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A router uses a routing table to figure out where packets are to be delivered. A list of routes identifying the gateway or protocol that the router uses to connect to a given network can be found in the table. At first only directly connected networks are in the routing table. Routes must be defined and added to the routing table to connect with remote networks.
In this study, a permanent path to a given distant network will be designed manually based on an IP address or exit interface in the next hop. A fixed standard path will also be configured. A default is a static route type, where the router table does not contain a destination network route, which specifies the gateway to be used.
Cisco 1941 Integrated Services (ISR) routers with Cisco IOS version of 15.2(4)M3 (universal 9 picture) are the routers that are used for CCNA hands-on test. The Cisco Catalyst 2960s with Cisco IOS Release 15.0(2) are the switches used (labasek9 picture). It may also be possible to use other routers, switches or Cisco IOS.
The commands that are available and the production generated can vary according to the design and Cisco IOS version of the laboratories. For the appropriate device description please see the router interface overview table at the end of this section.


IPV4 IP Addressing 
	Device
	Interface
	IP Addressing
	Subnet Mask
	Default gateway
	Hosts

	WATFORD_1
	FastEthernet0/0
	172.26.8.1/24
00D0.D32D.546A
	255.255.255.0
	N/A
	

	
	FastEthernet1/0
	172.26.8.1/24
00E0.A313.1C14
	255.255.255.0
	N/A
	

	
	Serial2/0
	192.168.2.1/30
000D.BD3B.586D
	255.255.255.252
	N/A
	

	
	FastEthernet4/0
	172.17.8.1/30
0007.EC05.C3C7
	255.255.255.0
	N/A
	

	
	
	
	
	
	

	WATFORD_2
	FastEthernet0/0
	172.18.8.1/24
00D0.BA16.A039
	255.255.255.0
	N/A
	

	
	FastEthernet1/0
	172.19.8.1/24
000B.BE4B.6AE5
	255.255.255.0
	N/A
	

	
	FastEthernet4/0
	172.17.8.2/24
00E0.F916.27D0
	255.255.255.0
	N/A
	

	
	
	
	
	
	

	STEVENAGE_1
	FastEthernet0/0
	10.0.0.1/30
0001.63AC.610E
	255.255.255.0
	N/A
	

	
	Serial3/0
	10.0.0.1/30
0010.11DA.D85D
	255.255.255.0
	N/A
	

	
	FastEthernet4/0
	10.0.2.1 /30
0001.4381.5E45
	255.255.255.0
	N/A
	

	
	
	
	
	
	

	STEVENAGE_2
	FastEthernet0/0
	10.0.3.1 /30
0001.97A9.8700
	255.255.255.0
	N/A
	

	
	FastEthernet4/0
	10.0.2.2 /30
0060.3E73.0918
	255.255.255.0
	N/A
	

	
	
	
	
	
	

	STEVENAGE_3
	FastEthernet0/0
	10.0.5.1 /30
0002.4A3D.E53D
	255.255.255.0
	N/A
	

	
	FastEthernet5/0
	10.0.4.2/30
0090.0C37.3375
	255.255.255.0
	N/A
	

	
	
	
	
	
	

	ISP
	FastEthernet0/0
	192.168.3.1 /24
00D0.BA16.A039
	255.255.255.252
	N/A
	

	
	Serial2/0
	192.168.2.2 /24
000B.BE4B.6AE5
	255.255.255.252
	N/A
	

	
	
	
	
	
	

	SERVER_2
	DNS
	8.8.8.8
	N/A
	N/A
	

	
	FastEthernet0/0
	192.168.3.2 /24
	255.255.255.252
	192.168.3.1
	1

	
	
	
	
	
	

	SERVER_0
	DNS
	10.0.4.10
	N/A
	N/A
	

	
	FastEthernet0/0
	10.0.4.10 /30
	255.255.255.0
	10.0.4.2
	1

	
	
	
	
	
	

	SERVER_1
	DNS
	10.0.4.11
	N/A
	N/A
	

	
	FastEthernet0/0
	10.0.4.11 /30
	255.255.255.0
	10.0.4.2
	1

	
	
	MANAGEMENT
	
	
	25

	PC_4
	FastEthernet0/0
	172.26.8.10 /24
	255.255.255.0
	172.26.8.1
	

	PC_5
	FastEthernet0/0
	172.26.8.11 /24
	255.255.255.0
	172.26.8.1
	

	
	
	ENGINEERING
	
	
	200

	PC_6
	FastEthernet0/0
	172.16.8.10 / 24
	255.255.255.0
	172.16.8.1
	

	PC_7
	FastEthernet0/0
	172.16.8.11 /24
	255.255.255.0
	172.16.8.1
	

	
	
	RESEARCH
	
	
	100

	PC_8
	FastEthernet0/0
	172.18.8.10 / 24
	255.255.255.0
	172.18.8.1
	

	PC_9
	FastEthernet0/0
	172.18.8.11 /24
	255.255.255.0
	172.18.8.1
	

	
	
	SALES
	
	
	200

	PC_10
	FastEthernet0/0
	172.19.8.10 /24
	255.255.255.0
	172.19.8.1
	

	PC_11
	FastEthernet0/0
	172.19.8.11 /24
	255.255.255.0
	172.19.8.1
	

	
	
	MARKETING
	
	
	50

	PC_0
	FastEthernet0/0
	10.0.0.10 /30
	255.255.255.0
	10.0.0.1
	

	PC_1
	FastEthernet0/0
	10.0.0.11 /30
	255.255.255.0
	10.0.0.1
	

	
	
	HR
	
	
	10

	PC_2
	FastEthernet0/0
	10.0.3.10 /30
	255.255.255.0
	10.0.3.1
	

	PC_3
	FastEthernet0/0
	10.0.3.11 /30
	255.255.255.0
	10.0.3.1
	




Ping from PC_1 to PC_2, this shows the communication between two PC’S located in 2 different network segments. 
[image: ]
Ping from PC 1 to WATFORD_1, this shows the communication of the PC and the FastEthernet0/0 of the Router, both addresses are on the same network range.
[image: ]
Full Router configuration showed with the command Show Running Configuration or (show run) 
WATFORD_1(config)#do show run 
building configuration…
Current configuration : 993 bytes
 ! 
version 12.2 
no service timestamps log datetime msec 
no service timestamps debug datetime msec 
no service password-encryption 
! 
hostname WATFORD_1 
! 
enable secret 5 $1$mERr$9cTjUIEqNGurQiFU.ZeCi1 
! 
! 
no ip domain-lookup 
ip PC WATFORD_1 192.168.0.1 
!
! 
interface FastEthernet0/0
description WATFORD_1 Fa0/0 
ip address 192.168.1.1 255.255.255.0 
duplex auto 
speed auto 
! 
interface FastEthernet1/0 
no ip address 
duplex auto 
speed auto 
shutdown 
! 
interface Serial2/0 
description WATFORD_1 Serial 2/0 
ip address 192.168.0.1 255.255.255.0 
clock rate 64000 
! 
interface Serial3/0 
no ip address shutdown 
! 
interface FastEthernet4/0 
no ip address shutdown 
! 
interface FastEthernet5/0 
no ip address 
shutdown 
! 
router rip 
version 2 
network 192.168.0.0 
network 192.168.1.0 
!
ip classless 
! 
! 
Banner motd ^C 
Keep away from this network! 
^C 
! 
line con 0 
password cisco 
login 
line vty 0 4 
password class 
login 
line vty 5 
password class login 
! 
end 
The screenshot below shows a telnet connection from the PC computer that is located in a different network range. Telnet enables remote connection into Routers and Switches for configuration and maintenance. Telnet is not always available in companies that are highly concerned of network security because it opens a port for external connection. 
Tracert find out how many hopes away a PC is from the gateway of the service it’s trying to reach, tracert www.t2electro.co.uk display all the Routers that will be by your packet. In my case I have used tracert 192.168.0.8 that shows 1 hop, which means that I am 1 hop away from my gateway.

IP address of the router interfaces 
router 0
Router(config)#in fa 0/0
Router(config-if)#ip add 192.168.1.1 255.255.255.0
Router(config-if)#no sh
router 1
Router(config)#in fa 0/0
Router(config-if)#ip add 192.168.1.2 255.255.255.0
Router(config-if)#no sh
Router(config-if)#in se 2/0
Router(config-if)#ip add 192.168.2.1 255.255.255.0
Router(config-if)#no sh
Router(config-if)#clock rate 56000
router 2
Router(config)#in se 2/0
Router(config-if)#ip add 192.168.2.2 255.255.255.0
Router(config-if)# no sh
rip protocol and disable auto summarization
router 0
Router(config)#router rip
Router(config-router)#ver 2
Router(config-router)#network 192.168.1.0
Router(config-router)#no auto-summary

Router 1
Router(config)#router rip
Router(config-router)#ver 2
Router(config-router)#network 192.168.1.0
Router(config-router)#network 192.168.2.0
Router(config-router)#no auto-summary
router 2
Router(config)#router rip
Router(config-router)#ver 2
Router(config-router)#network 192.168.2.0
Router(config-router)#no auto-summary
Router(config)#interface fastEthernet 0/0
Router(config-if)#ip address 192.168.1.1 255.255.255.0
Router(config-if)#no shutdown
 
router 0 name as arizona, router 1 as virginia, router 0
Router(config)#PCname arizona
router 1
Router(config)#PCname virginia
router 2
Router(config)#PCname NY
 
describtion of the interfaces
router 0
Router(config)#in fa 0/0
Router(config-if)#description connection to headquater
router 1
Router(config)#in fa 0/0
Router(config-if)#description connection to branch 1
Router(config)#in se 2/0
Router(config-if)#description connection to branch 2
router 2
Router(config)#in se 2/0
Router(config-if)#description connection to headquater
 
MOTD on all routers to ---- UNAUTHORIZED ACCESS IS NOT ALLOWED ----
On all routers
Router(config)#banner motd / ---- UNAUTHORIZED ACCESS IS NOT ALLOWED ---- /
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Pinging 10.0.0.11 with 32 bytes of data:

Reply from 10.0.0.11 2 time=coms TTL-128
Reply from 10.0.0.11 2 time<lms TTL-128
Reply from 10.0.0.11 2
Reply from 10.0.0.11 2

Ping stavisvies for 10.0.0.11
Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Bpproximate round trip vimes in milli-seconds
Minimm = Oms, Maximm = €oms, Average = 20ms
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Packet Tracer BC Command Line 1.0
©:\> ping 172.26.5.11

Pinging 172.26.8.11 with 32 byves of dava:

Reply from 172.26.8.11: byces=32 time=2ms TTL=128
Reply from 1722811 2 time=sms TTL-128
Reply from 172.2¢.8.11 2 time<lms TTL-128
Reply from 172.26.8.11: 2 time=llms TTL-128

Ping stavisvies for 172.2¢.8.11
Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Bpproximate round trip vimes in milli-seconds
Minimm = 0ms, Maximm = llms, Average = ims
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