
CSE 123 Fall 2010 Homework 2

Due 10/21/2010 beginning of class.

Exercise 1

Consider a network where the sliding window protocol is in use with SWS = RWS = 2 frames
and a one-way delay 100ms (i.e. for a frame sent at time t, it arrives at t + 100). Assume
that when multiple frames are all able to be sent according to the window size, that they
are sent 25ms apart.

1. Determine a reasonable timeout value for this link (justify your answer - one sentence
will do).

2. Draw a timeline diagram (like figure 2.22 in the book) for the sending and successful
receipt of six frames for the following situations: (a) frame 3 is lost (all other frames
are delivered successfully on the first try); (b) the ACK for frame 3 is lost (again,
all other frames are delivered successfully). Please draw your timeline diagrams with
reasonable accuracy and scale (i.e. use graph paper).

3. You may have noticed in your timeline diagrams that this window size is not very
efficient, and that there could be far more packets “in flight.” Assuming that sending
one frame per 25ms saturates this link, determine the smallest SWS and RWS that
maximize throughput.

Exercise 2

Propose a mechanism that might be used by datagram switches so that if one switch loses
all or part of its forwarding table, it could recover a functional (if not optimal, or identical
to its previous) forwarding table. Assume that a switch can query connected hosts for their
addresses, and can query its switch neighbors for (a) their forwarding tables, and (b) the
name of the port through which they are currently communicating. For example, using
Figure 3.4 and Table 3.1 from the book, suppose Switch 1 lost its forwarding table. It could
send a “distress call” out on all ports, hosts A, C, and D would respond with their addresses,
and Switch 2 would respond, “we are communicating via port 3 and my forwarding table is
(Table 3.1).”



Exercise 3

Suppose an organization owns the class B network 137.110.0.0/16. This organization has
five departments: two of approximately 100 nodes (denote these departments A, B), two
of 40 nodes (C, D), and one of 400 nodes (E). Assume that each department is behind an
individual router named after its deparment, that there is a Router F that is responsible
for forwarding packets to the rest of the Internet, and that the routers are connected in
the pattern A-B-C-F-D-E. Assume that Router F connects to its upstream router (i.e. its
connection to the rest of the internet) via “Interface 0”, and that traffic local to a router’s
subnet is sent via their own “Interface 0.”

• Design an efficient arrangement of subnet numbers and masks to assign to each de-
partment.

• List the routing tables of nodes B and F (use the format of table 4.10 in the book).
You should include a route with subnet number “default” and no subnet mask for all
traffic that matches none of the more specific entries.

• How much larger can each subnet grow (in terms of nodes) in your scheme? What
happens if a new, very large department (400 or more nodes) is added? What about
several smaller departments (five departments of 40 nodes each)? You don’t need to
list routing tables or subnet numbers, just explain from where in the address space you
would allocate these subnets.
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