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Solutions to ASN 2  

1.3  Explain how the telephone network might modify the way calls are handled to provide the 
following services: [8 marks – 2 marks for each part] 

Solutions follow questions: 

a. Call Display: the number and/or name of the calling party is listed on a screen before the 
call is answered. 

Along with the request for connection setup, the system sends identifying 
information regarding the originator's phone.  

b. Call Waiting: a special sound is heard when the called party is on the line and another 
user is trying to reach the called party. 

When a second caller tries to access a busy line, the system applies an 
audible sound, for example, a "beep" or a tone, to the voice signal that is 
being sent to the called party. The tone alerts the called party that there is an 
incoming call and provides the choice of answering the second call without 
disconnecting the first call.  

c. Call Answer: if the called party is busy or after the phone rings a prescribed number of 
times, the network gives the caller the option of leaving a voice message. 

If the call is not answered after so many rings, the system establishes a 
connection to another number (that is, forwards the call) that is associated 
with the answering system. The call is then automatically answered by an 
answering system.  

d. Three-Way-Calling: allows a user to talk with two other people at the same time. 

After the establishment of a call between two parties, the caller can then 
indicate to the telephone system that he or she wants to call a third party. 
Without disconnecting the first pair, the system sets up a connection to the 
second called party, and once established, transmits both conversations to all 
parties simultaneously. Special equipment is required to combine and 
distribute the voice signals of the three parties. 
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1.5  Suppose that network addresses are scarce, so addresses are assigned so that they are not 
globally unique; in particular suppose that the same block of addresses may be assigned to 
different organizations. How can the organizations make use of these addresses? Can users from 
two such organizations communicate with each other? [4 marks – 2 marks for each question] 

Solution: 

To make the example concrete suppose that two organizations are assigned 
the same set of telephone numbers. Clearly, users within each organization 
can communicate with each other as long as they have a unique address 
within the organization. However, communications outside an organization 
poses a problem since any given address is no longer unique across multiple 
organizations.  

A possible approach to enabling communications between users in different 
organizations is to use a two-step procedure as follows. Each organization 
has a special gateway to communicate outside the organization. Internal users 
contact the gateway to establish calls to other organizations. Gateways have 
procedures to establish connections with each other. This enables gateways 
to establish connections between their internal users and users in other 
networks. 

 

1. 9a.  Suppose that an interactive video game is accessed over a communication network. What 
requirements are imposed on the network if the network is connection-oriented? connectionless? 
[6 marks – 2 marks for each part] 

Solution:  

We suppose that the game involves the interaction between a player and a 
server across a network. To support an interactive video game over a 
communications network, the network, whether connection-oriented or 
connectionless, must provide real-time delivery of the player's commands to 
the server, and of the server's responses to the player. With a connection-
oriented network, connections between the player and the servers transfer the 
sequence of commands and responses throughout the game with very little 
delay. In a connectionless network, user commands may be delivered to the 
other end with variable delay, out-of-sequence, or not at all.  The user’s 
network software is responsible for ensuring the ordered and correct delivery 
of game commands.  In-time delivery of commands cannot be assured. 

1.9b.  Repeat part (a) if the game involves several players located at different sites.  

Solution:  

The requirements on the network depend on how the game is implemented. In 
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the centralized approach the players interact through a central server that 
processes the commands from all of the players, maintains a view of the state 
of the overall system, and issues appropriate responses to all the players. 
Alternatively, the game could be implemented in a decentralized fashion, 
where each player receives commands from some or all of the players, 
maintains a local view of the system state, and transmits responses to some 
or all of the players.  

In the centralized approach, the network requirements are essentially the 
same as those in part (a). In the decentralized approach, the real-time 
response requirement may apply only to a subset of players when they 
happen to be interacting with each other. If players are located at different 
sites, the network could provide multicast capability so messages can be 
exchanged among the server and all the players. 

1.9c.  Repeat part (b) if one or more of the players is in motion, for example, kids in the back of 
the van during a summer trip.  

Solution:  

If one or more players is in motion, then the network must also be able to 
locate each mobile player and then deliver and receive information to and from 
such player.  Additional delay and loss issues come into play when a mobile 
user is “handed-off” from one radio coverage area to another. 

 

1.11  In the 1950s, standard containers were developed for the transportation of goods. These 
standard containers could fit on a train car, on a truck, or in specially designed container ships. 
The standard size of the containers makes it possible to load and unload them much more quickly 
than using non-standard containers of different sizes. Draw an analogy to packet switching 
communications networks. In your answer identify what might constitute a container and 
speculate on the advantages that may come from standard-size information containers. [4 marks] 

Solution:  

In a packet-switching communications network, the component that is 
analogous to the container is a constant-size packet (preferably of short 
length) that can be used for the transport of information. Transmission 
systems and networks of various types can be designed to transfer 
information of the given standardized size, much like trucks, trains, and ships 
can be designed to carry standard containers. Packing and unpacking of 
fixed-size units is simpler than packing and unpacking of variable-length units. 
Consequently, it is simpler to schedule the transfer of packets across 
switches that use constant-size packets than across switches that make use 
of variable-length packets. 
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1.13  Two musicians located in different cities wish to have a jam session over a 
communications network. Find the maximum possible distance between the musicians if they are 
to interact in real-time, in the sense of experiencing the same delay in hearing each other as if 
they were 10 meters apart. The speed of sound is approximately 330 meters/second.  Assume 
that the network transmits the sound at the speed of light in cable, 2.3 x 108 meters/second. [4 
marks] 

Solution:  

The first step is to find the delay for the sound when the musicians are 10 
meters apart:  

t10 = 10/330 = 30.30 milliseconds  

The maximum distance is the time required for a real-time 'experience' times 
the cable speed: 

d = (2.3 x 108) x (30.30 x 10-3) = 6,969,000 meters = 6,969 kilometers  


