CSE681 - SW Modeling and Analysis
                       MidTerm Examination #3
Fall 2008

Examination #3
Version 2
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. Write all the code for a class that finds directory information for all folders rooted at some path that can be used by an application without writing any application specific code in the class you are writing.

Answer:


  class Navigate

  {

    public Action<string> dirEventDelegate, fileEventDelegate;

    public void go(string path)

    {

      if (dirEventDelegate != null)

      {

        dirEventDelegate.Invoke(path);

      }

      if (fileEventDelegate != null)

      {

        string[] files = Directory.GetFiles(path);

        foreach (string file in files)

        {

          string name = Path.GetFileName(file);

          fileEventDelegate.Invoke(name);

        }

      }

      string[] dirs = Directory.GetDirectories(path);

      foreach (string dir in dirs)

        go(dir);

    }

  }

  class Program

  {

    void doDirs(string dir)

    {

      Console.Write("\n  {0}", dir);

    }

    void doFiles(string file)

    {

      Console.Write("\n    {0}", file);

    }

    static void Main(string[] args)

    {

      Program p = new Program();

      Navigate nav = new Navigate();

      nav.dirEventDelegate = p.doDirs;

      nav.fileEventDelegate = p.doFiles;

      nav.go("c:\\temp");

    }

  }

2. Write all the code required to create and use a thread that reads strings from a queue and displays the string on the user’s console.

Answer:

  class Program

  {

    Queue<string> Q = new Queue<string>();

    void threadProcIn()

    {

      for (int i = 0; i < 20; ++i)

      {

        string msg;

        if (i == 19)

          msg = "quit";

        else

          msg = "msg #" + i.ToString();

        lock (Q)

        { 

          Q.Enqueue(msg);

          Monitor.Pulse(Q);

        };

      }

    }

    void threadProcOut()

    {

      while (true)

      {

        string msg;

        lock (Q)

        {

          if (Q.Count == 0)

            Monitor.Wait(Q);

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

        }

        if (msg == "quit")

          break;

      }

    }

    static void Main(string[] args)

    {

      Program p = new Program();

      Thread tin = new Thread(p.threadProcIn);

      Thread tout = new Thread(p.threadProcOut);

      tin.Start();

      tout.Start();

      tout.Join();

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

    }

  }

3. Sketch an activity diagram for your design of Project #4
.

Answer:
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4. You are the Software Architect on a development team that will implement the VDS system of Project #5
.  Discuss any issues that you think are critical for the development of this product.

Answer:

a. Latency and throughput of drawing and document storage and retrieval
i. Latency must be low, of the order of 0.1 seconds for smooth collaboration.  This will require two levels of storage, short term for streaming render data, and long term for objects and documents.

ii. Managing drawing objects and free-hand sketches will require thoughtful design of the storage mechanics as they will have complex relationships that we will need to capture.

b. Gesture recognition

i. We may need to provide a gesture area, or toggle on and off, so that gestures and drawings don’t get mis-identified.

c. Speech recognition for both commands and text entry (keyboard doesn’t fit well).

i. Speech recognition is getting accurate enough to be useful.  We will have to have individual training sets and may need users to wear some sort of beacon to help the recognition sort out multiple concurrent speakers and apply the right trained filter for each.

d. Diagram shape recognition

i. This probably will have to be limited to a small number of symbol templates and only a few symbols converted at one time to get acceptable accuracy.  Since this is one of the most important features of VDS, we will have to do some early prototyping to settle on a design approach.

e. Locking display objects in a collaborative environment

i. A fine-grained locking strategy is probably appropriate, e.g., lock the last few symbols a user has worked on, and auto-unlock if they have not been edited for several minutes.  It is probably not desirable to lock areas of the board, as that would impede collaborative diagramming.

5. When would you use the C# keyword out?  Why would you use it?

Answer:

Whenever you need to pass a null reference as a function parameter.  Without the out, the call will throw an exception.  You use the out parameter so that a function can supply and configure an object for the caller.  Presumably you need to use the function return value for something else.
6. What is an application domain?  When would you use one?  Why would you explicitly create one?

Answer:

An application domain provides an execution environment for managed code.  Its services include loading, introspection, garbage collection, isolation, and unloading assemblies.

You use an application domain every time you execute managed code.  Managed code cannot run without it.  Each process that runs managed code silently creates an application domain to host the managed code.

You create one explicitly to provide isolation and/or assembly unloading at the end of execution of the domain’s code.
7. What must you do to define a Windows Communication Foundation (WCF) channel programmatically?

Answer:


    void CreateChannel(string url)

    {

      EndpointAddress address = new EndpointAddress(url);

      BasicHttpBinding binding = new BasicHttpBinding();

      ChannelFactory<ICommService> factory = 
        new ChannelFactory<ICommService>(binding, address);

      channel = factory.CreateChannel();

    }


8. In Windows Presentation Foundation (WPF) what is meant by a Routed Event?

Answer:

A routed event bubbles up the Xaml parse tree from the event target to the first tree node that has subscribed to the event with a handler function.  This lets visual elements that hold other elements subscribe to events and catch them even if the event target is a successor element.  An example is a Button that holds and Image and Text.  The Button instance subscribes to a click event and catches it, even if the click target is the Image instance or Text.

A routed event can also tunnel down the tree, looking for an element able to handle.
9. Using a .Net Monitor, write code equivalent to lock(this) { … }.

Answer:

   lock(this)
   {
       // code that requires locking
   }

is equivalent to:
   Monitor.Enter(this);
   try
   {
       // code that requires locking
   }
   finally
   {
       Monitor.Exit(this);
   }
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� Project #4 statement is attached at the back.


� Project #5 statement is attached at the back.
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