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1) Netzdesign damit folgende Anforderungen erfüllt werden 
 

gegeben ist eine Klasse B Adresse: 
Area 0: 6 Netze 
Area 1: 20 Netze mit jeweils 250 Hosts 
Area 2: 20 Netze mit jeweils 250 Hosts 
Extern: 20 Netze mit jeweils 250 Hosts 
 
Summarizing zwischen den einzelnen Areas muss möglich sein 
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Area 0 

1. Netz 130.130.00000000.0 130.130.0.0/24 

2. Netz 130.130.00000001.0 130.130.1.0/24 

3. Netz 130.130.00000010.0 130.130.2.0/24 

4. Netz 130.130.00000011.0 130.130.3.0/24 

5. Netz 130.130.00000100.0 130.130.4.0/24 

6. Netz 130.130.00000101.0 130.130.5.0/24 

Supernetz: 130.130.0.0/21 

 

Area 2 

1. Netz 130.130.00100000.0 130.130.32.0/24 

2. Netz 130.130.00100001.0 130.130.33.0/24 

   

  

19. Netz 130.130.00100010.0 130.130.50.0/24 

20. Netz 130.130.00110011.0 130.130.51.0/24 

Supernetz: 130.130.32.0/19 

 

Area 1 

1. Netz 130.130.01000000.0 130.130.64.0/24 

2. Netz 130.130.01000001.0 130.130.65.0/24 

   

  

19. Netz 130.130.01000010.0 130.130.82.0/24 

20. Netz 130.130.01010011.0 130.130.83.0/24 

Supernetz: 130.130.64.0/19 

Extern 

1. Netz 130.130.01100000.0 130.130.96.0/24 

2. Netz 130.130.01100001.0 130.130.97.0/24 

   

  

19. Netz 130.130.01100010.0 130.130.114.0/24 

20. Netz 130.130.01110011.0 130.130.115.0/24 

Supernetz: 130.130.32.0/19 

Supernetz: 130.130.64.0/18 
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Gerät Interface IP-Adresse 
S 0/0  130.130.0.1/24 

E 0/0  130.130.32.1/24 

lo0 200.0.0.1/32 
A 

lo1 130.130.5.1/24 

S 0/0  130.130.64.2/24 

lo 0  200.0.0.3/32 

lo 1  130.130.65.1/24 
E 

lo 2  130.130.83.1/24 

S 0/0  130.130.0.2/24 

S 0/1  130.130.64.1/24 

lo 0  200.0.0.2/32 

lo 1  130.130.96.1/24 

D 

lo 2  130.130.1.1/24 

E 0/0  130.130.32.2/24 

E 0/1  10.0.0.1/24 

lo 0  200.0.0.4/32 
Q 

lo 1  130.130.51.1/24 

E 0/0  10.0.0.2/24 

lo 0  200.0.0.5/24 

lo 1  10.1.0.1/24 
F 

lo 2  10.2.0.1/24 

 
 
2) Überprüfen der Verkabelung 
 
ROM-D#ping 130.130.64.2 
 
Type escape sequence to abort. 
Sending 5, 100-byte ICMP Echos to 130.130.64.2, timeout is 2 seconds: 
!!!!! 
Success rate is 100 percent (5/5), round-trip min/avg/max = 28/28/32 ms 
ROM-D#ping 130.130.0.1 
 
Type escape sequence to abort. 
Sending 5, 100-byte ICMP Echos to 130.130.0.1, timeout is 2 seconds: 
!!!!! 
Success rate is 100 percent (5/5), round-trip min/avg/max = 28/28/32 ms 
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3) Routingprotokoll OSPF AS 23 aktivieren (Prozess ID : 1) 
 

a) Vergabe von Loopbackadressen um das Summarizing überprüfen 
zu können 

 
ROM-D(config)#int lo0 
ROM-D(config-if)#ip addr 200.0.0.2 255.255.255.255 
ROM-D(config-if)#int lo1 
ROM-D(config-if)#ip addr 130.130.96.1 255.255.255.0 
ROM-D(config-if)#int lo2 
ROM-D(config-if)#ip addr 130.130.1.1 255.255.255.0 

 
b) Wer ist ABR?, Gibt es einen DR im Netz? 

 
ABR (Area Border Router) sind alle Router zwei oder mehrere OSPF-Areas 
miteinander verbinden, also ROM und WIEN. 
 
DR gibt es keinen, da es sich bei seriellen punkt-zu-punkt Verbindungen nicht 
um Multiaccess-Medien handelt. 
 

c) Anzeige der Routingtabelle, wofür steht IA? 
 
ROM-D#sh ip route 
 
[snip] 
 
     200.0.0.0/32 is subnetted, 1 subnets 
C       200.0.0.2 is directly connected, Loopback0 
     130.130.0.0/16 is variably subnetted, 9 subnets, 2 masks 
C       130.130.0.0/24 is directly connected, Serial0/0 
C       130.130.1.0/24 is directly connected, Loopback2 
O       130.130.5.1/32 [110/65] via 130.130.0.1, 00:08:37, Serial0/0 
O IA    130.130.32.0/24 [110/74] via 130.130.0.1, 00:05:27, Serial0/0 
O IA    130.130.51.1/32 [110/75] via 130.130.0.1, 00:05:23, Serial0/0 
O       130.130.65.1/32 [110/65] via 130.130.64.2, 00:19:42, Serial0/1 
C       130.130.64.0/24 is directly connected, Serial0/1 
O       130.130.83.1/32 [110/65] via 130.130.64.2, 00:19:42, Serial0/1 
C       130.130.96.0/24 is directly connected, Loopback1 

 
IA steht in der routing Tabelle für InterArea und kennzeichnet Routen die durch 
ein LSA vom Typ 3 oder 4 (Summary Link) gelernt wurden. 
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d) Konfigurieren Sie Summarizing an den ABR, Überprüfen der 
Tabellen und der Erreichbarkeit 

 
ROM-D(config-router)#area 1 range 130.130.64.0 255.255.224.0 
ROM-D(config-router)#area 0 range 130.130.0.0 255.255.248.0 
ROM-D#sh ip route 
 
Gateway of last resort is not set 
 
     200.0.0.0/32 is subnetted, 1 subnets 
C       200.0.0.2 is directly connected, Loopback0 
     130.130.0.0/16 is variably subnetted, 11 subnets, 4 masks 
O       130.130.0.0/21 is a summary, 00:00:33, Null0 
C       130.130.0.0/24 is directly connected, Serial0/0 
C       130.130.1.0/24 is directly connected, Loopback2 
O       130.130.5.1/32 [110/65] via 130.130.0.1, 00:00:33, Serial0/0 
O IA    130.130.32.0/24 [110/74] via 130.130.0.1, 00:00:33, Serial0/0 
O IA    130.130.51.1/32 [110/75] via 130.130.0.1, 00:00:34, Serial0/0 
O       130.130.64.0/19 is a summary, 00:00:34, Null0 
O       130.130.65.1/32 [110/65] via 130.130.64.2, 00:00:34, Serial0/1 
C       130.130.64.0/24 is directly connected, Serial0/1 
O       130.130.83.1/32 [110/65] via 130.130.64.2, 00:00:34, Serial0/1 
C       130.130.96.0/24 is directly connected, Loopback1 

 
e) Konfigurieren Sie eine statische Route an Bratislava und 

redistribuieren Sie in den OSPF Prozess 
 
BRATLISLAVA-Q(config)#ip route 10.1.0.0 255.255.255.0 10.0.0.2 
BRATLISLAVA-Q(config)#router ospf 1 
BRATLISLAVA-Q(config-router)#redistribute static subnets 

 
f) Router Typ und LSA Typen an Bratislava 

 
show ip ospf database 

 
g) Analysieren Sie die Routingtabelle an ROM, welche Metrik ergibt 

sich zur externen Route 
 
ROM-D#sh ip route 
[snip] 
O E2    10.1.0.0 [110/20] via 130.130.0.1, 00:06:52, Serial0/0 
[snip] 
 

Es ergibt sich eine Metrik von 20, welche die externen Kosten zum Zielnetz 
darstellt. 
 

h) Ändern Sie den Metriktyp, wie ändert sich die Routingtabelle 
 
BRATLISLAVA-Q(config-router)#redistribute static metric-type 1 subnets 
ROM-D#sh ip route 
[snip] 
O E1    10.1.0.0 [110/94] via 130.130.0.1, 00:00:41, Serial0/0  
[snip] 
 

Die Metrik hat sich auf 94 vergrößert, da beim Typ E1 auch die internen Kosten 
dazugerechnet werden. 
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i) Konfigurieren Sie RIP zwischen Bratislava und Prag (20 logische 

Netze) 
 
PRAG-F(config)#router rip 
PRAG-F(config-router)#network 10.0.0.0 

 
j) Redistribuieren Sie diese Netze 

 
BRATLISLAVA-Q(config)#router ospf 1 
BRATLISLAVA-Q(config-router)#redistribute rip subnets 

 
k) Summarizing an Bratislava 

 
BRATLISLAVA-Q(config)#router ospf 1 
BRATLISLAVA-Q(config-router)#summary-address 10.0.0.0 255.0.0.0 

 
l) Konfigurieren Sie eine Default Route an ROM (Internet 

Verbindung) 
 
ROM-D(config)#ip route 0.0.0.0 0.0.0.0 192.168.1.254 

 
m) Ankündigen dieser Route im gesamten Netz 

 
ROM-D(config-router)#default-information originate 

 
n) Überprüfung an allen Routern, wie wird diese Route angezeigt? 

 
WIEN-A#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 
       E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP 
       i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter 
area 
       * - candidate default, U - per-user static route, o - ODR 
       P - periodic downloaded static route 
 
Gateway of last resort is 130.130.0.2 to network 0.0.0.0 
 
     200.0.0.0/32 is subnetted, 1 subnets 
C       200.0.0.1 is directly connected, Loopback1 
O E2 10.0.0.0/8 [110/20] via 130.130.32.2, 00:00:15, Ethernet0/0 
     130.130.0.0/16 is variably subnetted, 6 subnets, 3 masks 
O       130.130.1.1/32 [110/782] via 130.130.0.2, 00:00:15, Serial0/0 
C       130.130.0.0/24 is directly connected, Serial0/0 
C       130.130.5.0/24 is directly connected, Loopback0 
C       130.130.32.0/24 is directly connected, Ethernet0/0 
O       130.130.51.1/32 [110/11] via 130.130.32.2, 00:14:31, Ethernet0/0 
O IA    130.130.64.0/19 [110/845] via 130.130.0.2, 00:00:16, Serial0/0 
O*E2 0.0.0.0/0 [110/1] via 130.130.0.2, 00:00:16, Serial0/0 
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4) Area Konfigurationen 
 

a) Konfigurieren Sie Area 1 als Stub Area 
 
ROM-D(config-router)#area 1 stub 
PARIS-E(config-router)#area 1 stub 

 
b) Anzeige und Analyse aller Routingtabellen 

 
PARIS-E#sh ip route 
 
Gateway of last resort is 130.130.64.1 to network 0.0.0.0 
 
C    200.0.0.0/24 is directly connected, Loopback0 
     130.130.0.0/16 is variably subnetted, 6 subnets, 3 masks 
O IA    130.130.0.0/21 [110/782] via 130.130.64.1, 00:00:52, Serial0/0 
O IA    130.130.32.0/24 [110/855] via 130.130.64.1, 00:00:52, Serial0/0 
O IA    130.130.51.1/32 [110/856] via 130.130.64.1, 00:00:52, Serial0/0 
C       130.130.64.0/24 is directly connected, Serial0/0 
C       130.130.65.0/24 is directly connected, Loopback1 
C       130.130.83.0/24 is directly connected, Loopback2 
O*IA 0.0.0.0/0 [110/782] via 130.130.64.1, 00:00:54, Serial0/0 

 
Externe Routen werden vom ABR nicht weitergegeben (in diesem Fall also die 
externen Routen zu den 10.0.0.0’er Netzen) 
 

c) Konfigurieren Sie Area 1 als Totally Stub Area 
 
ROM-D(config-router)#area 1 stub no-summary 
PARIS-E(config-router)#area 1 stub 

 
d) Anzeige und Analyse aller Routingtabellen 

 
PARIS-E#sh ip route 
 
Gateway of last resort is 130.130.64.1 to network 0.0.0.0 
 
C    200.0.0.0/24 is directly connected, Loopback0 
     130.130.0.0/24 is subnetted, 3 subnets 
C       130.130.64.0 is directly connected, Serial0/0 
C       130.130.65.0 is directly connected, Loopback1 
C       130.130.83.0 is directly connected, Loopback2 
O*IA 0.0.0.0/0 [110/782] via 130.130.64.1, 00:00:10, Serial0/0 

 
In einem “Totally Stub Area” werden keine Summary-LSAs mehr verbreitet. 
Jeglicher Traffic für ein unbekanntes Ziel geht über die Default Route. 
 

e) Konfigurieren Sie Area 2 als NSSA 
 
WIEN-A(config-router)#area 2 nssa 
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f) Anzeige und Analyse der Routingtabellen 

 
WIEN-A#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 
       E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP 
       i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter 
area 
       * - candidate default, U - per-user static route, o - ODR 
       P - periodic downloaded static route 
 
Gateway of last resort is 130.130.0.2 to network 0.0.0.0 
 
     200.0.0.0/32 is subnetted, 1 subnets 
C       200.0.0.1 is directly connected, Loopback1 
O N2 10.0.0.0/8 [110/20] via 130.130.32.2, 00:00:02, Ethernet0/0 
     130.130.0.0/16 is variably subnetted, 6 subnets, 3 masks 
O       130.130.1.1/32 [110/782] via 130.130.0.2, 00:00:12, Serial0/0 
C       130.130.0.0/24 is directly connected, Serial0/0 
C       130.130.5.0/24 is directly connected, Loopback0 
C       130.130.32.0/24 is directly connected, Ethernet0/0 
O       130.130.51.1/32 [110/11] via 130.130.32.2, 00:00:04, Ethernet0/0 
O IA    130.130.64.0/19 [110/845] via 130.130.0.2, 00:00:04, Serial0/0 
O*E2 0.0.0.0/0 [110/1] via 130.130.0.2, 00:00:04, Serial0/0 

 
g) Anzeige und Analyse der Topologietabellen 

 
BRATLISLAVA-Q#sh ip ospf database  
 
            OSPF Router with ID (200.0.0.4) (Process ID 1) 
 
 Router Link States (Area 2) 
 
Link ID         ADV Router      Age         Seq#       Checksum Link count 
200.0.0.1       200.0.0.1       20          0x80000009 0x002018 1 
200.0.0.4       200.0.0.4       20          0x8000000B 0x000DD8 2 
 
 Net Link States (Area 2) 
 
Link ID         ADV Router      Age         Seq#       Checksum 
130.130.32.2    200.0.0.4       20          0x80000004 0x00386E 
 
 Summary Net Link States (Area 2) 
 
Link ID         ADV Router      Age         Seq#       Checksum 
130.130.0.0     200.0.0.1       28          0x80000005 0x00F063 
130.130.1.1     200.0.0.1       28          0x80000006 0x00E36C 
130.130.5.1     200.0.0.1       28          0x80000005 0x001C41 
130.130.64.0    200.0.0.1       28          0x80000005 0x0015DD 
 
 Type-7 AS External Link States (Area 2) 
 
Link ID         ADV Router      Age         Seq#       Checksum Tag 
10.0.0.0        200.0.0.4       38          0x80000001 0x000B7B 0 
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5) Virtueller Link 
 

a) Bratislava-Prag soll ebenfalls in den OSPF Prozess aufgenommen 
werden (Area 101) 

 
PRAG-F(config)#router ospf 1 
PRAG-F(config-router)#network 10.0.0.0 0.255.255.255 area 101 
 
BRATLISLAVA-Q(config)#router ospf 1 
BRATLISLAVA-Q(config-router)#network 10.0.0.0 0.255.255.255 area 101 
 
 

 
b) Konfiguration der Area 101 

 
BRATLISLAVA-Q(config)#no router rip 
BRATLISLAVA-Q(config)#router ospf 1 
BRATLISLAVA-Q(config-router)#no summary-address 10.0.0.0 255.0.0.0 
BRATLISLAVA-Q(config-router)#no redistribute rip subnets 
BRATLISLAVA-Q(config-router)#no redistribute static 
BRATLISLAVA-Q(config-router)#area 101 range 10.0.0.0 255.255.255.0 

 
c) Überprüfen Sie die OSPF Nachbarverbindung zwischen Prag und 

Bratislava 
 
PRAG-F#show ip ospf nei 
 
Neighbor ID     Pri   State           Dead Time   Address         Interface 
200.0.0.4         1   FULL/BDR        00:00:32    10.0.0.1        
FastEthernet0/0 

 
d) Warum erreichen Sie ROM nicht? 

 
Weil Bratislava keine direkte Verbindung zur Area 0 hat, was eine 
Grundbedingung bei OSPF darstellt. 
 

e) Konfiguration von der virtuellen Verbindung 
 
WIEN-A(config)#router ospf 1 
WIEN-A(config-router)#no area 2 nssa 
WIEN-A(config-router)#area 2 default-cost 15 
WIEN-A(config-router)#area 2 virtual-link 200.0.0.4 

 
f) Überprüfung der Erreichbarkeit 

 
WIEN-A#ping 10.1.0.1 
 
Type escape sequence to abort. 
Sending 5, 100-byte ICMP Echos to 10.1.0.1, timeout is 2 seconds: 
!!!!! 
Success rate is 100 percent (5/5), round-trip min/avg/max = 1/3/4 ms 
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