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Figure 1: Binary tree

Problem 1

Consider two ways of doing network-wide broadeasting: souree replication (unicasting each message to cach
destination), and in-network replication (true network-layer broadeast, e, routers help). Suppose a source-
breesed spanming-tree = used to achieve network-layver brosdeast. Further suppose that there s 2 single sender
and 32 receivers, amd the sender 15 connectoed to the roectvers through a binary tree of ronters as shown 1o

Figure 1. Each time one packet (or a copy of a packet) i sent over a single link, it incurs one unit of oost.
. What 15 the cost of sending a broadeast packet using souree replication?
b. What 15 the cost of sending a broadeast packet using in-network replication™

. Now assamwe yon ean choose any topolosy to connect the sender to the 32 reecivens. What topology
will have the greatest cost dispanty boetwoeen unicast cromlation and troe network-layer broadoeast?

You don’t need to provide any numbers, just deseribe (or draw) the topology. You can wse as many

mntermediate ronters as von like.

Problem 2

This question 15 about the CRO alpornithm, as desenibed o your week-8 lectare shdes.
a. If you have a 4-bit pencrator (¢ = 1001, and a message M(x) = 10111010, what is the valoe of 1727

b, What would the sender of the message send over the wire”

Problem 3

Suppose an I implementation sdberes literally to the following algorithm on receipt of a packet, 1) destined

for I addres -

if (MAC addres= for D is in ARP cache)
send P

elsa
send out an ARF query for D

put P into a packet gqueue until the response comes back

. If the I layver recoves a burst of packets destined for D, bow might this alponthm waste resources

(not including its packet gquene)?
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b. Describe bricfly how you would modify the algorithm to be less wasteful.

. Suppose we simply drop 1Y) after sending out a guery, when cache lookup fails.  Identify one major
problem that might occur. (Some carly AR implementations allegedly did this)
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