CSE681 - SW Modeling and Analysis
                       MidTerm Examination #3
  Fall 2010

Examination #3
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 represents important parts of the Test Harness you will develop in Project #4
.  Discuss each briefly.

Answer:






















Test Harness parts include:
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Tester creates a child AppDomain, running on its own thread, to host the test library Loader.
· Tester provides a CommService for clients to use to send Test Suites.  In Project #4 only, clients will also use this service to upload test libraries to the Tester.
· Loader loads test libraries from the Code Repository for Project #5.  In Project #4 it will simply load test libraries from a directory and so does not need the CommServiceClient.
· ITest is a contract for pluggability.  It defines the interface for all test libraries.
· ATest is an abstract test class that provides reference to ITestVectorGenerator and ILogger, and are bound, by default, to a default TVG and Logger.
· ITestVectorGenerator provides an interface that TVGs are bound to, and will probably often have to be extended using extension methods.
· ILogger is an interface that Loggers are bound to.
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The Test Harness uses a pluggable architecture to load and execute the test function on unknown test driver types.  What is meant by a pluggable architecture?  The Test Harness uses reflection to create instances of the derived test class.  How would you design the Test Harness to avoid the use of reflection
?  

Write code for a simple test driver and a small part of the loader which creates an instance of the unknown test type without using reflection.
 
Answer:  (Wenjing Wang suggests the Test Harness provide a delegate for tests to subscribe for calls to their creational functions)

A pluggable architecture provides a pluggable component interface and object factory.  The pluggable host simply uses the factory to create an instance of the component bound to the pluggable interface.  So the host uses methods defined by the interface without ever directly binding to instances of concrete classes defined by the component.  The Test Harness factory is that provided by reflection, e.g., Activator.CreateInstance(type).

C++ allows interfaces with static methods so it’s easy to implement the factory as a static method on the interface.  Each component simply defines the contents of the static method to create the concrete component type, no reflection needed (or available).

It’s not so easy with C# and Java because they do not support interfaces with static methods.
One way to run tests without reflection is to give the test driver a Main function, and the Test Harness, loads all *.exes and spawns those processes.
	 
  public class RealTest1 : ITest
  {

    public bool test()

    {

      return true;

    }

    public string id()

    {

      return "RealTest1";

    }

    static void Main()

    {

      RealTest1 test1 = new RealTest1();

      bool passed = test1.test();

      if(passed)

        Console.Write("\n  {0} passed",test1.id());

      else
        Console.Write("\n  {0} failed",test1.id());

      Console.Write("\n");

    }

  }


	    
    void startProcess(string procName)

    {

      string arguments = "one";

      procName = System.IO.Path.GetFullPath(procName);

      ProcessStartInfo startInfo 
         = new ProcessStartInfo(procName, arguments);

      startInfo.UseShellExecute = false;

      Process child = Process.Start(startInfo);

      child.WaitForExit();

    }

    static void Main(string[] args)

    {

      // This is a simulated loader 
      Console.Write("\n  Running Tests with no reflection");

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

      Program p = new Program();

      p.startProcess("../../../MT3Q2.RealTest1/bin/debug/MT3Q2.RealTest1.exe");

      p.startProcess("../../../MT3Q2.RealTest2/bin/debug/MT3Q2.RealTest2.exe");

      Console.Write("\n  Running Tests invoking Main with reflection");

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

      /* note that this does not use reflection to create an instance of the
         test type. That is done in the test's main entry point. */
      Assembly asm =  
         Assembly.LoadFrom("../../../MT3Q2.RealTest1/bin/debug/MT3Q2.RealTest1.exe");

      MethodInfo mi = asm.EntryPoint;

      mi.Invoke(new object(), new object[0] { });

      asm = 
         Assembly.LoadFrom("../../../MT3Q2.RealTest2/bin/debug/MT3Q2.RealTest2.exe");

      mi = asm.EntryPoint;

      mi.Invoke(new object(), new object[0] { });

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




3. WPF uses a combination of XAML and code to describe the appearance and behavior of visual objects within a GUI.  Explain how both of these representations participate in responding to a user event, perhaps a mouse button click somewhere with the GUI window.

Answer:

In a typical WPF application, the layout of elements is determined by its Xaml markup.  That markup is parsed into an internal parse tree, used by routed event processing.  When the user clicks on a visual element, like the text content (label) of the button, that event is bubbled up the parse tree until it finds a binding to a C# code behind event handler that matches the event, in this case a button click.
 
4. The Continuous Integration and Test system of project #5
 uses message-passing communication to coordinate activities between client, Test Harness, and Code Repository.  Enumerate all the message types you think you will need and identify their specific properties.  

Write code for a class that implements one of these messages, and write code to transform that message into an XML representation to be used by the project’s communication subsystem to send the message to a receiver.  What contracts will you need to define for WCF communication? 

Answer:

CIT message-passing communication is used by
· Clients to send package checkins to the Repository and test suites to the Test Harness.
· Clients also send analysis requests to the Repository Tool Set and receive results back.
· Test Harness pulls test libraries from the Code Repository and sends results or result notifications (depending on the specifics of your design) to the client that sent the test suite.
· Code Repository sends confirmation notices to clients on successful checkin and error messages otherwise.

Message types are:
· Checkin – list of files including build script and test driver(s).

· CheckinConfirm – confirmation or error string

· TestSuite – list of test libraries, input data files, and configuration file

· Analysis – Repository tool to run and any required inputs

· FileRequest – name of the test libraries defined by a test suite not already in the Test Harness cache.

· TestResults – Test log and test summary


  [ServiceContract(Namespace = "MT3Q4")]

  public interface ICommService
  {

    [OperationContract(IsOneWay=true)]

    void PostMessage(TestSuiteMessage msg);

  }

  [DataContract]

  public class TestSuiteMessage
  {

    [DataMember]

    string[] testLibNames { get; set; }
    [DataMember]

    string[] inputFileNames { get; set; }
    [DataMember]

    string configFileName { get; set; }
  }

This is all the code that is necessary to convert Messages to XML.  That’s done by the WCF infrastructure when it makes a SOAP message.
5. What is meant by the phrase “MVC architecture”?  How was it used in your Project #2
?  What are the benefits and liabilities of using this pattern?  

Answer:

MVC Architecture is composed of at least one Model, one Controller, and one View.  The Model manages application data.  The View presents a representation of the Application’s data to the user, and the Controller implements the Application logic.  Usually there are multiple Models and Multiple View, and there are, sometimes, multiple Controllers, as in Project #2.

In Project #2 there were three Controllers, an Executive, and one each for passes 1 and 2 of the Dependency Analysis.  The main Views were the FileView and DependencyView.  There was a TypeModel, used to identify types found and the places where they reside (file and namespace), there was a UsingModel that managed using relationships, and finally a DependencyModel used to accumulate dependency relationships found during pass 2.

The advantage of the MVC architecture is that it nicely organizes what might otherwise be a rather complex set of code, and carefully separates concerns into data management, view management, and application logic implementation.  I see no liabilities for fairly complex projects, but for simple projects it may use more code and parts than necessary.  

6. The Code Repository of Project #5 will receive messages for several kinds of activities, e.g., checking in new packages from a client, sending files to the test harness, and code analysis activities requested by a client.  You’ve decided to enqueue all incoming messages and dispatch the arrivals to different parts of the repository, based on the message type.  

Assuming you’re using a queue of an appropriate type and can easily make a query to determine the message type, write code to create a thread that dequeues messages and dispatches them to any part of the Repository that needs them.  Also, provide code for the function this thread executes.  How can you design this so that any part of the Repository can request a message without your dispatcher knowing anything about the receiving part?  

Answer:
(use a delegate)

  class Message
  {

    public int msgType { get { return 1; }  // only one type for this answer
    }

    public string body { get; set; }

  }

  class Subscriber
  {

    public void gotCalled(string body)

    {

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

    }

    public Subscriber(Publisher pub)

    {

      pub.callme += new Action<string>(this.gotCalled);

    }

  }

  class Publisher
  {

    public SWTools.BlockingQueue<Message> Q = new SWTools.BlockingQueue<Message>();

    public event Action<string> callme = null;

    void ThreadProc()

    {

      Message msg;

      do
      {

        msg = Q.deQ();

        if (callme != null)

          callme.Invoke(msg.body);

      } while (msg.body != "end");

    }

    static void Main(string[] args)

    {

      Publisher pub = new Publisher();

      Subscriber sub = new Subscriber(pub);

      Thread t = new Thread(pub.ThreadProc);

      t.Start();

      Message msg1 = new Message();

      msg1.body = "first message";

      pub.Q.enQ(msg1);

      Message msg2 = new Message();

      msg2.body = "second message";

      pub.Q.enQ(msg2);

      Message msg3 = new Message();

      msg3.body = "end";

      pub.Q.enQ(msg3);

      t.Join();

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

    }

  }

7. Describe the differences between the object models for managed and unmanaged code, as exemplified by C# and C++.

Answer:

The object model for C++ supports both value and reference type behavior for user defined classes.  It provides a copy constructor and overloadable assignment operator to create value types that are copy-able.  C++ leaves all memory management up to the designer, but it is easy to create classes that manage all their allocations, memory and other resources, on behalf of programs that use its instances, via their constructors and destructor, as destruction happens when an object goes out of scope.  Finally, C++ supports multiple inheritance of both interface and implementation, but there are issues with its design for inheriting implementations (which we cover in CSE687 – OOD).

C#’s object model supports only reference types for user defined classes, as it does not provide copy constructors or an overloadable assignment operator.  So copies cannot be reliably made for reference types.  Note that the memberwiseClone is shallow too (sigh!).  In order to assure the release of unmanaged resources the designer must have the class implement the IDisposable interface and a finalizer.  Users of the class must remember to call Dispose() when the class instance and its resources are no longer needed.  C# supports only single inheritance of implementation but multiple inheritance of interfaces.
� EMBED Visio.Drawing.11  ���
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� The Project #4 statement is attached to the end of this exam package.


� Hint: To avoid reflection all tests must agree to provide a known way for the test harness to create an instance.


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


� The Project #2 statement is attached at the back of this exam package.
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