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SOLUTIONS

1. A collection of computer networks connected together so that they
work as a single logical computer network is called an internetwork or
an internet for short.

2. On a computer network, the machines that run end-user applications
are called hosts or end-systems .

Note that they are called hosts or end-systems because
they host the applications that are used by end-users.

3. A node in a computer network whose purpose is to interconnect two
or more networks is called a switch.

Note that a router is a special type of switch that op-
erates at the network layer. The correct answer to this
question is switch rather than router, but you got full
credit if you said router.

4. A computer network through which an end-user’s computer connects
to the global Internet is called an access network.

5. A communication link between two nodes in a computer network so
that a transmission by one of the nodes is only received by the node at
the other end of the link is called a point-to-point link.

6. A communication link that is shared by a number of nodes (not just
two) such that a transmission by one of the nodes is received by all the
other nodes sharing the link is called a broadcast link.

7. A type of physical media in which the electromagnetic signals that
carry data travel along a wire or a cable is called guided media.

8. A type of physical media in which the electromagnetic signals that
carry data travel through air or through space is called unguided media.

9. What type of LAN technology commonly uses twisted pair to con-
nect computers?
Ethernet.
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10. What type wiring / physical media is commonly used by cable TV
to stream video and to provide Internet Service to people’s homes?
Coax cable.

11. When telephone companies use DSL to provide Internet service
to people, they split the bandwidth carried by the telephone line into
three bands. Describe each of these bands, and state the type and
direction of data carried on each band.

(1) Voice channel: a bidirectional band that carries voice signals.
(2) Downstream channel: a band that carries data from the ISP’s

network into the home. This is relatively high bandwidth com-
pared to the upstream channel.

(3) Upstream channel: a band that carries data from the home to
the ISP’s network.

12. Identify the type of network delay from the description:

(1) For a packet, the amount of time it takes to pump all of the
bits in the packet onto the communication link:
Transmission delay.

(2) For a single bit, the amount of time it takes to travel from one
end of a communication link to the other:
Propagation Delay

(3) For a packet that has arrived at a switch, the amount of time
it takes for the switch to determine which outgoing interface to
send the packet out on:
Processing delay

(4) For a packet inside a switch, the amount of time it takes waiting
for an outgoing link that is already transmitting other packets
to become available:
Queueing delay

13. Explain briefly why Internet routers do not have a transport layer.

Note that it is not enough to just say what a router does
or is, you must explain why it does not have a transport
layer.

The job of a transport layer is to provide service to the
application layer by moving messages from process to
process. The network layer does not need to move mes-
sages from process to process: it only needs to move
messages from machine to machine.

14. Give a brief description of the main function, or functions, of each
of the following layers of the OSI model of network architecture:
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(1) Transport Layer
The job of the transport layer is to deliver messages from a pro-
cess on one machine to another process on a remote machine.

(2) Data Link Layer
The data link layer carries messages from one machine to an-
other machine across a single link.

(3) Network Layer
The network layer delivers messages from one machine to an-
other machine across a series of links. This layer performs the
job of routing, which determines the path that a message takes
to its destination.

(4) Physical Layer
The physical layer deals with getting digital data from the mem-
ory of the computer and translating that data into electromag-
netic signals carried by the physical media, and also getting data
off the media into the computer.

15. Give a short description or characterization of the UDP protocol.

UDP is an unreliable, connection-less, best effort deliv-
ery service. It allows an application to send packets to
another application, but provides no guarantees against
loss of packets, or data corruption, Packets may arrive
in a different order than they were sent.

16. Give a short description or characterization of the TCP protocol.

TCP is a reliable connection-oriented data stream ser-
vice. TCP guarantees that packets sent arrive without
errors, and in the same order that they were sent. TCP
provides both flow control and congestion control.

17. Explain why some network applications might be built on top of
UDP instead of TCP.

TCP incurs overhead because of what it does to detect
errors, maintain a connection, and provide both flow
control and congestion control. Applications that can
tolerate some loss of data and need to run fast will do
better running on UDP because it has little overhead.

18. Describe how packet switching works.
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A message is split up into packets, and each packet hav-
ing a header that has the destination address. The pack-
ets are injected into the network and routed indepen-
dently of each other. Packets may follow different routes
and arrive out of order.

19. Describe how circuit switching works.

Before sending a message, the network determines a
path (called a circuit) from the sender to the receiver.
Resources such as link bandwidth and buffer space in-
side of packet switches are reserved, and then all packets
from the message follow the same route.

20. Explain how to use frequency division multiplexing to share a link.

FDM is used by circuit switching to allow a number of
different circuits (say N) to share the same link. The
link bandwidth is split into N frequency bands, and each
circuit is assigned to that frequency band. This means
that all packets belonging to that circuit are transmitted
in their assigned frequency band.

21. Explain how to use time division multiplexing to share a link.

TDM is also used by circuit switching to allow a num-
ber of different circuits (say N) to share the same link.
Time is divided into frames of fixed size, and each frame
is further subdivided into N time slots. In each frame,
time slot k is assigned to circuit k, where k = 1, . . . , N .
Each of the N circuits can then use the entire bandwidth
of the link during its assigned time slot.


