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1) Verkabeln laut Angabe

S0/3

/ <S0/0

|

a) Uberprufung der Verkabelung mittels CDP

LAB-N# shoe cdp neighbor

Capability Codes: R - Router, T - Trans Bridge, B - Source Route Bridge
S - Switch, H - Host, I - IGMP, r - Repeater

Device 1D Local Intrfce Holdtme Capability Platform Port ID

LAB-B Ser 0/0 126 RS 2621 Ser 0/0

LAB-K Ser 0/1 121 RS 2610 Ser 0/1

Lab-M Ser 0/2 120 R 2610 Ser 0/0
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b) Design eines IP-Adressenschema um Supernetting zu
ermoglichen (1 Klasse B Adresse steht zur Verfugung)

Netz Netzwerkadresse | Supernetzadresse
B-N 150.1.0.0/24 150.1.0.0/23
N-PC 150.1.1.0/24
B-D 150.1.2.0/24 150.1.2.0/23
D-PC 150.1.3.0/24
B-E 150.1.4.0/24 150.1.4.0/23
E-PC 150.1.5.0/24
B-F 150.1.6.0/24 150.1.6.0/23
F-PC 150.1.7.0/24
B-C 200.200.1.0/24
N-K 199.1.3.0/24
D-J 199.1.2.0/24
E-H 199.1.1.0/24
F-G 199.1.4.0/24
N-M 199.1.5.0/24
M-PC 199.1.6.0/24
c) Fur Design: Pro Router sind 250 PC angeschlossen
Router Interface IP-Adresse
S 0/0 150.1.0.254/24
S 0/1 150.1.2.254/24
B S 0/2 150.1.4.254/24
S 0/3 150.1.6.254/24
E 0/0 200.200.1.254
S 0/0 150.1.0.253/24
N S 0/1 199.1.3.1/24
S 0/2 199.1.5.1/24
E 0/0 150.1.1.254/24
S 0/0 150.1.2.253/24
D S 0/1 199.1.2.1/24
E 0/0 150.1.3.254/24
S 0/0 150.1.4.253/24
E S 0/1 199.1.1.1/24
E 0/0 150.1.5.254/24
S 0/0 150.1.6.253/24
F S 0/1 199.1.4.1/24
E 0/0 150.1.7.254/24
S 0/0 199.1.5.254/24
M E 0/0 199.1.6.254/24

© 2003 by Mitterer Bernhard, Raab Petra, Reinhartshuber Philipp

Seite 4



Cisco Sysrems

®

ﬂ KOMMUNIKATIONSNETZE i Genesation®

2) Routingprotokoll RIP Version 1

a) Routing RIP an allen angeschlossenen Netzwerken aktivieren

- Vergeben der IP Adressen

LAB-B(config)# int s0/0

LAB-B(config-if)# ip address 150.1.0.254 255.255.0.0
LAB-B(config-if)# clock rate 64000

LAB-B(config-if)# description #to Router LAB-N#
LAB-B(config-if)# no shutdown

LAB-B(config)# int s0/1

LAB-B(config-if)# ip address 150.1.2.254 255.255.0.0
LAB-B(config-if)# clock rate 64000

LAB-B(config-if)# description #to Router LAB-D#
LAB-B(config-if)# no shutdown

LAB-B(config)# int s0/0

LAB-B(config-if)# ip address 150.1.0.254 255.255.0.0
LAB-B(config-if)# clock rate 64000

LAB-B(config-if)# description #to Router LAB-N#
LAB-B(config-if)# no shutdown

LAB-B(config)# int s0/1

LAB-B(config-if)# iIp address 150.1.2.254 255.255.0.0
LAB-B(config-if)# clock rate 64000

LAB-B(config-if)# description #to Router LAB-D#
LAB-B(config-if)# no shutdown

LAB-B(config)# int s0/2

LAB-B(config-if)# ip address 150.1.4.254 255.255.0.0
LAB-B(config-if)# clock rate 64000

LAB-B(config-iT)# description #to Router LAB-E#
LAB-B(config-if)# no shutdown

LAB-B(config)# int s0/3

LAB-B(config-if)# ip address 150.1.6.254 255.255.0.0
LAB-B(config-if)# clock rate 64000

LAB-B(config-if)# description #to Router LAB-F#
LAB-B(config-if)# no shutdown

LAB-B(config)# int f0/0

LAB-B(config-if)# ip address 200.200.1.254 255.255.255.0
LAB-B(config-if)# description #to Router LAB-C#
LAB-B(config-if)# no shutdown

— Aktivieren von RIP

LAB-B(config)#router rip
LAB-B(config-router)#network 150.1.0.0
LAB-B(config-router)#network 200.200.1.0
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b) Anzeige der Routingtabelle des Routers B (Superrouter)

LAB-B#sh ip route
Codes: C - connected, S - static,
BGP

I - IGRP, R - RIP, M - mobile, B -

D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area

N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - IS-1S, L1 - 1S-1S level-1, L2 - IS-IS level-2, ia - IS-1S
inter area

* - candidate default, U - per-user static route, o - ODR

P - periodic downloaded static route

Gateway of last resort is not set

(@)

200.200.1.0/24 is directly connected, FastEthernet0/0
150.1.0.0/24 is subnetted, 7 subnets

150.1.6.0
150.1.5.0
150.1.4.0
150.1.3.0
150.1.2.0

is directly
[120/1] via
is directly
[120/1] via
is directly

connected, Serial0/3
150.1.4.253, 00:00:00, Serial0/2
connected, Serial0/2
150.1.2.253, 00:00:07, Serial0/1
connected, Serial0/1

150.1.1.0

150.1.0.0

150.2.0.0/16
astEthernet0/0

150.1.0.253, 00:00:07, Serial0/0
connected, Serial0/0
200.200.1.253, 00:00:25,

[120/1] via
is directly
[120/1] via

[120/1] via 150.1.6.253, 00:00:18, Serial0/3

— Wieviele Routen wurden gelernt? > 4

— Wie ist die Administrative Distanz von RIP =2 120

c) Welche Tabellen werden an den einzelenen Interfaces

ausgesandt?

LAB-B# debug ip rip

*Mar 1 01:04:08.759: RIP: received vl update from 150.1.6.253 on

Serial0/3

*Mar 1 01:04:08.759: 150.1.7.0 in 1 hops

*Mar 1 01:04:10.839: RIP: received vl update from 150.1.2.253 on

Serial0/1

*Mar 1 01:04:10.839: 150.1.3.0 in 1 hops

*Mar 1 01:04:13.491: RIP: received vl update from 150.1.4.253 on

Serial0/2

*Mar 1 01:04:13.491: 150.1.5.0 in 1 hops

*Mar 1 01:04:16.231: RIP: received vl update from 150.1.0.253 on

Serial0/0

*Mar 1 01:04:16.231: 150.1.1.0 in 1 hops

*Mar 1 01:04:26.587: RIP: received vl update from 200.200.1.253 on

FastEthernet0/0
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*Mar 1 01:04:26.587: 150.2.0.0 in 1 hops

*Mar 1 01:04:29.803: RIP: sending vl update to 255.255.255.255 via
FastEthernet0/0 (200.200.1.254)

*Mar 1 01:04:29.803: RIP: build update entries

*Mar 1 01:04:29.803: network 150.1.0.0 metric 1

*Mar 1 01:04:29.803: RIP: sending vl update to 255.255.255.255 via
Serial0/0 (150.1.0.254)

*Mar 01:04:29.803: RIP: build update entries

=

*Mar 1 01:04:29.803: subnet 150.1.2.0 metric 1

*Mar 1 01:04:29.803: subnet 150.1.3.0 metric 2

*Mar 1 01:04:29.807: subnet 150.1.4.0 metric 1

*Mar 1 01:04:29.807: subnet 150.1.5.0 metric 2

*Mar 1 01:04:29.807: subnet 150.1.6.0 metric 1

*Mar 1 01:04:29.807: subnet 150.1.7.0 metric 2

*Mar 1 01:04:29.807: network 150.2.0.0 metric 2

*Mar 1 01:04:29.807: network 200.200.1.0 metric 1

*Mar 1 01:04:29.807: RIP: sending vl update to 255.255.255.255 via

Serial0/1 (150.1.2.254)
*Mar 01:04:29.811: RIP: build update entries

=

*Mar 1 01:04:29.811: subnet 150.1.0.0 metric 1

*Mar 1 01:04:29.811: subnet 150.1.1.0 metric 2

*Mar 1 01:04:29.811: subnet 150.1.4.0 metric 1

*Mar 1 01:04:29.811: subnet 150.1.5.0 metric 2

*Mar 1 01:04:29.811: subnet 150.1.6.0 metric 1

*Mar 1 01:04:29.811: subnet 150.1.7.0 metric 2

*Mar 1 01:04:29.811: network 150.2.0.0 metric 2

*Mar 1 01:04:29.815: network 200.200.1.0 metric 1

*Mar 1 01:04:29.815: RIP: sending vl update to 255.255.255.255 via

Serial0/2 (150.1.4.254)
*Mar 01:04:29.815: RIP: build update entries

=

*Mar 1 01:04:29.815: subnet 150.1.0.0 metric 1

*Mar 1 01:04:29.815: subnet 150.1.1.0 metric 2

*Mar 1 01:04:29.815: subnet 150.1.2.0 metric 1

*Mar 1 01:04:29.815: subnet 150.1.3.0 metric 2

*Mar 1 01:04:29.815: subnet 150.1.6.0 metric 1

*Mar 1 01:04:29.819: subnet 150.1.7.0 metric 2

*Mar 1 01:04:29.819: network 150.2.0.0 metric 2

*Mar 1 01:04:29.819: network 200.200.1.0 metric 1

*Mar 1 01:04:29.819: RIP: sending vl update to 255.255.255.255 via

Serial0/3 (150.1.6.254)
*Mar 01:04:29.819: RIP: build update entries

=

*Mar 1 01:04:29.819: subnet 150.1.0.0 metric 1
*Mar 1 01:04:29.819: subnet 150.1.1.0 metric 2
*Mar 1 01:04:29.819: subnet 150.1.2.0 metric 1
*Mar 1 01:04:29.823: subnet 150.1.3.0 metric 2
*Mar 1 01:04:29.823: subnet 150.1.4.0 metric 1
*Mar 1 01:04:29.823: subnet 150.1.5.0 metric 2
*Mar 1 01:04:29.823: network 150.2.0.0 metric 2
*Mar 1 01:04:29.823: network 200.200.1.0 metric 1
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— Erklarung der Werte

*Mar 1 01:04:08.759: RIP: received vl update from 150.1.6.253 on
Serial0/3
*Mar 1 01:04:08.759: 150.1.7.0 in 1 hops

router erhalt auf serial port 0/3 ein RIPv1 update, wie er das Netz 150.1.7.0
erreicht. Dieses Netz ist direct connected an den Router mit der ip 150.1.6.253,
weil "1 hops"

*Mar 1 01:04:26.587: RIP: received vl update from 200.200.1.253 on
FastEthernet0/0
*Mar 1 01:04:26.587: 150.2.0.0 in 1 hops

das selbe auf dem Fast-Ethernet port 0/0

*Mar 1 01:04:29.803: RIP: sending vl update to 255.255.255.255 via
FastEthernet0/0 (200.200.1.254)

*Mar 1 01:04:29.803: RIP: build update entries

*Mar 1 01:04:29.803: network 150.1.0.0 metric 1

aussenden der Routingtabelle auf dem Fast-Ethernet Interface 0/0

*Mar 1 01:04:29.803: RIP: sending vl update to 255.255.255.255 via
Serial0/0 (150.1.0.254)

*Mar 1 01:04:29.803: RIP: build update entries
*Mar 1 01:04:29.803: subnet 150.1.2.0 metric 1
*Mar 1 01:04:29.803: subnet 150.1.3.0 metric 2
*Mar 1 01:04:29.807: subnet 150.1.4.0 metric 1
*Mar 1 01:04:29.807: subnet 150.1.5.0 metric 2
*Mar 1 01:04:29.807: subnet 150.1.6.0 metric 1
*Mar 1 01:04:29.807: subnet 150.1.7.0 metric 2
*Mar 1 01:04:29.807: network 150.2.0.0 metric 2
*Mar 1 01:04:29.807: network 200.200.1.0 metric 1

selbiges auf dem Serial Interface 0/0. Hier werden auch die Subnetze in das
update eingebunden, weil der Empfanger Teil eines dieser Subnetze ist und
deswegen genauere Informationen Uber das Netz notwendig sind.

— Schalten sie split horizon aus, wie verandern sich die Update’

LAB-D(config-if)#no ip split-horizon

Die Updates beinhalten auch die Eintrage Uber jene Netze die von selbigem Port
erlernt wurden.
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d) Sichern der Konfiguration

LAB-D#copy running-config startup-config

e) Welche Befehle sind im Router-Konfigurationsmodus moglich?

LAB-B(config-router)#?
Router configuration commands:
address-family Enter Address Family command mode
auto-summary Enable automatic network number summarization
default Set a command to its defaults
default-information Control distribution of default information
default-metric Set metric of redistributed routes
distance Define an administrative distance
distribute-list Filter networks in routing updates
exit Exit from routing protocol configuration mode
flash-update-threshold Specify flash update threshold in second
help Description of the interactive help system
input-queue Specify input queue depth
maximum-paths Forward packets over multiple paths
neighbor Specify a neighbor router
network Enable routing on an IP network
no Negate a command or set its defaults
offset-list Add or subtract offset from IGRP or RIP
metrics
output-delay Interpacket delay for RIP updates
passive-interface Suppress routing updates on an interface
redistribute Redistribute information from another routing
protocol
timers Adjust routing timers
val idate-update-source Perform sanity checks against source address
of routing updates
version Set routing protocol version

f) Welche Timer verwendet RIP

LAB-E(config-router)#timers basic ?
<0-4294967295> Interval between updates

LAB-E(config-router)#timers basic 1 ?
<1-4294967295> Invalid

LAB-E(config-router)#timers basic 1 1 ?
<0-4294967295> Holddown

Lab-E(config-router)#timers basic 1 1 1 ?
<1-4294967295> Flush

LAB-E(config-router)#timers basic 1 1 1 1 ?
<1-4294967295> Sleep time, in milliseconds
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g) Verandern Sie die Routingtimer
Nicht durchgefuhrt

h) Beschreibung der Timer ins Protokoll

3) Anderung der Topologie — Multipath

a) Welche Routingtabellen erwarten Sie

Danach wurden mehrere Routen in die Tabelle aufgenommen! Die
Alternativrouten kann man sich ebenfalls mit dem Befehl ,,show ip route”
ansehen: (Alternativrouten hier in blau)

b) Aktivieren des zusatzlichen Routers

LAB-E(config)# router rip
LAB-E(config-router)# network 150.1.0.0

¢) Aufnahme und Erklarung der ausgesandten und empfangenen
Routingtabellen

LAB-N# show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B -
BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I1S-1S, L1 - 1S-IS level-1, L2 - 1S-IS level-2, i1a - 1S-IS
inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

150.1.0.0/24 is subnetted, 4 subnets

150.1.6.0 [120/1] via 150.1.0.254, 00:00:14, Serial0/0
150.1.4.0 [120/1] via 150.1.0.254, 00:00:14, Serial0/0
150.1.2.0 [120/1] via 150.1.0.254, 00:00:14, Serial0/0
150.1.0.0 is directly connected, Serial0/0

O X000

d) Kontrolle der Routingwege
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e) Welche Parameter werden beim Befehl show ip interface
angezeigt

LnB—D_R3H show ip interface
Seriall is up, line protocol is up
Internet address is 150.1.4.253/24
Broadcast address is 255.255.255.0
MTU 1500 hytes,
Helper address is not set
Directed broadcast forwarding is disabled
Outgoing access list is not set
Inbound access list is not set
Proxy ARP Is Enabled
Security Level Is Default
Split horizon Is Enahbled
ICMP redirects are always sent
ICMP unreachables are always sent
ICMP mask replies are never sent
IP fast switching is enahled
IP fast switching on the same interface is enahled
IF Hull turbo vector
IP multicast fast switching is enabled
IP multicast distributed fast switching is disabled
router Discovery Is disahled
IF output packet accounting is disabled
IP access violation accounting is disahbled
TCP/IP header compression is disabled
RTP/IP header compression is disabled
Frohe proxy name replies are disabled
Policy routing Is disabled
Hetwork address translation is disabled
WCCP Redirect outhound is disabled
WCCP Redirect exclude is disabled
BGP Policy Mapping is disabled
Seriall is administratively down, line protocol is down
Internet protocol processing disabled
Ethernet0 is up, line protocol is up
Internet address is 150.1.5.253/24
Broadcast address is 255.255.255.0
MTU 1500 bytes,
Helper address is not set
Directed broadcast forwarding is disabled
Outgoing access list is not set
Inbound access list is not set
Proxy ARP Is Enabled
Security Level Is Default
Split horizon Is Enabled
ICMP redirects are always sent
ICMP unreachables are always sent
ICMP mask replies are never sent
IP fast switching is enabled
IP fast switching on the same interface is enahled
IP Hull turho wvector
IP multicast fast switching is enabled
IP multicast distributed fast switching is disabled
router Discovery Is disabled
IP output packet accounting is disabled
IPF access violation accounting is disabled
TCP/IP header compression is disabled
RTP/IP header compression is disabled
Probe proxy name replies are disabled
Policy routing Is disabled
Hetwork address translation is disabled
WCCP Redirect outhound is disabled
HWCCP Redirect exclude is disabled
BGP Policy Mapping is disabled
Ethernetl is administratively down, line protocol is down
Internet protocol processing disabled

© 2003 by Mitterer Bernhard, Raab Petra, Reinhartshuber Philipp Seite 11



Cisco Sysrems

®

ﬂ KOMMUNIKATIONSNETZE i Genesation®

4) Routing RIP Version 2

a) Routing RIP Version 2 an alle angeschlossenen Netzwerke
aktivieren

Um RIP Version 2 zu aktivieren muss man in Router-Configuration-Mode den
Befehl version 2 eingeben und die angeschlossenen Netwerke mit network <ip-
addr=> <snm> bekannt machen. Dies ist auch ndtig wenn diese in RIP v1 bereits
konfiguriert waren, da in RIP v2 ja die Subnetzmaske mit angegeben werden
muss.

LAB-F(config)#router rip
LAB-F(config-router)#version 2
LAB-F(config-router)#network 150.1.6.0 255.255.255.0
LAB-F(config-router)#network 150.1.7.0 255.255.255.0
LAB-F(config-router)#network 199.1.4.0 255.255.255.0

b) Uberprufen der Routingtabelle

LAB-F#sh ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B -
BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I1S-1S, L1 - 1S-IS level-1, L2 - 1S-IS level-2,
ia - I1S-1S inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

200.200.1.0/24 [99/1] via 150.1.6.254, 00:00:13, Serial0/0
199.1.3.0/24 [99/2] via 150.1.6.254, 00:00:13, Serial0/0
199.1.2.0/24 [99/2] via 150.1.6.254, 00:00:13, Serial0/0
199.1.1.0/24 [99/2] via 150.1.6.254, 00:00:13, Serial0/0
199.1.5.0/24 [99/2] via 150.1.6.254, 00:00:13, Serial0/0
199.1.4.0/24 is directly connected, Serial0/1
150.1.0.0/16 is variably subnetted, 9 subnets, 2 masks
150.1.7.0/24 is directly connected, FastEthernet0/0
150.1.6.0/24 is directly connected, Serial0/0
150.1.5.0/24 [99/2] via 150.1.6.254, 00:00:14, Serial0/0
150.1.4.0/24 [99/1] via 150.1.6.254, 00:00:14, Serial0/0
150.1.3.0/24 [99/2] via 150.1.6.254, 00:00:14, Serial0/0
150.1.2.0/24 [99/1] via 150.1.6.254, 00:00:14, Serial0/0
150.1.1.0/24 [99/2] via 150.1.6.254, 00:00:04, Serial0/0
150.1.0.0/16 [99/4] via 150.1.6.254, 00:00:04, Serial0/0
150.1.0.0/24 [99/1] via 150.1.6.254, 00:00:04, Serial0/0
150.2.0.0/16 [99/1] via 199.1.4.2, 00:00:14, Serial0/1

O XXX ODO

VDVVOVDOVDODOTOTDOO

Wie man schon an dieser Tabelle erkennen kann wird das gesamte Netz
150.2.0.0/16 durch einen einzigen Eintrag reprasentiert (Autosummarisation)
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c) Aufzeichnen der ausgesandten Tabellen

Das Aussehen der ausgesandten Tabellen wird massiv durch die Einstellung split
horizon beinflusst. Ist split horizon aktiviert sind die ausgesandten Tabellen
wesentlich kleiner (und vor allem unterschiedlich). Ist split horizon deaktiviert
sollten die ausgesandten Tabellen an allen Interfaces gleich sein (wenn
Autosummarisation nicht moéglich ware).

Wie man leicht erkennen kann war bei dieser Aufzeichnung Split Horizon
aktiviert.

RIP: sending v2 update to 224.0.0.9 via FastEthernet0/0 (150.1.7.254)
RIP: build update entries

150.1.0.0/16 via 0.0.0.0, metric 5, tag O
150.1.0.0/24 via 0.0.0.0, metric 2, tag O
150.1.1.0/24 via 0.0.0.0, metric 3, tag O
150.1.2.0/24 via 0.0.0.0, metric 2, tag O
150.1.3.0/24 via 0.0.0.0, metric 3, tag O
150.1.4.0/24 via 0.0.0.0, metric 2, tag O
150.1.5.0/24 via 0.0.0.0, metric 3, tag O
150.1.6.0/24 via 0.0.0.0, metric 1, tag O
150.2.0.0/16 via 0.0.0.0, metric 2, tag O
199.1.1.0/24 via 0.0.0.0, metric 3, tag O
199.1.2.0/24 via 0.0.0.0, metric 3, tag O
199.1.3.0/24 via 0.0.0.0, metric 3, tag O
199.1.4.0/24 via 0.0.0.0, metric 1, tag O
199.1.5.0/24 via 0.0.0.0, metric 3, tag O
200.200.1.0/24 via 0.0.0.0, metric 2, tag O
RIP: sending v2 update to 224.0.0.9 via Serial0/0 (150.1.6.253)

RIP: build update entries
150.1.7.0/24 via 0.0.0.0,
150.2.0.0/16 via 0.0.0.0, metric 2, tag O
199.1.4.0/24 via 0.0.0.0, metric 1, tag O

RIP: sending v2 update to 224.0.0.9 via Serial0/1 (199.1.4.1)

RIP: build update entries
150.1.0.0/16 via 0.0.0.0, metric 1, tag O
199.1.1.0/24 via 0.0.0.0, metric 3, tag O
199.1.2.0/24 via 0.0.0.0, metric 3, tag O

0.0.0,
0.0.0
0.0.0.

metric 1, tag O

199.1.3.0/24 via O metric 3, tag O
199.1.5.0/24 via O. , metric 3, tag 0O
200.200.1.0/24 via 0, metric 2, tag O

d) Unterschied zu RIP Version 1

Der wichtigste Unterschied zwischen den Versionen 1 und 2 des
Routingprotokolls RIP besteht darin, dass Version 2 die Subnetmask mitschickt,
was VLSM (Variable Lenght Subnet Masking) ermaoglicht.
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5) Multipath IGRP

a) Verbindung zwischen Router A und Router E deaktivieren

b) Anzeige der Routingtabellen

LAB-N#sho ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B -
BGP
D - EIGRP, EX - EIGRP external, O - OSPF, 1A - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I1S-1S, L1 - 1S-IS level-1, L2 - 1S-IS level-2, ia - 1S-IS
inter area
* - candidate default, U - per-user static route, o - ODR

P - periodic downloaded static route Administrative
Distanz

von IGRP

- etrik
Gateway of last resort is not

| 200.200.1.0/24 [100/80225] via 150.1.0.254, 00:00:56, Serial0/0

C 199.1.3.0/24 is directly connected, Serial0/1

| 199.1.2.0/24 [100/84125] via 150.1.0.254, 00:00:56 Serial0/0

| 199.1.1.0/24 [100/84125] via 150.1.0.254, 00:00:56, Serial0/0

| 199.1.6.0/24 [100/80225] via 199.1.5.2, 00:00:32, Serial0/2

C 199.1.5.0/24 is directly connected, Serial0/2

| 199.1.4.0/24 [100/84125] via 150.1.0.254, 00:00:56, Serial0/0
150.1.0.0/16 is variably subnetted, 8 subnets, 2 masks

| 150.1.6.0/24 [100/82125] via 150.1.0.254, 00:00:56, Serial0/0

| 150.1.5.0/24 [100/82135] via 150.1.0.254, 00:00:56, Serial0/0

| 150.1.4.0/24 [100/82125] via 150.1.0.254, 00:00:56, Serial0/0

| 150.1.3.0/24 [100/82135] via 150.1.0.254, 00:00:56, Serial0/0

| 150.1.2.0/24 [100/82125] via 150.1.0.254, 00:00:56, Serial0/0

150.1.1.0 is directly connected, Ethernet0/0
C 150.1.0.0 is directly connected, Serial0/0

I 150.2.0.0/16 [100/80225] via 199.1.3.2, 00:00:17, Serial0/1

— Erklarung der Tabelle

In der obigen Routing-Tabelle sieht man sehr deutlich, dass der Router N fast
alle seine Wege uUber die IP-Adresse 150.1.0.254 lernt. Diese Adresse gehort
zum Router B welcher der Core-Router fur unser Segment darstellte. Eine einzige
Route die nicht direct connected ist lernt der Router Uber die Adresse 199.1.5.2.
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— Wie wird die Metrik berechnet

Die Metriken zu den anderen Netzen liegt in unserem Beispiel zwischen 80000
und 85000, man kann diese leicht auf der Routing Tabelle herauslesen. Die
Metrik von IGRP berechnet sich in der allgemeinen Form:

k, - Bandwidth +K, - Delay) - ( K

(k, - Bandwidth + ——
256 — Last Zuverlassigkeit + k,,

wird nur ausgefihrt
wenn der Ausdruck
nicht Null ist

Normalerweise werden zur Berechnung der Metrik nur k1 und k3 herangezogen
da die Ubrigen Werte oftmaligen Schwankungen unterlegen sind und sich so die
Routingtabellen stdndig &ndern wirden, was zu erhdhtem Traffic fuhrt. Somit
wird die Metrik defaultmafig wie folgt berechnet:

107 N > Delays[ ]
min Bandwidth[kbit / s] 10

Die beiden Werte Bandwidth und Delay werden nicht vom Router erkannt
sondern vom Administrator konfiguriert. Somit kdnnen diese Werte von den
tatsachlichen abweichen. Diesen Umstand kann sich der Admin zunutze machen,
wenn er in das Design des Netzes eingreifen will und etwa einen zweiten Weg in
die Tabelle aufnehmen will obwohl dieser eigentlich nicht als geeignet angesehen
werden wurde.
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c) Aufnahme und Erklarung der ausgesandten und empfangenen
Routingtabellen

Mit den Befehl ,,debug ip igrp“ lassen sich die empfangenen Updates aufzeichnen
und so eventuelle Fehler in der Konfiguration erkennen. Es gibt zwei
Maoglichkeiten im Debug-Modus. Entweder ,,debug ip igrp events* (hier werden
nur oberflachliche Infos gegeben), oder ,,debug ip igrp transactions* (hier
bekommt man detailliertere Infos).

LAB-N#debug ip igrp events

IGRP event debugging is on

*Mar 1 03:39:43.659: IGRP: received update from 199.1.2.2 on Serial0/1
*Mar 1 03:39:43.659: IGRP: Update contains O interior, 2 system, and O
exterior routes.

*Mar 1 03:39:43.659: IGRP: Total routes in update: 2

LAB-N#debug ip igrp transactions

IGRP protocol debugging is on

LAB-N#

*Mar 1 03:40:12.431: IGRP: sending update to 255.255.255.255 via
FastEthernet0/0 (150.1.3.254)

*Mar 1 03:40:12.431: subnet 150.1.2.0, metric=8476

*Mar 1 03:40:12.435: network 199.1.2.0, metric=8476

*Mar 1 03:40:12.447: IGRP: Update contains 1 interior, 1 system, and O
exterior routes.

*Mar 1 03:40:12.447: 1GRP: Total routes in update: 2

*Mar 1 03:40:12.447: IGRP: sending update to 255.255.255.255 via
Serial0/0 (150.1.2.253)

*Mar 1 03:40:12.447: subnet 150.1.3.0, metric=110
*Mar 1 03:40:12.451: subnet 150.1.2.0, metric=8476
*Mar 1 03:40:12.455: network 199.1.2.0, metric=8476
LAB-N#

*Mar 1 03:40:12.463: IGRP: Update contains 2 interior, 1 system, and O
exterior routes.

*Mar 1 03:40:12.463: I1GRP: Total routes in update: 3

*Mar 1 03:40:12.467: IGRP: sending update to 255.255.255.255 via
Serial0/1 (199.1.2.1)

*Mar 1 03:40:12.471: network 199.1.2.0, metric=8476

*Mar 1 03:40:12.475: network 150.1.0.0, metric=110

*Mar 1 03:40:12.483: IGRP: Update contains O interior, 2 system, and O
exterior routes.

*Mar 1 03:40:12.483: IGRP: Total routes in update: 2

LAB-N#

*Mar 1 03:40:20.971: IGRP: received update from 150.1.2.254 on
Serial0/0

*Mar 1 03:40:20.971: subnet 150.1.6.0, metric 82125 (neighbor
80125)

*Mar 1 03:40:20.971: subnet 150.1.4.0, metric 82125 (neighbor
80125)

*Mar 1 03:40:20.975: subnet 150.1.0.0, metric 10476 (neighbor
8476)

*Mar 1 03:40:20.975: network 200.200.1.0, metric 8576 (neighbor
1100)

*Mar 1 03:40:20.975: IGRP: Update contains 3 interior, 1 system, and O
exterior routes.

*Mar 1 03:40:20.975: IGRP: Total routes in update: 4

LAB-N#no debug ip igrp
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d) Verbindung zwischen Router A und Router E aktivieren

e) Multipath

Um die Aufnahme von mehreren Routen in die Routingtabelle zu ermdglichen muss
man bei IGRP zwei Regeln beachten:

e Man muss einen Varianzfaktor festlegen. Dieser Faktor besagt um wie viel
mal schlechter die Metrik der neuen Route sein darf um trotzdem
aufgenommen zu werden

e Der Next-Hop-Router muss metrisch naher als die beste Gesamtroute sein.

— Berechnen Sie den Variance Faktor:
Zur Erfullung der ersten Bedingung rechneten wir und handisch die Metrik der

Route aus die wir aufnehmen wollten. So erkannten wir, dass wir eine Varianz
von 2 konfigurieren mussten, was wir dann auch getan haben:

LAB-N#conf t

Enter configuration commands, one per line. End with CNTL/Z.
LAB-N(config)#router igrp 28

LAB-N(config-router)#variance ?

<1-128> Metric variance multiplier

LAB-N(config-router)#variance 2

— Pro Gruppe: 2 Wege zum Netzwerk X.X.X.X

Zur Erfullung der Zweiten Bedingung musste dann noch der Next Hop Router
sein Delay ein wenig nach unten korrigieren um auch wirklich aufgenommen zu
werden.

LAB-F>enable

LAB-F#confT t

Enter configuration commands, one per line. End with CNTL/Z.
LAB-F(config)#int s0/0

LAB-F(config-if)#delay 15000
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f) Anzeige der Routingtabelle

Danach wurden mehrere Routen in die Tabelle aufgenommen! Die
Alternativrouten kann man sich ebenfalls mit dem Befehl ,,show ip route*
ansehen: (Alternativrouten hier in blau)

®

BGP

- - -

LAB-N#sho ip route
Codes: C - connected, S - static, | - IGRP, R - RIP, M - mobile, B -

D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - I1S-I1S, L1 - 1S-IS level-1, L2 - 1S-IS level-2, ia - 1S-IS
inter area

* - candidate default, U - per-user static route, o - ODR

P - periodic downloaded static route

Gateway of last resort is not set

200.200.1.0/24 [100/80225] via 150.1.0.254, 00:00:32, Serial0/0
[100/82125] via 199.1.3.2, 00:00:06, Serial0/1
199.1.3.0/24 is directly connected, Serial0/1
199.1.2.0/24 [100/84125] via 150.1.0.254, 00:00:32, Serial0/0
[100/86025] via 199.1.3.2, 00:00:06, Serial0/1
199.1.1.0/24 [100/84125] via 150.1.0.254, 00:00:32, Serial0/0
199.1.6.0/24 [100/80225] via 199.1.5.2, 00:00:35, Serial0/2
199.1.5.0/24 is directly connected, Serial0/2
199.1.4.0/24 [100/84125] via 150.1.0.254, 00:00:32, Serial0/0
[100/86025] via 199.1.3.2, 00:00:07, Serial0/1
150.1.0.0/24 is subnetted, 7 subnets
150.1.6.0 [100/82125] via 150.1.0.254, 00:00:32, Serial0/0
150.1.5.0 [100/82135] via 150.1.0.254, 00:00:32, Serial0/0

150.1.4.0 [100/82125] via 150.1.0.254, 00:01:16, Serial0/0
150.1.3.0 [100/82135] via 150.1.0.254, 00:01:16, Serial0/0
150.1.2.0 [100/82125] via 150.1.0.254, 00:01:16, Serial0/0

150.1.1.0 is directly connected, Ethernet0/0

150.1.0.0 is directly connected, Serial0/0
150.2.0.0/16 [100/80225] via 199.1.3.2, 00:00:21, Serial0/1
[100/82225] via 150.1.0.254, 00:01:16, Serial0/0

g) Welche Parameter werden beim Befehl show ip interface
angezeigt

Bei diesem Befehl werden alle relevanten Daten zu den einzelnen Interfaces

aufgelistet. Angefangen von der IP-Adresse, Uber die MTU bis hin zu Access-

Listen und diversen protokollspezifischen Einstellungen findet man hier nitzliche
Infortionen zur Konfiguration.
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LAB-D R3#f show ip interface
Serial0l is up, line protocol is up
Internet address is 150.1.4.253/24
Broadcast address is 255.255.255.0
MTU 1500 bytes,
Helper address is not set
Directed broadcast forwarding is disabled
Outgoing access list is not set
Inbound access list is not set
Proxy ARP Is Enabled
Security Level Is Default
Split horizon Is Enabled
ICHMP redirects are always sent
ICHP unreachables are always sent
ICHMP mask replies are never sent
IP fast switching is enabled
IP fast switching on the same interface is enabhled
IP Hull turbo vector
IP multicast fast switching is enabled
IP multicast distributed fast switching is disabled
router Discovery Is disabled
IP output packet accounting is disabled
IP access violation accounting is disabled
TCP/IP header compression is disabled
RTP/IP header compression is disabled
Probe proxy name replies are disabled
Policy routing Is disabled
Hetwork address translation is disabled
WCCP Redirect outbound iz disabled
WCCP Redirect exclude is disabled
BGP Policy Mapping is disabled
Seriall is administratively down, line protocol is down
Internet protocol processing disabled
Ethernet0 is up, line protocol is up
Internet address is 150.1.5.253/24
Broadcast address is 255.255.255.0
MTU 1500 bytes,
Helper address is not set
Directed broadcast forwarding is disabled
Dutgoing access list is mot set
Inbound access list is not set
Proxy ARP Is Enabled
Security Level Is Default
Split horizon Is Enabled
ICMP redirects are always sent
ICMP unreachables are always sent
ICHMP mask replies are never sent
IP fast switching is enabled
IP fast switching on the same interface is enabled
IP Hull turbo vector
IP multicast fast switching is enabhled
IP multicast distributed fast switching is disabled
router Discovery Is disabled
IP output packet accounting is disahled
IP accesg violation accounting is disabhled
TCPfIP header compression is disabled
RTP/IP header compression is disabled
Probe proxy name replies are disabled
Policy routing Is disabled
Hetwork address translation is disabled
WCCP Redirect outhound is disabled
WCCP Redirect exclude is disabled
BGP Policy Mapping is disabled
Ethernetl is administratively dowm, line protocol is down
Internet protocol processing disabled
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