ECE 461 – Internetworking
Problem Sheet 1
Instructions:
•
•

Try to solve the problems on your own.
Solutions will be discussed in tutorials.

Problem 1. Consider an Ethernet network with three hosts, Host A, Host B, and Host C as shown in

Figure 1. No machine is configured as an IP router, and there is no IP router on this network.
Assume that the IP addresses and subnet masks are as shown in the figure.

Figure 1: Network Topology
For each of the following IP datagram transmissions, describe if the transmissions will be
successful. If a transmission will not work, provide an explanation:
(a) Host C sends an IP datagram to Host A
(b) Host A sends an IP datagram to Host B
(c) Host A sends an IP datagram to Host C
(d) Host B sends an IP datagram to Host A
(e) Host B sends an IP datagram to Host C
Problem 2. Consider the 128.100.112.0/21 block of IP addresses. This block of addresses must be

divided into four subnetworks that have each at least 500 IP addresses.
a) Give the subnet mask of the four new subnetworks.
b) Specify the network address and the network prefix for each subnetwork.
c) Specify the broadcast IP address for each subnetwork.

Problem 3. Select a subnet mask for 10.0.0.0/8 so that there will be at least 16,000 subnets with at

least 700 host addressed on each subnet.
Problem 4. Assume that you have been assigned the 200.35.1.0/24 network block.

a) Define an extended-network-prefix that allows the creation of 20 hosts on each subnet.
b) What is the maximum number of hosts that can be assigned to each subnet?
What is the maximum number of subnets that can be defined?
c) Specify the subnets of 200.35.1.0/24 in binary format and dotted decimal notation.
d) List range of host addresses that can be assigned to Subnet #6 (200.35.1.192/27)
e) What is the broadcast address for subnet 200.35.1.192/27?
Problem 5.

Information for new network:
Base address: 142.150.235.0
Network mask: 255.255.255.224
Broadcast address: 142.150.235.31
Reserved Router address: 142.150.235.1
This network should go on:
bcit-ece-tier3-if.gw switch and our bcit router.
a) What is the address of the assigned subnetwork and what is the extended network
prefix?
b) Which IP addresses can I use to configure the computers in my lab?
c) How do I configure the IP address, default gateway, and subnet mask on my computers?
d) Does the assigned address block use subnetting? Do I need to care?
e) What is the meaning and relevance of the last two lines in the above message (about the
switch and the bcit router)?
f) If subnetting is used, how many bits of the host number are used to designate the subnet,
and what is the IP address of the network that is divided into subnets (without
subnetting)?
g) What is the role of the “reserved router address”? Why is this information important?
h) Do I need to set up a router in my lab?
i) Suppose I wanted to do subdivide the assigned address block into 4 smaller subnetworks
of equal size. How large are these networks, and how many IP addresses can I assign in
each subnetwork? What other equipment and configurations are necessary?

Problem 6. (Not discussed in the tutorial) The “American Registry for Internet Numbers (ARIN)”

is a non-profit organization that has the authority for IP address allocation in North America. Use
the website of ARIN at www.arin.net to find answers to the following questions:
a) What are the IP address blocks allocated to the University of Toronto? Roughly, how
many IP addresses does UofT have?
b) What is the “autonomous system (AS)” number allocation to the university of Toronto?
c) Suppose you start a large company (or found a large university) and want to allocate a
block of 10,000 IP addresses from ARIN. Describe the process and try to estimate the
costs.
d) ARIN can allocate both IPv4 and IPv6 addresses? Which type should you request?
e) Can you re-sell portions of the IP address space to others? Describe the constraints, both
legal and engineering constraints.
f) In addition to allocating IP addresses, what else do you need to obtain from ARIN.

