CSE681 - SW Modeling and Analysis
                       MidTerm Examination #1
Fall 2007

Examination #1
Name:_____________Instructor’s Solution_____________________  SUID:________________________

This is a closed book examination.  Please place all your books on the floor beside you.  You may keep one page of notes on your desktop in addition to this exam package.  All examinations will be collected promptly at the end of the class. Please be prepared to quickly hand in your examination at that time.

If you have any questions, please do not leave your seat.  Raise your hand and I will come to your desk to discuss your question.  I will answer all questions about the meaning of the wording of any question.  I may choose not to answer other questions.

You will find it helpful to review all questions before beginning.  All questions are given equal weight for grading, but not all questions have the same difficulty.  Therefore, it is very much to your advantage to answer first those questions you believe to be easiest.

1. Based on the configuration for Project #4, discussed in class, explain how you would analyze the latency between an active diagrammer (one directly connected to another diagrammer) and one of its diagrammer listeners, using techniques discussed in class.  By latency we mean the time between creation or modification of a symbol in a source diagrammer and the completion of that change in a listener.

Answer:

Let’s assume the most interesting case: Diagrammer, Server, and Listener are all on separate machines.  Latency for remote Diagramming is the sum of:

Diagrammer:
Time to create a symbol message + time to make message + time to send

Comm:
Transit time to the server 

Server:
Time to frame message and enqueue it + the waiting time in the queue + the time to dispatch to all of the listeners.  The last will be a function of the number of listeners.

Comm:
Time to send to listener

Listener:
Time required for listener to frame message and parse it to get ready to draw

Each of the non-Comm times, except for the waiting time in the queue, can be readily measured from a prototype since they don’t depend on inter-process activities.  Queue latency depends on the ratio of the message arrival rate and message service rate by the dequeuing thread.

To evaluate the message arrival rate we need to build a load model, based on the activities of the two directly connected users, e.g. how many symbols and connectors will a user draw per unit time and how do the symbols and connectors relate to messages.  To evaluate the service rate, we need to build a prototype of the message dequeuing and dispatching and measure its performance.  Knowing the ratio of arrival to service rates we evaluate N, the average queue length, using the queue analysis discussed in class.  Then we compute N/arrival rate to get the average waiting time in the queue.

Evaluating the Comm transit times is more complex.  A good approximation is to send a message to a remote machine, have the remote machine send it back, subtract the measurable preparation time on each machine, and divide by two.

Doing all of these things provides us with an analysis that predicts latency for any number of listeners and any scenario of user activities.
2. Suppose that you have a queue field and an integer field in a C# class of your design.  Also, suppose that one of the member functions of that class creates a child thread using a function from the class for processing on that thread.  Show all the code necessary to provide mutually exclusive access to those fields by the main and child threads
.  Please do this using a Monitor.

Answer:
using System;

using System.Collections.Generic;

using System.Text;

using System.Threading;

namespace MT1Q2

{

  class Program

  {

    Queue<string> Q;

    int i;

    Thread t;

    Program()

    {

      Q = new Queue<string>();

      i = 0;

    }

    void threadProc()

    {

      int j;

      for (j = 0; j < 20; j++)

      {

        Monitor.Enter(Q);

        try

        {

          Q.Enqueue((++i).ToString());

        }

        finally

        {

          Monitor.Exit(Q);

        }

        Thread.Sleep(1);  // let dequeue before filled

      }

    }

    void start()

    {

      t = new Thread(new ThreadStart(this.threadProc));

      t.Start();

    }

    static void Main(string[] args)

    {

      Program p = new Program();

      p.start();

      while (true)

      {

        Monitor.Enter(p.Q);

        try

        {

          if (p.Q.Count != 0)

          {

            Console.Write("\n  popped value = {0}", p.Q.Dequeue());

            Console.Write(", queue length = {0}", p.Q.Count);

          }

          if (p.Q.Count != 0 && p.Q.Peek() == "20")

          {

            break;

          }

        }

        finally

        {

          Monitor.Exit(p.Q);

        }

        Thread.Sleep(2);  // let queue fill a few items
      }

    }

  }

}

3. Describe the advantages and disadvantages of using sockets, remoting, and web services for communication between CServ client and server in Project #5
.

Answer:

Sockets are the fastest of the three options, but use custom ports and so will be blocked by most firewalls.  Also, you will write the most code using sockets.

Remoting provides an RPC model that allows you to write much of the communication code in a familiar style and which takes significantly less code to write than sockets.  It, like sockets, uses custom ports and so will be blocked by most firewalls.

Web services are the slowest of the three options, due, in part, to its verbose SOAP protocol.  It is, on the other hand, much more flexible, since it uses port 80, via an installed web server, and so will not be blocked by most firewalls.  Web services usually require significantly less code than either of the first two communication technologies, cited above.

4. Write an XML string for a message that provides source and destination addresses, a message id, and message body.  Write the code necessary to parse this message to find just the message id.

Answer:

<msg>
   <source address=”…” port=”…”/>
   <destin address=”…” port=”…”/>
   <msgId>workpackageUpdate</msgId>
   <body>
      <!-- body elements go here -->
   </body> 
</msg>

using System;

using System.Collections.Generic;

using System.Text;

using System.Xml;

using System.IO;

namespace MT1Q4

{

  class Program

  {

    static void Main(string[] args)

    {

      StringBuilder msg = new StringBuilder();

      msg.Append("<msg><source address='…' port='…'/>");

      msg.Append("<destin address='…' port='…'/>");

      msg.Append("<msgId>workpackageUpdate</msgId>");

      msg.Append("<body><!-- body elements go here --></body></msg>");

      Program p = new Program();

      StringReader sr = new StringReader(msg.ToString());

      XmlTextReader tr = new XmlTextReader(sr);

      tr.MoveToContent();

      while (tr.Read())

      {

        if (tr.Name == "msgId")

          Console.Write("\n  msgId = {0}", tr.ReadElementString());

      }

      Console.Write("\n\n");

    }

  }

}

5. Draw an activity diagram that represents your design for Project #4
.

Answer:
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6. When is it appropriate for you to write a clone function for a C# class.  Describe how you would do that.

Answer:

A clone is a copy an existing object makes of itself for independent use by some other entity.

You use a clone when  holding a reference to an interface or base class and don’t know the implementing class, but need a copy.  A socket listener often needs to make a copy of a thread processing object to pass to the client handling thread and may not know the type of the concrete class.

Because all managed code uses a shallow reference model, it is, in general, impractical to make a true clone.  Only value fields can be copied.  Therefore, you write a clone function only when the class is clonable, e.g., when the class holds only value type fields and clonable reference type fields.  

Usually you would implement the ICloneable interface by implementing its Clone() function.  In that function you create a new instance of the class using operator new, then copy each of its value type fields and call clone() on each of its clonable reference type fields.

.Net Arrays and ArrayLists have clone functions, but, according to the .Net documentation, they make shallow copies, and so, cannot be members of a cloneable type.



7. What is an application domain?  Did you use any for your implementation of Project #4?

Answer:

An application domain is an execution environment for managed code.  The Windows loader, for Each process that contains managed code, creates a default application domain for that process.  The default application domain provides Just In Time compilation, assembly loading, proxy services, interception services, and garbage collection.

In project #4 you used at least the default application domain in each of your processes, e.g., each client and the diagrammer server. 







� You may assume that one thread modifies each field and the other reads the fields state.


� Project #5 statement is attached at the end of this examination package.


� Project #4 statement is attached at the back of this examination package.
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