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NAT

Network Address Translation

NAT allows one public IP to be shared by multiple hosts

Internal IP : InternalPort < > External IP : External Port

Not physical ports but transport layer ports
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Longest Prefix Matching

IP routers use longest prefix matching to decide where to forward a packet

Routing Table
Subnet Interface
Dest. IP: 17.1.1.1 Interface: ?
17.0.0.0/8 1
17.1.0.0/16 2
17.1.1.0/24 3
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IP routers use longest prefix matching to decide where to forward a packet

Routing Table
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Dest. IP: 17.1.1.1 \ Interface: ?
»\ 17.0.0.0/8 1
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Longest Prefix Matching

IP routers use longest prefix matching to decide where to forward a packet

Routing Table
Subnet Interface
Dest. IP: 17.1.1.1 Interface: 3
17.0.0.0/8 1
17.1.0.0/16 2
17.1.1.0/24 3

\_ %

Choose longest prefix
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Bellman-Ford

Consider the following network

50



Bellman-Ford
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Att =1

Y updates its vector, sends it to X and Z
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Att =1

We have a routing loop

Packets to X ping-pong between Y-Z
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— Y routes to X via Z
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The routing loop continues
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Att =46

The routing loop finishes

45 t=46
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X 60
L dest. via
vector )% Y

X 50 51



At t =48

The network converges

45 46 47 t=48
Y dest. via dest. via
vector
X 60 X 60
Z dest. via dest. via
vector Xy

X 51 X 50 52



fix routing loops and slow convergence



Whenever a router (say X) uses another one (say Y),
X will announce to Y an infinite cost

The technique is known as poisoned reverse
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Z announces to Y an infinite cost
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Att =1

Y updates its vector, sends it to X and Z

o) t=1
zector dest.  via dest. XviaZ
X 00 X 60 o
z dest. via

vector




Att =2

/ updates its vector, sends itto X and Y
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Fort> 4

No more updates: network has converged!
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While poisoned reverse solved this case,
it does not solve converge issues in general

See exercise task 3
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Task 5.1

() 13.1.0.0/24 1
0.0.0.0/0

Number of IPs available for devices

~ » 13.1.0.254

Longest prefix matching

13.1.0.0/17 2
0.0.0.0/0 1




Task 5.2

host 1
| == e == — =1 What information is needed for
link A In in _
2 ;l = = o0 ks routing?
NAT IP Router host 2

IP router



Task 5.3

dest. via
X [Z
A 2 3
dest. via
A Y [/
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A ] o0 o0
1
dest. via




Task 5.4

Come up with weight changes that only affect
the forwarding behavior of one node at a time




Task 5.5

diameter of this network.

OO (-0 Think about how long it takes to
propagate information along the
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