
CSC 469 MIDTERM I SOLUTIONS

NAME:

1. Suppose that a packet of length L bits has to be sent over a series of N links,
where each link has a transmission rate of R bits per second. Ignoring all delays
except for transmission delays, what is the total end-to-end delay? Express your
answer as a formula in terms of L, N , and R. (5pts)

It takes
L

R
time to transmit the packet onto a link. Because there

are N links, the total time is N
L

R
.

2. Assume the same scenario as in the previous problem, but this time we have
P packets to send. Give a formula for the end-to-end delay from when we start
sending until all packets have been received at the destination. (5pts)

Focus on the time that it takes from the start until the last packet

arrives at the destination. First, it takes (P −1)
L

R
time to transmit

the first P − 1 packets. Once that is done, it takes N
L

R
for the last

packet to be transmitted and arrive at the destination. Therefore,

the total time is (P − 1)
L

R
+N

L

R
which is equal to (P − 1 +N)

L

R
.

3. Consider sending a packet from a source host to a destination host over a fixed
route. In the table below, list all the delay components that add up to give the
end-to-end delay. For each delay, indicate whether the delay is fixed or variable by
placing a check in the appropriate column.

If there are more delay components than rows, add rows to the end of the table as
needed. If there are fewer, then you need not use all the rows. (10pts)

Delay Component Constant Variable

propagation !

processing !

queueing !

transmission !

Queuing delay is the only variable component. As the load on
the network increases, packets have to wait longer in the queuing
buffers because other packets are ahead of them.
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4. Suppose that there is exactly one packet switch between a sending host and a
receiving host. The transmission rates between the sending host and the switch and
between the switch and the receiving host are R1 and R2 respectively. Assuming
that the switch uses store-and-forward packet switching, what is the total end-to-
end delay to send a packet of length L? Ignore all delay components except those
that can be computed from information in the problem. (5pts)

L

R 1
+

L

R 2

5. What service does DNS provide to Internet applications? We are talking about
the service that is the reason for the existence of DNS. (5pts)

The reason for DNS is to provide a service that translates mnemonic
host names to numeric IP addresses.

6. What transport protocol does DNS run on top of? (3pts)

DNS runs on top of UDP.

7. Give two different reasons why a centralized database is not a good idea for the
Domain Name System. (10pts)

7.1

A centralized database is a single point of failure.

7.2

A centralized database would necessarily be far away from some
clients. Also in times of heavy network loads, a single database
would give poor performance for various reasons, such as congestion
in the part of the network close to the DNS server.

8. Describe HOW authoritative DNS servers make it possible to achieve load bal-
ancing among a group of servers that provide the same service to clients. Be specific.
(5pts)

The group of servers that replicate the service would be given the
same domain name but different IP addresses. An authoritative
DNS server sends the entire list of IP addresses that correspond to
the common domain name in response to each DNS query, rotating
the list of IP addresses circularly each time. The DNS client then
just uses the first IP address on the list.

9. Give a brief description that captures the essence of each of the following types
of DNS servers. The descriptions must be specific enough to correctly distinguish
the different types of servers. (16pts)

9.1 Top level domain name servers (include an example of a top level domain) :

These are the servers that correspond to the the top level domains,
examples of which are .com, .edu, .gov, .org etc. (There are also
top level domains for each country). These servers know the IP
addresses of the authoritative name servers of networks under their
TLD.
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9.2 Authoritative name servers:

These are the servers that have the name to IP address mappings
for machines on their network. They are the servers that “know”
which IP address goes with a particular domain name.

9.3 Root name servers:

These are the name servers that first get the query from the DNS
client by way of the local DNS server. Root servers know the IP
addresses of the top level domain name servers.

9.4 Local DNS server:

These servers exist to provide DNS service directly to the DNS
clients on their networks (Each network will have at least one local
DNS server). A client that has a DNS query sends it to the local
DNS server, which then sends the request to a root server. Even-
tually, the local DNS will receive a response and forward it to the
original clients.

10. Give a short description of the main service performed by each of the following
protocol layers in the OSI architecture. (16pts)

10.1 Data Link Layer: See solutions to same problem on Quiz 1.

10.2 Network Layer: See solutions to same problem on Quiz 1.

10.3 Transport Layer : See solutions to same problem on Quiz 1.

10.4 Physical Layer : See solutions to same problem on Quiz 1.
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11. Write a TCP server in Java that works as follows. A client that connects to
the server sends a single line consisting of a word followed by a positive integer N .
For example,

mother 2

The server sends a response to client consisting of N lines, with each line containing
the word sent by the client, and then closes the connection. In this case the server
would send back two lines:

mother

mother

The server does not have to handle concurrent clients. Assume clients never send
bad commands, and you don’t have to catch or handle exceptions. Keep it simple.
(20pts)

static void main()

{

ServerSocket serverSock = new ServerSocket(50001);

while (true)

{

Socket sock = serverSock.accept();

handleSocket(sock);

}

}

static void handleSocket(Socket sock)

{

BufferedReader reader = new BufferedReader

(new InputStreamReader(sock.getInputStream()));

PrintWriter writer = new PrintWriter

(sock.getOutputStream());

String line = reader.readLine();

Scanner sc = new Scanner(line);

String word = sc.next();

int number = sc.nextInt();

while (number > 0)

{

writer.println(word);

number --;

}

reader.close();

writer.close();

sock.close();

}


