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01010010.10000010.01100110.00001010

IP addressing is hierarchical, composed of 

a prefix (network address) and a suffix (host address)

32 bits

prefix 

identifies the network

suffix 

identifies the hosts  

in the network

IP(v4) addresses are hierarchical: 

prefix (network) part and suffix (host) part



The first and the last IPv4 address of a prefix 

cannot be used to address hosts

prefix part

01010010.10000010.01100110. 00000000 82.130.102.0

host part IP address

The address with the host part being all 0s 

identifies the network itself

The address with the host part being all 1s 

identifies the broadcast address

prefix part

11111111 82.130.102.25501010010.10000010.01100110.

host part IP address



Notation 8 groups of 16 bits each separated by colons (:)

Each group is written as four hexadecimal digits

Simplification Leading zeros in any group are removed

One section of zeros is replaced by a double colon (::)

Normally the longest section

Examples 1080:0:0:0:8:800:200C:417A 1080::8:800:200C:417A

FF01:0:0:0:0:0:0:0101 FF01::101

0:0:0:0:0:0:0:1 ::1

IPv6 addresses are unique 128-bits number 

associated to a network interface (on a host, a router, …)
IPv6 solves IPv4 address exhaustion: 

128-bit instead of 32-bit addresses
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hint Compared to a switch in the network, 

you already have knowledge of the entire topology

i.e., you immediately know which switch 

will eventually be the root of the spanning tree

Start from the root rather than thinking 

about all the individual BPDU messages

Task 4.1 & 4.2: Computing spanning trees



d) The network operators are happy with your changes. But they

now realize that Host 1 and Host 2, in addition to exchanging

a lot of Internet traffic, also exchange a lot of traffic between

themselves. The network operators ask for your help again!

They ask you to find a spanning tree configuration such that:

(i) the number of hops between any of these three hosts (Host

1 and 2, and the router) is equivalent; and at the same time (ii)

the number of hops is minimal considering the given topology.

Briefly explain how you would configure the spanning tree pro-

tocol to achieve these requirements, or why these requirements

are impossible to achieve.

4.3 VLAN

The network below consists of 9 switches and hosts in two

different VLANs (blue and red).

switch 9

switch 5

switch 8

switch 1

switch 4

switch 2 switch 3

switch 7
switch 6

L2-network with hosts in two different VLANs (blue and red).

a) Compute a spanning tree in the network using switch 1 as

root. When equal-cost paths to the root are encountered,

switches break the tie based on the sender ID (lower is

better). Clearly indicate the type of each link (trunk, ac-

cess or deactivated).

b) Using the previously computed spanning tree, which path

will the red host connected to switch 7 use to communi-

cate with the red host connected to switch 1?

c) Using the previously computed spanning tree, which path

will the red host connected to switch 7 use to communi-

cate with the blue host connected to switch 8?

d) Compute now two per-VLAN spanning-trees (one for

each VLAN) such that each link is active in at least one

spanning-tree. Hint: you can adapt the switch IDs for

each VLAN.

Task 4.3: VLANs separate hosts and 

allow to better utilize links



Task 4.4 — 4.6: IPv4 and IPv6 computations



given

prefix mask

an address

Example

12 (bits)

153.96.0.0

compute

network address

1st host address

last host address

#addressable hosts

broadcast address



prefix mask

an address

Example

12 (bits)

153.96.0.0

#addressable hosts

given

compute



prefix mask

an address

Example

12 (bits)

153.96.0.0

#addressable hosts 2^(32-12) – 2

given

compute



prefix mask

an address

Example

12 (bits)

153.96.0.0

network address

#addressable hosts 2^(32-12) – 2

given

compute



prefix mask

an address

Example

11111111.11110000.00000000.0000000012 (bits)

10011001.01100000.00000000.00000000153.96.0.0

network address

#addressable hosts 2^(32-12) – 2

address AND mask

host part all 0s

network host

given

compute

10011001.01100000.00000000.00000000153.96.0.0



prefix mask

an address

Example

11111111.11110000.00000000.0000000012 (bits)

10011001.01100001.00011000.00000011153.97.24.3

network address

#addressable hosts 2^(32-12) – 2

address AND mask

host part all 0s

network host

given

compute

10011001.01100000.00000000.00000000153.96.0.0



prefix mask

an address

Example

11111111.11110000.00000000.0000000012 (bits)

10011001.01100000.00000000.00000000153.96.0.0

network address

#addressable hosts 2^(32-12) – 2

network host

given

compute

10011001.01100000.00000000.00000000153.96.0.0

broadcast address



prefix mask

an address

Example

11111111.11110000.00000000.0000000012 (bits)

10011001.01100000.00000000.00000000153.96.0.0

network address

#addressable hosts 2^(32-12) – 2

network host

given

compute

10011001.01100000.00000000.00000000153.96.0.0

broadcast address

host part all 1s

10011001.01101111.11111111.11111111153.111.255.255



prefix mask

an address

Example

11111111.11110000.00000000.0000000012 (bits)

10011001.01100000.00000000.00000000153.96.0.0

network address

#addressable hosts 2^(32-12) – 2

network host

given

compute

10011001.01100000.00000000.00000000153.96.0.0

broadcast address 10011001.01101111.11111111.11111111153.111.255.255

153.96.0.1 10011001.01100000.00000000.000000011st host address

last host address 10011001.01101111.11111111.11111110153.111.255.254



Client with initially empty state 

issues a ping to a remote server

 

What packets are generated? 

How do the IPs/MACs change 

along the packets’ paths?

Task 4.7: Putting everything together

server client
router A router B

1.0.0.0/24 3.0.0.0/242.0.0.0/24

.2

?.1

.2

.1

.2

DHCP server

.1
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