconfig-ifiety addrar 153 166 10.95 Ia= an
| M eonEig =i B slaT

WL LN - - = CHANHGAD . lnCex

- Neslaiw/0, Shanged =

Ir




R3

RIrenacle
Fasswoxd:
Roiftcanfiguse T
Tnter configurarion commands, one per line. End wwich CMNTIL/T.
E3(confagléinverface fTaO/0
A mefeizars 17T TR 1 XX IRE TRA TRR Tam
3 g
RR 1oonfig-1C)8
SLINK-S -CHAMNGED: Intesrace JTaszIicherne=0/0, changed scate ©Tc wup
FLINZTFROTO = TSFDOMT: Time proTocel on Inverface TasstIch cQ/0, 23 a =
e up
TN (e s ) B vty Faarmis e | 1T
T e e L S R A

TAge=aT) B abat
RI(canfig-aZ) e
SLINY T LCIIRANGZID: InTtesZa Zexzialio,
Fliconfig L) finvecsrface seriald/0
AX(config-s2)eip

LRalate wrry Tordaer e Fovemwr Musw a1 T/, v*Prmm P T =

Cag—rira

Fag—iT)Barp A LU Smm S A
RItcontig-Lsf)osnc sanuc
RI)(confag 18)®
SLINK I CIIANGID: InaTtes e Teziald/s0,

[ copw || eame ]

Ahora podemos ver como fue realizada correctamente el levantamiento de cada uno de
los puertos.

;. Swelce-pT ' Dodedl .

PL-FT Sadehd Ra43TT Link  IP addre rn = Adere
L TarsEckarhezosl W 172:1¢.4 <hoL a .
fanzEtoacnetl/ Dewn tnot esth 0DZA. $2C0
Barlaz2/n w <not set>
Jertallju > Mot awty
Dewn <00L SeL>
v fnot wmtr 000G YVET W

Pryaicsl Toconion: Inteccicy, Scem Cloy, fnrporsse Qffice, Viring Qlcsec
™




Continuamos verificando el direccionamiento IP y las interfaces con el comando
SHOW IP INTERFACE BRIEF.

R1

Bl>enabla
Pasawozd:
Rigshow Ip interface briaf
| Intexfacea IP-Address OK? Method Stactus Pxotocol
FastEZchexrnetd/0 172.26.1.17 YZ5 manual up up
FastEchernetl/0 unasszigned YES unsetc adminisctratively dosn down
Serialz/o 192 . 1¢8.10.% YES manual up up
Serial3sQ 192_1e8.10.5 YE5 manual up up
FastEthernet4/0 unassigned YES unset admanistratively down down
=
FastZthernets/0 unas=igned YES unset administratively down down L
21z =
Copy || Paste
|
FLranaclie
B N Famworas
FITanow 1o inTesface briex
| InTecsece Ie Azacess O Mernoa Status Proctocol
N
FTascitharneazOos0 10.10.10. 1 TRS manual g -
s I
FasTtZchernesl/ 0 unassiones TES unsev ATmInlieTrATiIVely dosm dosn
Eae
Serielz 0 12X .1C0. 10, YRS manual wve -
: Ceriell/ 0 1293 .1GC0.10. TES manuesl wuo e -
Tapcicharneas4é 0 wosesioned TEC unmser sdminisTravively Sosm dosm
' TeascIvhernecZ/ /0 vmeasrioned YIS unsavw admintsrrarively dSosm =—osn
=iw —
[y, ] [ retee ]
|’ FIlsanatle
Fd3fshiow 1p Ainteszface bDiiers
Intezface IP-Addre=a Q? Mazhod Jzactus Frortacal
[ N FascRohexnen/0 172 . 16.1 _aa VER manual up ap
TascIcherne=l/0 unassigned Y¥IZI unses admintscracively dDown down
Sezielizso idz.18v.10.¢c YES manusl up ap
N Huriaul=msa 192 == 1O 10 NER et g e -
M FasrEchexnec4,/,0 unansigned Y¥YES unaec Aadreiniacracively dowun down
| FascIcthernesI. 0 unassigned ¥IT unses agdminiacratively <down down =
ARE ~
|
i LenSomnre s boo bt




Seguimos ahora con la configuracion de los interfaces Ethernet de las PC's:

PC1:

— —— -
1P Configuration
1P Configuration
DHCP - Statnc
! IP Addrass 172.16.1.20
| Subnet Mask 26585 .288 . 285,290
Default Gateway 172.16.1.17
DNS Sarvear
| IPve Configuration
DHCP f Auto Config & Staunc
IPvE Addrass /
Link Locasl Addres=s FESO::260:5CFHFFFEZ7S-9423A0
| IPVvG Gataway
IPvE DNS Sarver

PC2:

IP Configuration

IP Configuration

DHCP - Statc
IFP Addraess 10.10.10.10
Subnet Mask 255.255.255.0
Darfault Gateway 10.10.10.1]

DNS Sarvear

IPvSe Conmnfiguration
DHCP Auto Config & Static
IPvE Addrass 7/
Link Local Addrass FES8O::260:70FF:FEO2:7511
IPVEG Gateway
IPVE DNS Sarvear




PCa3:
1P Configuration 3.

I Configuration

DHCP @ Static
IP Address 172.16.1.25
Subnat Mask 255,258 .2585.,.248
Dafault Gataway 172.16.1.33|

DNS Sarveaer

IPve Configuration
DHCP Auto Config & Statc
IPve Addrass /
Link Local Addrass FEBO::209: 7CFF::FEEA:9138
IPVvVOG Gateway

IPwE DINGSG Searven

Ahora probamos las conexiones de las PC’s utilizando el comando PING:
PC1:
x

round Trip Tim

= Oma, Maximum =

PC2:

tes Tracer PC Command T




PC3:
CommandPrompt ==

Ave

ommands, one per line End with CNTL/Z =

Copy ; Faste

Configurar la sentencia de la red LAN:

R

e

2

E one per line. End with CNTL/Z.
R

R1 1€.1.1€ 0.0.0.15 area O

Rl

Copy | Paste

Configurar el router para notificar la red 192.168.10.0/30 conectada a la interfaz
Serial0/0/0.

Rl>enable
Passaword

[l gconfigure termanal

Enter onfiguration commands, one per line End with CRTL/2
=54 1g) §roucter cspf 1

R1 = ares 0

RL (¢ ig-routeX) fnectwork 1592 .3168.10.0 0.0.6G.3 area 0O

Bl iconfz »::-.n;::n:|




Configurar el router para notificar la red 192.168.10.4/30 conectada a la interfaz
Serial0/0/1.

|
Risenable

Password:

Rifconfigure termanal

Entesr configuration commanzdix, one pes line End with ONTL/Z
RL (config) Proutex ocapf I

AL (config-router)fnertwork 172.16.1.16 0.0.0.15 araea 0

Rl (config-router)#network 1S:.162.10.0 0.0.0.3 area 0

Rl iconfig router! fnetwork 192 168 . 10.4 0.0.0.3 area 0

R (config-zoutes) §

|

1

( Copy, |L_§’_a_ste

Cuando haya finalizado con la configuracién OSPF para R1, regrese al modo EXEC
privilegiado

| oo I | ot

Eliminar la ID del router configurado con la forma no del comando router-id.

Plrunable

Pasavoxd:

Rigconfig ©

. Enrer configurasion commands, one per lane End wzth CNTL/Z

21l (confaig) fscutes capf 1L

Rliconfig—roucer) $zroutor—id 10.4.4.4¢

Al fconfig-rouseri $fRcload oOor use “clear ip ospf procesas™ command, for This to tak

- affacrt ’?’

Reiniciar el proceso OSPF por medio del comando clear ip ospf process.

Rlizconfigure scrminal

Entez configusdtion cummurnide, one pwez lisnae. Z2nd watl: CNTL/Z2.
Al lconzig) fena

Riz

ASYS-S-CONTIS_T- Configured from consols hy cronanies

dlécleunz: ip Capi procwss
Feaxet ALL OISF) przocweases’l [nz): yes e

a1zl -




Configuracion del costo de OSPF:

| Physical | config | <LI

10S Command Line Interface

R e o S Bk S e -

c 172 16.1 16 z:e directly connacted, FastEcherne=0/0
1ISZ.168.10.0/30 1= subnerved, & subnecs

c 152.1€8.10.0 ia digectly connaecoted, Sexialaso

c 192 _1868.10.48 iw directly comnected, Sesials3/0

Rlizshow 31p route
Codes: C — connected, § — stavic, I — IGRP, R — RIP, M — mcobile,
D — EICRP, EX — EICRP extaznal, O — OSPF, IRk - OSDF inteae:x

Z1 - OSPF external type 1, EZ - OSFF e&xternal t©ype 2, E -

* — candidaete default, U — pesz-user static route, o — ODR
= perzodic cownloaded stasic route

Cataway of laaT XasoXTt is not sSat

I0.0.0.0/378 1s subnetted, 1 subnets

10.1.1.1 i3 directly connected, Loopbackd
172.16.0.0/28 Lfa subnetted, 1 subnets

172 .16.1 18 zm dicectly ronnected, FastEchernecz0/0
1S2.188 .10 0730 1= subnetted, & =Subness

152.168.320.0 13 dirxectly connactad, SaxializZ/ 0

192 168.10.4 ie dizectly connected, Sezia«lsS/0

oo 00

8 - BGP

arwa

N1 - OSPF NESA external type 1, N2 - OGSPF NSSA external =ype 2

EGP

i - IS-IS, LI - IS-IS lavel—-l, 12 — IS—-IS8 level—-2, 1a — IS-IE8 inter araa

Copy

FPaste

Utilizar el comando show interfaces serial0/0/0 en el router R1 para visualizar el ancho

de banda de la interfaz Serial 0/0/0.

2lesnhnow ntwerzfecws swziel2/0
Serciall /0 s up, line protocol i up connected)
Fardware 1sa BEDE4570
Internut addzess Lls 1592 _1€68.10.1/30
MIU 1500 pDytes, O¢ 120 ¥bitc, DLY Z0000 csec,
reliabilicy ZR5/Z55, =xlieoad 1/7585, rxload 1/355
Encapsulatlaon HDOLC, loopkback not sat, keapallive sern (10 see)d
Lazt input Deves, Coutput Deves, output hang neves
Tass sclearing of "ehaow inrterfaca™ counTters naver
Input qgquevuc: O/75/70 (alsce/moaxs/dropal; Tonal ounpus drops: O
Ruuuuing steatugy: weighted feazx
Cusput guece: 0/1000/C4/0 (sixze/max total/threshold/drop=)
Converasaniona O/D/25€ (oomive/man acnive/max nonal)d
Pevuzved Conveszsations 0/0 (allocatud max wllocsted)
Available Sandwidsh 2C kilcocbice/ sec
5 minuTe fnpurn rate &1 binesaec, O packamasasc
B minUle CULPUT Zale 49 bizasace, O packaevss/ace
360 packets anput, L3224 Dytes, 0 no Susttes
Received €4 broadocaste, O runte, O giancte, O Throt=liewn
9 inputn crxora, O CRC, 9 frame, C overrsun, 0 ignorxed, O aboxs
330 packets cutput, L0950 bytes, O undesouns
0 surtput errcra, 0 collisions, 1 Ainterface resataes
0 ournpurn buffer fallures, 0 ourpurn buffera awvapped Outn
——Mozu——

i

Cuopy

] [

el

Utilizar el comando show ip ospf interface en el router R1 para verificar el costo de los

enlaces seriales.




Rlirenable
Pas=sword:
Risgshiow 1p capfl intwzface
SascXtheznet0/0 aw up, line pIotocol is up
Toamerner addrean 1im 172 16 1 I1T7/38, Avem O
Pzrocesa ID L Rourer ID 10_4.4.4, WNavwork Typae BROADCAST, Cost: 1
Tranmmit Delay 2a 1 msec, ZState DR, Foiozaity 1
Designated Roumer (TD) 10 4 4.4, Inserface addrsaws 173 18.1.17
No backup designaned router on this nevwoxrk
Toimmszs antezvals configuzed, Hello L0, Deaz 60, Wazt 40, Jetzansmat S5
Hlellas due =n 00:DO0-01
Inden 171, Tliood queues length 0
Nuxt 0xCi0)/0=x010)
Last flood scan length is 1, maxisum is 1
Tast flood acan mimes 15 O maese, maximum 1 0 masco
Nelghbo: Count 12 0, Adjacunt aelighbo:r count du 0
Suppresas hellc tox Q neaghbozis’
Serialz/0 1e up, Iine provoacnl fa ap
Intvernet addrass 1o 1593 . 168.10.1/30, Axea O
Procesa 10D 1, Poutes 1D 10.4.4.4, Netwoszk Type POINI-TO-POLINIT, Coaz: 1562
Tranemit Delay 2m 1 saso, State POINT-TO-POTHT, Priaric=y 0O
No deoesignaved rouner on this nenwork
No backup deusignated zoutez oo thas awbwozk

Timer inrtervals configured, Hellec 10, Deazt 40, Wazis 40, Recransmit = E
Hello due In 00-00:-00
——Moze—— -

[ copy | [ oamte

Examinar la tabla de enrutamiento en el router R1 para verificar el cambio en la métrica
del costo de OSPF.

FlLremazle
Fasswozas
HPileshiow 1ip zoubwe
Codea:. € — conncewed, 8 — stacle, I — ICBP, A - PID, M - moblle, B — BCD
D — ETARP, =X - ETAAPF eaxtermal O — GSPF, TA — ORPF inmer area
M1 - OSPF NIESA extermal Tyepe 1, NI OS%F NMOSA exTernal T—ype o
b &8 QOSPY externmal Ttyre 1, X2 QOSFY externmal Tygye I, X zeF
4 — AS-IN, L1l — IS-1S Level—-l, LI — IS5-1S luvel—-d, ia — 1IE-1Y intez stesa
- = vundidety dufuullt, U — per—use: slubzc zuule, o — OCDR
P = periodie dowunioaded snatice rounc

Sazeway of last resost is 0.0.0.0 = netwarx 0.0.0.0

———

L0.0.0.0/3% 1w sublietted, 1 scbiasss

| { 10.2 .1 3% lw dirwctly connuciod, Loopback0
17 16 0O A/28 I1m subnenned, 1 subnens
=4 172 1€.1I 1% 2m direccsly connect=ed, FTasmItharnand/0
173.20.0.0/30 1is submet=ted, 1 subniexzs
l < A72.30.2.0C s dizectly coannected, Locpbackl
192 .180.10.0/30 2w subisbtbted, 2 subosts =
o 192 1€5 _10.0 1o dQircenly connected, Becriol2/0 =
l (= 192 168 10 4 1a Atreomly conneonead, Sertallx/ o "'
== 02.0.0.0/0 4= AdAiLxecely c=eds, = ackl -
| -
|
| [ocopy. | [ Paste
|
AL rewnecie

Pasasword:-

P2vconfag &

EnTer coenfiguratsion oommands, one per line Endg with CHTIL/Z
AR (config)dintezfacu Buziall/0

RI (config-22)$ip Sep? hallo-tnterval o

| RZ (conflig-if)$ip oopf dead—Iinterval 20 =
| RI (contag-at)®
RZ (config-iry 8] =

{
%’




Utilizar el comando show ip ospf interface serial0/0/0 para verificar que se han
cambiado los intervalos del temporizador Hello y del temporizador Dead.

Fiveanabcle
Yeasavorda.
RIgAhow 1ip Ann® tnmerface amriala/0n
Sexiall/s0 As up, line proctocel ia up
inturnet eddzese 2 29T 162 _ 10 .2/30, Azee O
Procoess T 1 Roaner TH 182 18 10 9 T Ty POTHT-TO-POTNT, OCnan 1RER2
Tranamic Delay ® ¢ Prioxiz=y O
o designet

20, Waiz 20, Recransmirz =
Hello duw zn 00:0
vdew 2/3 . Clood o
Next OxO{(0) /0x0(0

d scan leagth is 1, maximum s L

| Lant Flood. scan iwe 1 O Isercs. WO LW
| Suppress mells for 0 meighbor (s
A
Cogry l | el
z

En conclusion la practica que realizamos de la configuracion del protocolo OSPF, como

ya anteriormente lo habiamos realizado, indicando el nimero de proceso de igual forma

para los tres routers utilizados en la topologia. Con esta practica terminamos la unidad 6,

con lo cual fuimos observando el procedimiento que se realiza para que la topologia pueda

operar



