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copyright notice

� All the pages/slides in this presentation, including but not limited to, images, 
photos, animations, videos, sounds, music, and text (hereby referred to as 
“material”) are protected by copyright.

� This material, with the exception of some multimedia elements licensed by other 
organizations, is property of the authors and/or organizations appearing in the first 
slide.

� This material, or its parts, can be reproduced and used for didactical purposes 
within universities and schools, provided that this happens for non-profit purposes.

� Information contained in this material cannot be used within network design 
projects or other products of any kind.

� Any other use is prohibited, unless explicitly authorized by the authors on the basis 
of an explicit agreement.

� The authors assume no responsibility about this material and provide this material 
“as is”, with no implicit or explicit warranty about the correctness and 
completeness of its contents, which may be subject to changes.

� This copyright notice must always be redistributed together with the material, or 
its portions.
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single host

� netkit little by little: just a single virtual machine

� suggestion: before setting up a netkit lab, always 
make a clear diagram of the scenario that you are 
going to emulate!

� a simple scenario:

pc1
eth0

10.0.0.1/24

10.0.0.0/24

collision domain 0
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user@localhostuser@localhostuser@localhostuser@localhost::::~~~~$ $ $ $ vlistvlistvlistvlist
USER             VHOST               PID       SIZE  INTERFACESUSER             VHOST               PID       SIZE  INTERFACESUSER             VHOST               PID       SIZE  INTERFACESUSER             VHOST               PID       SIZE  INTERFACES

Total virtual machines:       0    (you),        0    (all usersTotal virtual machines:       0    (you),        0    (all usersTotal virtual machines:       0    (you),        0    (all usersTotal virtual machines:       0    (you),        0    (all users).).).).
Total consumed memory:        0 KB (you),        0 KB (all usersTotal consumed memory:        0 KB (you),        0 KB (all usersTotal consumed memory:        0 KB (you),        0 KB (all usersTotal consumed memory:        0 KB (you),        0 KB (all users).).).).

user@localhostuser@localhostuser@localhostuser@localhost::::~$ $ $ $ vstartvstartvstartvstart pc1 pc1 pc1 pc1 --------eth0=Aeth0=Aeth0=Aeth0=A ████

host machinehost machine

step 1 – creating a virtual machine

start a vm …start a vm …

…whose name is pc1……whose name is pc1…

…that has a network interface
on the collision domain called “A”

…that has a network interface
on the collision domain called “A”

list currently
active vms

list currently
active vms

a virtual filesystem for
pc1 is automatically
created; it will be stored
inside pc1.disk on the 
host machine

a virtual filesystem for
pc1 is automatically
created; it will be stored
inside pc1.disk on the 
host machine
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step 2 – logging on pc1

� a window containing pc1’s console pops up

� once the bootstrap of pc1 is terminated, a 
shell prompt is automatically displayed

� now you are the administrator (root) of pc1

------------ NetkitNetkitNetkitNetkit phasephasephasephase 2 2 2 2 initinitinitinit script script script script terminatedterminatedterminatedterminated

pc1 pc1 pc1 pc1 loginloginloginlogin: : : : rootrootrootroot ((((automaticautomaticautomaticautomatic loginloginloginlogin))))
LinuxLinuxLinuxLinux pc1 2.6.11.7 #1 Tue pc1 2.6.11.7 #1 Tue pc1 2.6.11.7 #1 Tue pc1 2.6.11.7 #1 Tue SepSepSepSep 13 18:38:01 CEST 2005 i686 GNU/13 18:38:01 CEST 2005 i686 GNU/13 18:38:01 CEST 2005 i686 GNU/13 18:38:01 CEST 2005 i686 GNU/LinuxLinuxLinuxLinux
Welcome Welcome Welcome Welcome totototo NetkitNetkitNetkitNetkit

pc1:~# pc1:~# pc1:~# pc1:~# ████

pc1pc1
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user@localhostuser@localhostuser@localhostuser@localhost::::~~~~$ $ $ $ vlistvlistvlistvlist
USER             VHOST               PID       SIZE  INTERFACESUSER             VHOST               PID       SIZE  INTERFACESUSER             VHOST               PID       SIZE  INTERFACESUSER             VHOST               PID       SIZE  INTERFACES
useruseruseruser pc1                2550      pc1                2550      pc1                2550      pc1                2550      12380  eth0 @ A12380  eth0 @ A12380  eth0 @ A12380  eth0 @ A

Total Total Total Total virtualvirtualvirtualvirtual machinesmachinesmachinesmachines:       1    (:       1    (:       1    (:       1    (youyouyouyou),        1    (),        1    (),        1    (),        1    (allallallall usersusersusersusers).).).).
Total Total Total Total consumedconsumedconsumedconsumed memorymemorymemorymemory:    12380 KB (:    12380 KB (:    12380 KB (:    12380 KB (youyouyouyou),    12380 KB (),    12380 KB (),    12380 KB (),    12380 KB (allallallall usersusersusersusers).).).).

user@localhostuser@localhostuser@localhostuser@localhost:~$ :~$ :~$ :~$ lslslsls ----l *l *l *l *.disk.disk.disk.disk
----rwrwrwrw----rrrr--------rrrr-------- 1 1 1 1 useruseruseruser groupgroupgroupgroup 630358016 2006630358016 2006630358016 2006630358016 2006----02020202----02 16:07 pc102 16:07 pc102 16:07 pc102 16:07 pc1.disk.disk.disk.disk
user@localhostuser@localhostuser@localhostuser@localhost:~$ :~$ :~$ :~$ ████

host machinehost machine

step 3 – back to the host machine
console

size (actual disk 
usage is smaller)

size (actual disk 
usage is smaller)useruser

update timeupdate time

file namefile namelist vm filesystemslist vm filesystems

list currently
active vms

list currently
active vms
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pc1:~# pc1:~# pc1:~# pc1:~# ifconfigifconfigifconfigifconfig eth0 10.0.0.1 eth0 10.0.0.1 eth0 10.0.0.1 eth0 10.0.0.1 netmasknetmasknetmasknetmask 255.255.255.0 255.255.255.0 255.255.255.0 255.255.255.0 broadcastbroadcastbroadcastbroadcast
10.0.0.255 up10.0.0.255 up10.0.0.255 up10.0.0.255 up

pc1:~# pc1:~# pc1:~# pc1:~# ifconfigifconfigifconfigifconfig eth0eth0eth0eth0
eth0      eth0      eth0      eth0      LinkLinkLinkLink encapencapencapencap::::EthernetEthernetEthernetEthernet HWaddrHWaddrHWaddrHWaddr FE:FD:0A:00:FE:FD:0A:00:FE:FD:0A:00:FE:FD:0A:00:00000000:01  :01  :01  :01  

inetinetinetinet addraddraddraddr:10.0.0.1  :10.0.0.1  :10.0.0.1  :10.0.0.1  BcastBcastBcastBcast:10.0.0.255  :10.0.0.255  :10.0.0.255  :10.0.0.255  MaskMaskMaskMask:255.255.255.0:255.255.255.0:255.255.255.0:255.255.255.0
inet6 inet6 inet6 inet6 addraddraddraddr: fe80::: fe80::: fe80::: fe80::fcfdfcfdfcfdfcfd::::affaffaffaff:fe00:1/64 Scope::fe00:1/64 Scope::fe00:1/64 Scope::fe00:1/64 Scope:LinkLinkLinkLink
UP BROADCAST RUNNING MULTICAST  MTU:1500  UP BROADCAST RUNNING MULTICAST  MTU:1500  UP BROADCAST RUNNING MULTICAST  MTU:1500  UP BROADCAST RUNNING MULTICAST  MTU:1500  MetricMetricMetricMetric:1:1:1:1
RX RX RX RX packetspacketspacketspackets:0 :0 :0 :0 errorserrorserrorserrors:0 :0 :0 :0 droppeddroppeddroppeddropped:0 :0 :0 :0 overrunsoverrunsoverrunsoverruns:0 :0 :0 :0 frameframeframeframe:0:0:0:0
TX TX TX TX packetspacketspacketspackets:3 :3 :3 :3 errorserrorserrorserrors:0 :0 :0 :0 droppeddroppeddroppeddropped:0 :0 :0 :0 overrunsoverrunsoverrunsoverruns:0 :0 :0 :0 carriercarriercarriercarrier:0:0:0:0
collisionscollisionscollisionscollisions:0 :0 :0 :0 txqueuelentxqueuelentxqueuelentxqueuelen:1000 :1000 :1000 :1000 
RX RX RX RX bytesbytesbytesbytes:0 (0.0 b)  TX :0 (0.0 b)  TX :0 (0.0 b)  TX :0 (0.0 b)  TX bytesbytesbytesbytes:238 (238.0 b):238 (238.0 b):238 (238.0 b):238 (238.0 b)
InterruptInterruptInterruptInterrupt:5 :5 :5 :5 

pc1:~# pc1:~# pc1:~# pc1:~# ████

pc1pc1

step 4 – configuring the network 
interface of pc1

automatically assigned mac addressautomatically assigned mac address

interface statusinterface status
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pc1:~# routepc1:~# routepc1:~# routepc1:~# route
KernelKernelKernelKernel IP IP IP IP routingroutingroutingrouting tabletabletabletable
DestinationDestinationDestinationDestination GatewayGatewayGatewayGateway GenmaskGenmaskGenmaskGenmask FlagsFlagsFlagsFlags MetricMetricMetricMetric RefRefRefRef UseUseUseUse IfaceIfaceIfaceIface
10.0.0.0        *               255.255.255.0   U     0      0  10.0.0.0        *               255.255.255.0   U     0      0  10.0.0.0        *               255.255.255.0   U     0      0  10.0.0.0        *               255.255.255.0   U     0      0  0 eth00 eth00 eth00 eth0
pc1:~# pc1:~# pc1:~# pc1:~# ████

pc1pc1

step 5 – checking the routing table

� the routing table has been automatically updated
when the interface has been brought up:

� other labs show how to manually alter the routing
table

the if status is UPthe if status is UPnext hopnext hop
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step 6 – shutting down the vm

� three possibilities

� from inside

� from outside

pc1:~# pc1:~# pc1:~# pc1:~# halthalthalthalt ████

pc1pc1

user@localhostuser@localhostuser@localhostuser@localhost::::~$ ~$ ~$ ~$ vhaltvhaltvhaltvhalt pc1pc1pc1pc1
HaltingHaltingHaltingHalting virtualvirtualvirtualvirtual machinemachinemachinemachine "pc1" (PID 3559) "pc1" (PID 3559) "pc1" (PID 3559) "pc1" (PID 3559) ownedownedownedowned bybybyby useruseruseruser [........            ][........            ][........            ][........            ]
user@localhostuser@localhostuser@localhostuser@localhost:~$ :~$ :~$ :~$ ████

host machinehost machine
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step 6 – shutting down the vm

� from outside, brute force

� unless you chose to use vcrash, pc1’s filesystem is still
stored in file pc1.disk, so it will be used again when pc1
is restarted

user@localhostuser@localhostuser@localhostuser@localhost:~$ :~$ :~$ :~$ vcrashvcrashvcrashvcrash pc1pc1pc1pc1

============= ============= ============= ============= CrashingCrashingCrashingCrashing virtualvirtualvirtualvirtual machinemachinemachinemachine "pc1" (PID 4830) ========="pc1" (PID 4830) ========="pc1" (PID 4830) ========="pc1" (PID 4830) =========
VirtualVirtualVirtualVirtual machinemachinemachinemachine ownerownerownerowner: : : : useruseruseruser
VirtualVirtualVirtualVirtual machinemachinemachinemachine mconsolemconsolemconsolemconsole socketsocketsocketsocket: /home/: /home/: /home/: /home/useruseruseruser////.netkit.netkit.netkit.netkit////mconsolemconsolemconsolemconsole/pc1//pc1//pc1//pc1/mconsolemconsolemconsolemconsole
CrashingCrashingCrashingCrashing... ... ... ... donedonedonedone....
user@localhostuser@localhostuser@localhostuser@localhost:~$ :~$ :~$ :~$ ████

host machinehost machine
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step 7 – a permanent configuration
� after halting pc1, if you want to restart it you also have to

reconfigure its network interface eth0
� a permanent configuration can be obtained, e.g., by editing
/etc/network/interfaces (inside the vm pc1) and 
appending the following lines:

� tips:
� you can use an editor like vi or mcedit
� the permanent settings of a vm can be configured inside the same files 

that would be used in a real linux box

� removing the vm filesystem (pc1.disk) removes any
permanent configuration as well

auto eth0

iface eth0 inet static

address 10.0.0.1

network 10.0.0.0

netmask 255.255.255.0

auto eth0

iface eth0 inet static

address 10.0.0.1

network 10.0.0.0

netmask 255.255.255.0
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step 8 – restarting network 
services

� at next boot pc1 will be automatically configured by 
the os which will perform the suitable ifconfig
and route commands based on the contents of 
/etc/network/interfaces

� the new configuration can also be fetched without 
rebooting by restarting network services:

pc1:~# /pc1:~# /pc1:~# /pc1:~# /etcetcetcetc////init.dinit.dinit.dinit.d////networkingnetworkingnetworkingnetworking restartrestartrestartrestart
ReconfiguringReconfiguringReconfiguringReconfiguring network network network network interfacesinterfacesinterfacesinterfaces... ... ... ... donedonedonedone....
pc1:~# pc1:~# pc1:~# pc1:~# ████

pc1pc1


