CSE681 - SW Modeling and Analysis
                       MidTerm Examination #1
Fall 2008

Examination #1
Name:________Instructor’s Solution___________________  SUID:________________________

This is a closed book examination.  Please place all your books on the floor beside you and turn off your cell phone.  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. When you declare a delegate in a program, how many classes are directly associated with the declaration?  Which classes? Please sketch a class diagram to illustrate your answer.
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Answer:

A minimum of four classes: delegate, multicast delegate, and your class, named in the delegate statement, that derives from multicast delegate, along with publisher and subscriber, which could be the same class (typical in Forms applications).




2. Write all the code required to create and use a thread that reads strings from a queue and writes them to a form’s ListBox.  You may assume that the form’s main thread created the child reader thread.


Answer:

I’m using BlockingQueue<string> so there is no need to lock and no exceptions will be thrown if empty.  If you use System.Collections.Generic.Queue then you must address those issues by locking inside a try-catch construct.

private void threadProcOut()

      {

        string msg = "";

        while (true)

        {

          msg = Q.deQ();

          if (msg == "quit")

            break;
          // note: we can create delegate “on-the-fly” for this invoke
          if (InvokeRequired)

            this.Invoke(new Action<string>(addEntry), new object[] { msg });
          else
            addEntry(msg);
        }

      }

      private void addEntry(string msg)

      {

        listBox1.Items.Add(msg);

      }

      private void button1_Click(object sender, EventArgs e)

      {

        listBox1.Items.Clear();

        listBox1.Items.Add("..");

        Thread tin = new Thread(threadProcIn);   // put entries in queue

        Thread tout = new Thread(threadProcOut); // take entries out of queue

        tout.IsBackground = true;

        tin.IsBackground = true;

        tout.Start();

        tin.Start();

      }

3. Sketch a sequence (event-trace) diagram for your design of Project #4
.

Answer:

Tasks are get file list, pick files to test, send to builder, command build, send result to test harness, command test, on notification, get test results.
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4. You are the Software Architect on a development team that will implement the VDS system of Project #5
.  Show a partitioning of the most important parts of this system, and describe the responsibilities of each part.

Answer:

Tasks are diagram, scribble, and document Rendering, interpretation of speech, gestures, and shapes, streaming messages to other locations, long term storage and retrieval of named entities, speech processing, text and video rendering and recording, display control, formatting documents and queries for rendering, creating and evaluating queries.  
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5. Describe the differences between value types and reference types.  When do you use each of these?  Why?

Answer:

Value types are copy-able, assignable, and reside on the stack.  Reference types are not copy-able, or assignable, and reside only on the managed heap.  In C# all classes are reference types, so the usual OOD design process drives you to reference types.  

Reference types are used to capture user defined functionality and management of complex data.  Value types are used to represent simple values and often participate in expressions that use one or more operators.
6. The Test Harness Prototype, discussed in class, used code to create a child application domain.  Why did it do that?

Answer:

.Net assemblies cannot be individually loaded and unloaded, but application domains can.  So we load assemblies into child application domains for short-term use and, when done, unload the entire domain.  

Also, application domains provide a boundary of isolation.  If code running in a child domain throws an unhandled exception that will usually terminate operation of that code, but code running in the main or any other child domain will not be terminated.  This isolation is used, for example, by IIS.  It loads web applications into child domains.  If the application crashes, that does not bring down IIS.
7. What must you do to define a Windows Communication Foundation (WCF) channel declaratively?

Answer:

Define a service contract, binding, and address, which together form an endpoint in an App.config or Web.config file.  The channel is created, based on the endpoint specification with no programmatic action required of user code.  The details of channel behavior can be shaped by the use of attributes to specify instantiation policy, security policy, etc.

<configuration>

              <system.serviceModel>

    <services>

      <service 

          name="Calculator.CalculatorService"

          behaviorConfiguration="CalculatorServiceBehavior">

        <host>

          <baseAddresses>

            <add baseAddress="http://localhost:8000/Calculator/service"/>

          </baseAddresses>

        </host>

        <!-- this endpoint is exposed at the base address provided by host: 
               http://localhost:8000/Calculator/service  -->

        <endpoint address=""

                  binding="wsHttpBinding"

                  contract="Calculator.ICalculator" />

        <!-- the mex endpoint is exposed at http://localhost:8000/Calculator/service/mex -->

        <endpoint address="mex"

                  binding="mexHttpBinding"

                  contract="IMetadataExchange" />

      </service>

    </services>

    <!--For debugging purposes set the includeExceptionDetailInFaults attribute to true-->

    <behaviors>

      <serviceBehaviors>

        <behavior name="CalculatorServiceBehavior">

          <serviceMetadata httpGetEnabled="True"/>

          <serviceDebug includeExceptionDetailInFaults="False" />

        </behavior>

      </serviceBehaviors>

    </behaviors>

  </system.serviceModel>

</configuration>
8. Write an XML string for a message that contains source and destination addresses and a text body.  Please also write code that will accept this string and create an instance of a class that has public properties for the addresses and body.

Answer:

<msg src=”localhost:8080” dst=”localhost:8081”>Some text in the body</msg>

  class Message

  {

    public string body

    { get; set; }

    public string src

    { get; set; }

    public string dst

    { get; set; }

  }

  class Program

  {

    public Message createMessage(string msgStr)

    {

      XmlDocument doc = new XmlDocument();

      doc.InnerXml = msgStr;

      XmlNode node = doc.FirstChild;

      string src = node.Attributes[0].Value;

      string dst = node.Attributes[1].Value;

      string bdy = node.FirstChild.Value;

      Message msg = new Message();

      msg.src = src;

      msg.dst = dst;

      msg.body = bdy;

      return msg;

    }

    static void Main(string[] args)

    {

      Program p = new Program();

      string msgStr 
        = "<msg src='localhost:8080' dst='localhost:8081'>
             Some text in the body
           </msg>";

      Message msg = p.createMessage(msgStr);

      Console.Write("\n  source:      {0}", msg.src);

      Console.Write("\n  destination: {0}", msg.dst);

      Console.Write("\n  body:        {0}", msg.body);

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

    }

  }

9. What happens if an exception is thrown inside the statement lock(this) { … }, where … is code that threw the exception.  Why?

Answer:

The lock is released in a hidden finally clause, as shown by the equivalent Monitor code below, and reference counts for all instances associated with references created in the scope of the try block are decremented.  When the count goes to zero the object is scheduled for garbage collection.

Monitor.Enter(this);
try
{
    // …
}
finally
{
    Monitor.Exit(this);
}

� EMBED Visio.Drawing.11  ���








� Project #4 statement is attached at the back.


� Project #5 statement is attached at the back.
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