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b. Why does a datagram network need only end-to-end addressing during the
data transfer phase, but no addressing during the setup and teardown phases?

¢. Why does a virtual-circuit network need addresses during all three phases?

We need a three-stage time-space-time switch with N = 100. We use 10 TSIs

at the first and third stages and 4 crossbars at the middle stage.

a. Draw the configuration diagram.

b. Calculate the total number of crosspoints.

¢. Calculate the total number of memory locations we.need for the TSIs.

P8-3.  Answer the following questions:

a. Can a routing table in a datagram network have two entries with the same
destination address? Explain.

b. Can a switching table in a virtual-circuit network have two entries with the
same input port number? With the same output port number? With the
same incoming VCIs? With the same outgoing VCIs? With the same incom-
ing values (port, VCI)? With the same outgoing values (port, VCI)?

- Figure 8.26 shows a switch in a virtual-circuit network.

Figure 8.26 Problem P8-4
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Find the output port and the output VCI for packets with the following input
port and input VCI addresses:

a. Packet 1: 3,78 b. Packet 2: 2, 92

¢. Packet 3: 4, 56 d. Packet 4: 2, 71
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We need to have a space-division switch with 1000 inputs and outputs. What
is the total number of crosspoints in each of the following cases?
a. Using a single crossbar.

b. Using a multi-stage switch based on the Clos criteria.

We need a three-stage space-division switch with N = 100. We use 10 cross-
bars at the first and third stages and 4 crossbars at the middle stage.
a. Draw the configuration diagram.

b. Calculate the total number of crosspoints.
¢. Find the possible number of simultaneous connections.

d. Find the possible number of simultaneous connections if we use a single
crossbar (100 x 100).

e. Find the blocking factor, the ratio of the number of connections in part ¢
and in part d.

- A path in a digital circuit-switched network has a data rate of 1 Mbps. The
: ange of 1000 bits is required for the setup and teardown phases. The dis-
> between two parties is 5000 km. Answer the following questions if the
ation speed is 2 x 108 m:

t is the total delay if 1000 bits of data are exchanged during the data-
sfer phase?

is the total delay if 100,000 bits of data are exchanged during the
ansfer phase?

is the total delay if 1,000,000 bits of data are exchanged during the
-ansfer phase?

delay per 1000 bits of data for each of the above cases and com-
m. What can you infer?

s that a router or a switch needs to search to find information in the
1 g table. The searching in a routing table for a datagram network

mns in a datagram network is two; the minimum
ual-circuit network is four. Can you explain the
ted to the type of addresses carried in the packets

) based on these values.

witching table of a virtual-circuit network is normally created
phase and deleted during the teardown phase. In other words,
of network reflect the current connections, the activity
trast, the entries in a routing table of a datagram network
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- 943 Problems

5_", P9-1.  Assume the network in Figure 9.7 does not support broadcasting. What do you
suggest for sending the ARP request in this network?

P9-2.  Assume we have an internet (a private small internet) in which all hosts are

connected in a mesh topology. Do we need both network and data-link layers
in this internet?

Assume we have an internet (a private small internet) in which all hosts are
connected in a mesh topology. Do we need routers in this internet? Explain.

In Figure 9.7, do you think that system A should first check its cache for map-
ping from N2 to L2 before even broadcasting the ARP request?

In Figure 9.7, assume system B is not running the ARP program. What would
happen?

In Figures 9.11 to 9.13, both the forwarding table and ARP are doing a kind of
mapping. Show the difference between them by listing the input and output of
mapping for a forwarding table and ARP.

In Figure 9.5, assume Link 2 is broken. How can Alice communicate with
Bob?

Assume Alice is travelling from 2020 Main Street in Los Angeles to 1432 American
Boulevard in Chicago. If she is travelling by air from Los Angeles Airport to
Chicago Airport,

1. find the end-to-end addresses in this scenario.

. find the link-layer addresses in this scenario.

the previous problem, assume Alice cannot find a direct flight from the Los
2les to the Chicago. If she needs to change flights in Denver,

| the end-to-end addresses in this scenario.
| the link-layer addresses in this scenario.

send a letter using the services provided by the post office, do we
-end address? Does the post office necessarily use an end-to-end

the mail? Explain.
net using circuit-switching or packet-switching at the data-

- process of frame change in routers R1 and R2.




