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IP Forwarding

1) (Taken from Kurose & Ross, 5" ed.)
Suppose a router has four links, numbered 0 through 3. Packets are to be forwarded to the
link interfaces as follows:

i) 224.0.0.0 through 224.255.255.255 to link interface 0
ii) 225.0.0.0 through 225.0.255.255 to link interface 1
iii) 225.1.0.0 through 225.255.255.255 to link interface 2
iv) Otherwise —to link interface 3

a) Provide a forwarding table that has 4 entries, uses longest prefix matching, and
forwards packets to the correct link interface.

b) Describe how your forwarding table determines the appropriate link interface for
datagrams with destination addresses:

i) 0xC8915155
ii) OxE100C33C

iii) OxE1801177
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Reliable Data Transfer
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6) Slide 3-22 of the recitation defines the selective-repeat protocol. In the receiver’s algorithm
there are 3 cases of unexpected acks:

i. n € [recvbase — N,recvbase — 1]: Ack(n) is sent
ii. n>recvbase+ N — 1:nothing done
ii. n <recvbase — N: nothing done
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Assume an infinite sequence number, a FIFO channel, and that both sender and receiver use the

same window size N. For each of the following changes, explain if the protocol remains correct

(given that the sender’s algorithm was not changed). If so — explain why, if not — give an

example of protocol failure.

7)

In case (i), we do nothing instead of sending an ack

In case (ii), we send Ack(n)

(hint: show that an ack with n > recvbase + N — 1 cannot be generated in the first
place given the question’s assumptions. This means it doesn’t matter what the receiver
does in this case).

In case (iii) we send Ack(n)

Consider the Go-Back-N protocol, and assume that the channel can reorder messages such
that when the n-th packet is sent, it can only be bypassed (i.e., reordered) by the packet the
was sent immediately after it. Assume a window size of N.

Show that N 4+ 1 unique sequence numbers are no longer enough.

(Hint: you could show two possible scenarios in which the receiver must take different
actions —send an ack or do not send an ack — but it cannot tell which scenario it is,
similarly to slide 3-24 of the recitation.)

What is the minimal number of unique sequence numbers that ensures correct protocol
behavior? Justify your answer.
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