CSE681 - SW Modeling and Analysis
                       MidTerm Examination #4
Fall 2008

Examination #4
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 phones.  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. How is Windows Presentation Foundation (WPF) different from the Windows Forms technology?

Answer:

Windows Forms technology is based on win32 windows that are wrapped as controls.  Each control supports all the window’s operations, is referenced in the OS by a handle, and communicates through windows messages retrieved from a message queue.  Everything in Windows Forms – the Form and all its controls – are windows wrapped by a control or a component instance.  The Form and its controls are rendered as bitmaps. 

WPF technology represents everything, with the exception of an instance of a Window, as a class that does not wrap a win32 window.  Instead, all the visual elements have appearance described by Xaml elements and styles, and behavior described by control templates.  These reside inside panels that are hosted by a WPF window, which does wrap a win32 window.  The visual elements are rendered by drawing vector graphics, supported by DirectX.

Xaml is, like all XML, a tree structure, corresponding to an internal parse tree.  Controls are simply elements of the tree that get rendered as part of a recursive display rendering process, walking down the parse tree.  The lines and fills that make up a control’s rendering are governed by the control’s template, which a designer is free to change.  Since Xaml is a hierarchical representation of the user view, each element can contain other elements, simply by placing them in the body of the parent element markup.

WPF provides a richer event model.  In Windows Forms events bubble up from control to parent.  In WPF events can bubble up the Xaml parse tree, but can also descend the parse tree from parent to child, in a process called tunneling.  Windows Forms bind event delegates programmatically.  WPF does the same thing declaratively in Xaml (but can also do that programmatically too).

WPF provides a richer layout model, based on the use of a set of panels, e.g., canvas, grid stackpanel, docpanel, etc.  WinForms layout is based entirely on placement on the Form or on a simple panel, which works just like a form within a form.
2.  Write all the code to create and use a thread that finds a specified file in the directory subtree rooted at a specified path and deposits the path on which the file was found in a queue.  What should you do if the file is not found?

Answer:

  class Navigate

  {

    public Action<string> dirEventDelegate, fileEventDelegate;

    public void Search(string path, string fileToFind)

    {

      try

      {

        if (dirEventDelegate != null)

        {

          dirEventDelegate.Invoke(path);

        }

        if (fileEventDelegate != null)

        {

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

          foreach (string file in files)

          {

            string name = Path.GetFileName(file);

            fileEventDelegate.Invoke(name);

          }

        }

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

        foreach (string dir in dirs)

          Search(dir, fileToFind);

      }

      catch { /* do nothing if get not authorized exception */ }

    }

  }

  class Program

  {

    SWTools.BlockingQueue<string> Q = new SWTools.BlockingQueue<string>();

    string path_, file_;

    Program(string path, string file) { path_ = path; file_ = file; }

    void doDirs(string dir) { Q.enQ(dir); }

    void doFiles(string file){ Console.Write("\n    found: {0}", file); }

    void threadProc()

    {

      Navigate nav = new Navigate();

      nav.dirEventDelegate = this.doDirs;

      nav.fileEventDelegate = this.doFiles;

      nav.Search(path_, file_);

      Q.enQ("quit");

    }

    static void Main(string[] args)

    {

      Program p = new Program("c:\\temp", "*.cs");

      Thread t = new Thread(p.threadProc);

      t.Start();

      while (true)

      {

        string msg;

        Console.Write("\n  Directory: {0}", msg = p.Q.deQ());

        if (msg == "quit")

          break;

      }

      t.Join();

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

    }

  }

3. How would you build a pluggable architecture, e.g., a system configuration that supports the addition of new functionality without rebuilding the original system?  Can you think of any examples discussed in class that demonstrated a pluggable architecture?

Answer:

Pluggability depends on substitution.  The application must be able to create and use an instance of a class without knowing its concrete type.  That is not possible without some restrictions on what instances are allowed.

Pluggable architectures provide an interface and expect to call an object factory in the plug-in to create an instance of a class that implements the interface.  The application accepting plug-ins loads a plug-in dll, finds types implementing the interface, creates instances, and calls appropriately.  Here’s how TestHarnessSimplified does that:


          string[] files = Directory.GetFiles(fullpath, "*.dll");

          foreach (string file in files)

          {

            Assembly asm = Assembly.LoadFile(file);

            Type[] types = asm.GetExportedTypes();

            foreach (Type t in types)

            {

              ITest test;

              if (t.IsClass && typeof(ITest).IsAssignableFrom(t))  // interface ITest
                test = (ITest)Activator.CreateInstance(t);   // object factory Activator.CreateInstance
              else

                continue;

              if (test.test())

              {

                logger.Log(t.Name.ToString(),"status - passed");

                Console.Write("\n  test {0} passed\n", t.Name);

              }

              else

              {

                logger.Log(t.Name.ToString(), "status - failed");

                Console.Write("\n  test {0} failed\n", t.Name);

              }

            }

          }
4. What is Windows Communication Foundation (WCF)?

Answer:

WCF is a technology for distributed communication that provides a common programming model for inter-process and network communication and communication across the internet.  It is based on contracts, which are .Net interfaces that describe services, data, and messages.  WCF describes the two ends of a communication channel with EndPoint objects.  Each instance of the EndPoint class contains information about the service address, a protocol binding, and a specific service contract.

WCF creates service objects that have one of several activation modes, e.g., single call, per session, or singleton.  These are hosted in a ServiceHost instance which may be part of a Windows application, or be hosted in IIS, Windows Activation Service (WAS), or in a Windows (OS) service.
5. Sketch a package diagram for your design of Project #4
.

Answer:
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6. Why would you use a delegate in a managed application?  Describe the benefits of using delegates.

Answer:

Delegates support many-to-many notification that can be set up and torn down at run-time.  Delegate notification is used widely in Windows Form and Windows Presentation Foundation User Interfaces to support the interaction of controls with the application’s data handling and control.

Delegates also support the construction of reusable components.  The component provides delegates to support communication with the application, without needing to know anything specific about the application’s design.  See MT3 – Q1 and Q2 in this exam for examples.

Also, delegates support asynchronous calls with the BeginInvoke and EndInvoke members by creating a child thread internally to execute the called code.
7. You are the Software Architect on a development team that will implement the VDS system of Project #5
.  Pick any one part of this product and elaborate its structure and responsibilities.

Answer:

The Rendering component, shown in the package diagram, below, is responsible for drawing free-hand sketches and diagrams, displaying documents, and routing speech and video to the appropriate codecs.  As sketches and diagrams are drawn on the display, points are streamed through short-term storage to the communication system for presentation on remote displays.
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8. In the code:

    System.Collections.Generic.Queue<string> q;
    string msg;

    // some code using q

    lock(q) { msg = q.Dequeue(); }

What happens if the q is empty when the last statement is executed?

Answer:

An exception is thrown by the Queue if Dequeue is called when empty.  This exception is caught by a hidden finally clause that releases the lock.  Here is the equivalent Monitor code:

Monitor.Enter(this);
try
{
    msg = q.Dequeue();
}
finally
{
    Monitor.Exit(this);
}

The exception then propagates outside the current scope.
9. When would you use the C# keyword ref?  Why would you use it?

Answer:

The keyword ref is used to pass both value types and reference types by reference as parameters of a function.  It must be used in both the declaration of the function and for its invocation.  Here is what happens:

Pass value type instance by reference:
Creates reference to caller’s value on callee’s stack.  Changes to value by callee affect caller’s value.  Both declaration and invocation of function needs ref qualifier.

Pass reference type instance by reference:
Creates, on the callee’s stack, a reference to caller’s reference to object on managed heap.  If callee changes state of the object on the managed heap, the caller sees the change.  If callee creates a new object bound to its reference to caller’s reference, then caller will see the new object.  Both declaration and invocation of function needs ref qualifier.

� EMBED Visio.Drawing.11  ���








� Project #4 Statement is attached at the back.


� Project #5 statement is attached at the back.
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