CSE681 - SW Modeling and Analysis
                       MidTerm Examination #2
  Fall 2010

Examination #2
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 period. 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. Draw a diagram that illustrates all the important activities in your design of the message-passing communication system for Project #4
  Provide a brief description of each activity represented.

Answer:
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These activities are for message-passing, not file streaming:

· The service hosting component, e.g., Code Repository, Test Harness, or Client, creates an instance of the ServiceHost class, endowing it with a configuration, including a service EndPoint (address, binding, and contract).  The component creates a BlockingQueue<Message> and starts the ServiceHost which causes it to listen for connection requests.
· When a client connects the WCF infrastructure creates an instance of the service to process an incoming message.  The instance enQs the message and will terminate if configured for SingleCall activation.  Otherwise it remains in memory to be called again by next client request.
· Message processing is service specific, but may include parsing the message, extracting its command and executing that command with any data provided by the message.
· If the client’s message implies a subsequent reply, the service creates a proxy to send a reply message back to the sender of the original message.
· Otherwise the deQing thread attempts to deQ the next message, and may block.
· If the client message requests server termination and the client has role-based permission to make that request, the server terminates. 
This design has a single server thread to process all, possibly concurrent client messages.  That is often very effective for a fully asynchronous design.  It is also reasonable to have each service object manage message processing instead of enQing messages.  That would be an entirely acceptable answer.
2. Suppose you are developing a tool that will search for files that contain a specified string in all the files in a directory tree rooted on a specified path.  For example, you might wish to find all the files in \handouts\CSE681\code that contained the word “thread”.  You will use a WPF GUI for this tool, and have decided to do the searching on a child thread to avoid freezing the GUI window during a long search.  

Write all the code to create a thread that, given a path, finds all the files in the directory tree rooted on that path, opens them and searches for the specified string.  Please also write code for the function which this thread runs and code to cause the filenames of all files that contain the string to be written to a ListBox in the WPF GUI.

Answer:

    void addFileName(string name)

    {

      listBox1.Items.Add(name);

    }

    void ThreadProc()

    {

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

      foreach (string file in files)

      {

        try
        {

          StreamReader sr = File.OpenText(file);

          string fileText = sr.ReadToEnd();

          if (fileText.IndexOf(pattern_) < fileText.Length)

          {

            object[] param = new object[1] { System.IO.Path.GetFileName(file) };

            Action<string> callee = new Action<string>(addFileName);

            Dispatcher.Invoke(callee, param);

          }

        }

        catch { /* see MT2Q2 code for details */ }

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

        foreach (string dir in dirs)

        {

          path_ = dir;

          ThreadProc();

        }

      }

    }

    private void findButton_Click(object sender, RoutedEventArgs e)

    {

      path_ = pathTextBox.Text;          // thread can't use TextBox
      pattern_ = patternTextBox.Text;    // text since not UIThread
      Thread t = new Thread(ThreadProc);

      t.Start();

    }

3. What is meant by the phrase “Publish and Subscribe”.  Why is the Publish and Subscribe pattern useful, and how would you implement it.

Answer:

The publish and subscribe pattern consists of two classes, a publisher, and a subscriber.  The publisher creates, in the course of its operation, one or more events that subscriber’s need to know about.  The publisher provides a mechanism for subscribers to request notifications when one of these events occurs.  The publisher sends notifications to all subscribers of that event.

If publisher and subscribers are in the same managed process, built from .Net code, then subscription and notification are usually done with a delegate for each event type.  

   class Publisher {
      public delegate void MyEventType(Message);
      public event MyEventType myEvent = null;
         …
   }

   class Subscriber
   {
      void HandleMessage(Message msg) { … }
      Subscriber(Publisher pub)
      {
         pub.myEvent += pub.MyEventType(this.HandleMessage);
      }
      …
   }

However, when the publisher and subscriber are in different processes this becomes awkward.  See MT1Q6 for a discussion of this case.

The Publish and Subscribe pattern allows us to assemble and disassemble a many-to-many notification process at run time.  This is a very flexible style of communication as the Publisher need not know anything about the types of the subscribers.  The Publisher simply specifies the format of the notification, e.g., a handler function for delegates, or a service method for notification across processes (not as easy as this phrase makes it seem).
4. As a Architect of the Continuous Integration and Test system of project #5
, you’ve decided to provide a tool that builds test suites.  That is, the tool creates an XML file that lists the name of each test package dll and each input file, if any, to be used by the loader to get files from the Code Repository.  

Write sample XML for a test suite of your design, and write a LINQ query to extract from the suite a list of file references of test dlls and files that contain input data.

Answer:

class Program
{

  string xmlString =

      "<testSuite><testlib>TD</testlib><testlib>PC</testlib><inputfile>IF</inputfile></testSuite>";

  void show(IEnumerable<string> results)

  {

    foreach (var result in results)

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

    Console.Write("\n");

  }

  static void Main(string[] args)

  {

    Program p = new Program();

    XDocument doc = XDocument.Parse(p.xmlString);

    var q = from tests in
              doc.Elements("testSuite")

              .Elements("testlib")

            select tests.Value;

    var r = from tests in
              doc.Elements("testSuite")

              .Elements("inputfile")

            select tests.Value;

    p.show(q.Union(r));

  }

}

5. Describe the structure of a WCF service.  Name as many as you can of its parts that are created by a developer.  How do you develop a client for a WCF service?   

Answer:

A WCF service consist of:
1. Service contract – an interface for the service class.
2. Service class – implements all processing associated with an incoming request for service.

3. Data contract – an interface for accepting structured data (may not be required).

4. Data class – implements the structured data containment and management.

5. Message contract – an interface for endowing service SOAP messages with additional structure (not usually required).
6. Service host – establishes a hosting channel to publish the service and listen for incoming requests.  Host defines address and binding, and references service.
7. XML configuration file if there are declarative definitions of service configuration attributes.

There are three ways of developing a WCF client:

· Use the ChannelFactory<IService> to create a proxy.

· Use ClientBase<IService> to create a proxy.

· Use SvcUtil (or make a service reference in Visual Studio).  This uses the ClientBase class but adds a lot of things your service may not need.

6. What is an extension method?  When and why would you use one?  Develop a simple example of an extension method for the string class.  Can you write this method so that another extension method can be called by chaining, e.g., myString.method1(…).method2(…)?

Answer:

An extension method is a static method of a static class whose first argument is of the form:

   “this SomeType someTypeInstanceName”

Because the method is static it cannot access any private or protected data of the SomeType instance, but can use its public interface.  You invoke an extension method from an instance of the SomeType class.  Here’s an example:

  static class Program
  {

    static bool again_ = false;

    static string show(this string me)

    {

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

      return me;

    }

    static string camelCase(this string me, string tail)

    {

      if (again_ == false)

        me = me.ToLower();

      me = me + tail.Substring(0, 1).ToUpper() + tail.Substring(1).ToLower();

      return me;

    }

    static string again(this string me)

    {

      again_ = true;

      return me;

    }

    static void Main(string[] args)

    {

      string test = "First";

      test = test.camelCase("second").show();

      test.again().camelCase("THIRD").show();

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

    }

  }

7. Describe the syntax and semantics of passing a value type by reference to some member function of a C# class.

Answer:

Passing a value type by reference is implemented like this:

   void myFun(ref SomeValType myValType);

and invoked like this:

   SomeValType myValType = aValue;
   myFun(ref myValType);

The semantics of these operations are as follows:

   Calling myFun creates a reference on the myFun stackframe that refers to the myValType in the
   caller’s stackframe.

   If you change the state of myValType in the function, the caller will see the change of state:

      myValType = newValue;

  
� The statement for Project #4 is attached at the end of this examination.


� Project #5 statement is attached at the back of this exam.
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