                    MARKING SCHEME FOR Assignment 1            [60 Marks]          

Course Number: CSI 4118

Professor: Robert L. Probert

Posted: Sep. 22, 2005
Due: Oct. 13, 2005
Part 1. Short Answer Questions (3-4 sentences, maximum) [25 marks]
1) In a wide area network, is the round-trip time always dependent on the number of hops? Why or why not?

Soln. No.  [1] Round trip time depends on the delays encountered on each hop at the time of transmission.  More hops, but less delay per hop can result in smaller RTT’s.[1]
2) What is an API? What is the main advantage to a programmer of having access to an API? (briefly)

Soln.  An API is a set of operations which provide access to Internet services for an

application programmer. [1] The application programmer does not have to know 

IP or operating systems details to develop the application code interface to the network services.[1]
3) Use Nyquist’s theorem to determine the maximum rate in bits per second at which data can be sent across a transmission system that has a bandwidth of 4000 Hz and uses four values of voltage to encode information.

Soln. For B = 4,000Hz and K = 4, 2B*log2(K) = 16,000 bits per second. [2]
4) Consider byte stuffing as described in Section 7.5 of the textbook. Devise a formula that gives an upper bound on the size of data transferred as a function of the size of the original data.

Soln. In the worst case, every transmitted byte will require byte stuffing and an extra escape character, so the upper bound is 2d bytes to transmit d data bytes. [2]
5) What does fairness mean in a computer network? How does multiplexing assure fairness? (briefly)

Soln. Fairness means that every network computer process will be able to eventually gain access to network services.  Multiplexing grants access to every computer for a period of time (TDM) or assigns a frequency to each process (FDM). [2]
6) What are two advantages in WAN routing when the switch only needs to examine the first part of a hierarchical address?

Soln. 1. Computation time to forward a packet is reduced because the routing table can be organized as an array and use indexing instead of searching for matching names.

2. The entire routing table can be shortened to  contain only the packet switch address, and not have to hold the destination computer address as well. This reduces the table size by a factor of K where K is the average number of computers attached to a switch. [2]
7) Telnet is an application that allows remote log-in. Is connectionless or connection-oriented service better for implementing Telnet? Why?

Soln.  Connection-oriented.


A connection lasts while the user is logged in, which is the entire session.  It does not make sense to do all the bookkeeping required to manage a connection over a connectionless service, when a connection-oriented service will do it by itself. [2]
8) Would you expect queueing delays, access delays, and propagation delays to be longer on a LAN or on a WAN?  Explain each answer. [6]
Soln. 
        Queuing      | Access    | Propagation 

        ----------------------------------------- 

        WAN          | LAN       | WAN 

        ----------------------------------------- 

        Lower        | No access | Speed of light 

        transmission | delays in | limitation 

        rate for WAN | WAN       | in WAN 

9) What happens to throughput if a protocol waits too long to retransmit? If a protocol does not wait long enough to retransmit?

Soln. If a protocol waits too long to retransmit, the retransmitted packet will be unnecessarily delayed.  If a protocol doesn't wait long enough to retransmit, an extra copy of the packet will be transmitted. The first case will reduce throughput by leaving the network idle unnecessarily, and the second by introducing unnecessary traffic. [2]
10) Show an example of a network where damage to a single packet can result in  

      congestion. Hint: can retransmission cause congestion?  
Soln. Such situations occur when a network is running at 99% capacity, data is being sent by many sources, and all retransmission timers are set to the round trip time plus epsilon.  When a packet is lost, the retransmission introduces one extra packet, which increases the round trip delay for all other packets.  Each of the other sources will retransmit, and the problem will cascade. [3]
Part 2: Simulation Question [10 marks]
Given the graph below, where weights are assigned on the edges, simulate the first three updates which will be carried out on the routing table information for node A according to each of the distributed route computation algorithms discussed in class and shown in the textbook and notes.  Give your answers as parts (a) and (b) below.

(a) Distance Vector Routing

1) Give the initial Routing Table for node A in the graph (only immediate neighbours). [1]
2) Show what happens when A receives the first Distance Vector from B. [1]
3) Show what happens when A receives the second Distance Vector from F. [1]
Note: Explain your answers. [2]
      (b) Link-State Routing (SPF) from Dijkstra’s algorithm 

1) Give the initial Routing Table for node A in the graph.[1]
2) Show one iteration of algorithm 13.1 and the resulting routing table for A.[1]
3) Show a second iteration of algorithm 13.1 and the resulting routing table for A.[1]
Note: Explain your answers. For example, why did you not select a particular path in steps 2 and 3? [2]
Part 3: Client/server Programming (revised)  [25 marks]
This assignment requires you to write an Echo client program using the Java socket package. (1)The client prompts the user for a line of input, (2)sends the line to the server, and then (3) displays whatever the server sends back. The server receives the data from the client, and then echoes it back to the client.  The echo service is a standard service available through the internet, and is assigned application number 7.  (4)Your EchoClient should display an error message if the arguments in the command line are not valid. This is an individual assignment, not a Team assignment.

Non-Functional Requirements:

1. Java sockets should be used. (Java 1.4 or higher version needed)

2. Do NOT hard code the server address and port number in your source code. You should set them as command line arguments. (This enables your program to run on other machines and ports) 

3. Building a nice GUI for the client is not necessary. (Using a command line for the user input is good enough)

What to hand in:

· A CD containing the Java source files for the client program. [2 if present & readable]
· A HARD copy [a txt or doc file is good enough] of the “Instructions for Users” CLEARLY describing how to compile and run your client program. (You may lose marks for any incorrect results caused by following your instructions).[2 if present & readable]
· A brief description of assumptions you made in order to do this assignment. If your program will not handle certain situations, or should not be used in a certain way, say so. This material is called “Release Notes”. [1 if present & readable]
Note: 

· Although you could, in principle,  run your programs on a Unix or Linux system, it is recommended to use Windows for the purpose of simplifying marking by the TA.

· Test your programs on a PC in SITE before handing it in, because the TA will run them on a PC in SITE. 

Marks are allocated for:

· Completeness (all required deliverables are included, i.e., Instruction for Users, source files, and Release Notes).

· Correctness (the required features (1),(2),(3),(4) work as they are supposed to). [marks are [1],[1],[1],[2] for the features above) [if possible, run them]
· Documentation (descriptive in-line code comments are required. External documentation is not required for this assignment). [2] 

User’s Guide should have some of the following: [3]
   1. The user starts the Server first as follows:

Command to run the Server : java EchoServer [portnumer]

sample: java EchoServer  3048

2.  The user then runs the client as follows:

Command to run the client : java EchoClient.java [hostname] [portnumer]

sample: java EchoClient  localhost 3048

   3. Then the user can type and see whatever is typed echoed on the screen, e.g.,

type at cursor in dos command mode:

Hello

I get:

input is:hello

result is :hello"

Release Notes should contain:

All code runs under and have been successfully tested under JDK1.4 Windows.  This code may not run under other configurations.  [2]
EchoClient Code should look something like:  [2] for in-line comments






   [6] for correctness of code
import java.net.*;

import java.io.*;

public class EchoClient

{

    public static void main(String[] args)

    {

        try

        {

        
String hostName = args[0];

        
String portNum = args[1];

        
Socket echoClient = new Socket(hostName,Integer.parseInt(portNum)); 

//creat a new socket connected to host and port 3333

            PrintWriter out = new PrintWriter(echoClient.getOutputStream(),true);

            BufferedReader in = new BufferedReader(

                                new InputStreamReader(echoClient.getInputStream()));

            String fromServer,fromUser;

            BufferedReader stdIn = new BufferedReader(

                                   new InputStreamReader(System.in));

            
//gets the system input stream and opens a BufferedReader on it

            while ((fromUser = stdIn.readLine()) != null)

            {

                if (fromUser.equals("bye")) break; 

//when user types "bye" then end

                System.out.println("input is:" + fromUser);

                out.println(fromUser);

                fromServer = in.readLine();

                System.out.println(fromServer);

            }

            out.close();

            in.close();

            echoClient.close();

        }

        catch(UnknownHostException e)

        {

            System.err.println("Unknown host:yourhostname");

            System.exit(1);

        }

        catch(IOException e)

        {

            System.err.println("I/0 error:" + e.getMessage());

            System.exit(1);

        }

    }

}
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