CSE681 - SW Modeling and Analysis
                       MidTerm Examination #4
  Fall 2010

Examination #4
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. Discuss two important architectural patterns, presented in class.  What are their purposes, parts, benefits, and liabilities? 

Answer:

Two examples are the Publish and Subscribe Pattern and the Model-View-Controller Pattern.  A couple of others also cited in class are the Client-Server and Peer-To-Peer Patterns.

Publish and Subscribe builds a many-to-many notification relationship between Publishers of internal events and Subscribers that need to know about the Publisher’s events.  There are two parts:
· The Publisher generates events and publishes their occurrence, usually by providing a public delegate type and a reference to linked instances of the delegate.
· Subscribers create instances of the Publishers delegate and add them to the Publisher’s delegate chain with the += operator.
This pattern provides an elegant solution for establishing notifications within a single process.  Use of delegates works well in that case, but when notifications need to be sent across process boundaries, delegate use becomes awkward and other means are preferable (see MT1Q6 answer).  

Model-View-Controller is a means of structuring a complex application into cohesive concerns, e.g., managing data persistence, presenting view of the data to users, and separating its logic into a controller.  MVC provides, usually, multiple Models that manage an application’s data, multiple user Views of that data, and one or more Controllers, responsible for implementing the Application’s logic.  

MVC makes it straight-forward to build an application out of cohesive parts, each focusing on its own concerns, and not needing to know internals of the other parts.  The only liability I can think of is that for small projects it is overkill – essentially too much of a good thing.
2. Write the code for a Test Vector Generator that creates a stream of messages.  You may assume that each message will have a send address, receive address, and a body that you will represent as a string.  How will you arrange for your test driver to accept the stream of messages pushed to it by the TVG
? 

Answer:  (provide an event handler function called by the TVG’s delegate – see below)

  public class Message
  {

    public string toAddr { get; set; }

    public string frAddr { get; set; }

    public string body { get; set; }

  }

  public interface ITVG 

  { 

  }

  public class MessageStreamTVG : ITVG
  {

    int numMessages_;

    public event Action<Message> sender = null;

    public MessageStreamTVG(int numMessages) 

    { 

      numMessages_ = numMessages; 

    }

    public void start()

    {

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

      {

        Message msg = new Message();

        msg.frAddr = "me";

        msg.toAddr = "you";

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

        if(sender != null)

          sender.Invoke(msg);

      }

    }

  }

  public class TestDriver
  {

    public TestDriver(MessageStreamTVG tvg)

    {

      tvg.sender += myHandler;

    }

    public void myHandler(Message msg)

    {

      Console.Write("\n  sender: {0}, receiver: {1}, body: {2}", msg.frAddr, msg.toAddr, msg.body);

    }

  }

  class Program
  {

    static void Main(string[] args)

    {

      MessageStreamTVG tvg = new MessageStreamTVG(5);

      TestDriver td = new TestDriver(tvg);

      tvg.start();

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

    }

  }

3. Describe the structure of a WPF based Graphical User Interface (GUI).  Suppose there is a button somewhere in the GUI and you need a specific function to be called when the button is clicked.  How will you arrange for that invocation?

Answer:

WPF applications are structured from XML markup, called Xaml, and C# code, usually in a separate file, called code behind.  The markup represents placement and linking of UIElements elements in a window or page.  Binding of an event on a specific UIElement to a C# code handler is denoted by an element attribute of the form: event = “EventHandlerFunction”.  

The developer can either insert that attributed directly into the Xaml markup from the designer view, or can select the element in the designer view, right-click and select properties to get the elements property sheet.  On that sheet you will see a lightning bolt that, if clicked, will convert the property sheet to an event sheet and can then select the appropriate event.  By double clicking on the event, the designer will provide an appropriate attribute within the element’s markeup.
4. Draw a diagram that illustrates all the important classes in your design for the Test Harness of Project #4
  Provide a brief description of the responsibilities of each.

Answer:
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Test Harness classes include:

· 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.
· ICommService and CommService are the contract and implementation of message-passing communication
· ClientServiceHost, TestHarnessServiceHost, and RepositoryServiceHost (not needed for Project #4) are communication hosts for the client, Test Harness, and Repository, respectively.
· Client is the client executive.
· Message is the class that defines the structure and behavior of messages passed through the communication system.


5. Tests used by the Test Harness of Project #4 derive from an abstract class that inherits the ITest interface and provides a reference to a Test Vector Generator typed as the ITVG interface and a reference to a Logger typed as the ILogger interface to all its derived classes.  

Write all the code for an implementation of that abstract class.  Start by writing a declaration for the ITest interface.

Answer:

  public interface ITest
  {

    bool test();

    string id();

  }

  public abstract class ATest<T> : ITest
  {

    protected ITVG<T> testVecGen;

    protected ILogger logger;

    abstract public bool test();

    abstract public string id();

  }

6. You are given an array of integers.  Write a LINQ query to retrieve all of the positive values from the array in sorted order.   

Answer:

  class Program
  {

    int[] ArrayOfInts = { 16, -3, 27, 1, -115, 37, 1 };

    static void Main(string[] args)

    {

      Program p = new Program();

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

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

      var query = from i in p.ArrayOfInts

              where i > 0

              orderby i

              select i;

      foreach (var q in query)

        Console.Write("{0} ", q.ToString());

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

    }

  }

7. Write all the code for a dispatcher that extracts incoming messages from a BlockingQueue and sends them to parts of the receiving code that need them
.  The dispatcher does not know anything about the types of the receiver objects that will process the extracted messages.

Answer:

  class Message
  {

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

  }

  class ReceiverPart
  {

    public void gotCalled(string body)

    {

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

    }

    public ReceiverPart(MessageDispatcher msgDisp)

    {

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

    }

  }

  class MessageDispatcher
  {

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

    public event Action<string> callme = null;

    void DispatcherProc()

    {

      Message msg;

      do
      {

        msg = Q.deQ();

        if (msg.msgType==1 & callme != null) callme.Invoke(msg.body);

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

    }

    static void Main(string[] args)

    {

      MessageDispatcher msgDisp = new MessageDispatcher();

      ReceiverPart sub = new ReceiverPart(msgDisp);

      Thread t = new Thread(msgDisp.DispatcherProc);

      t.Start();

      Message msg1 = new Message();

      msg1.body = "first message";

      msgDisp.Q.enQ(msg1);

      Message msg2 = new Message();

      msg2.body = "second message";

      msgDisp.Q.enQ(msg2);

      Message msg3 = new Message();

      msg3.body = "end";

      msgDisp.Q.enQ(msg3);

      t.Join();

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

    }

  }

� There is more than one correct answer for this question.  You only need supply one.


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


� The dispatcher might be at the receiving end of a message-passing communication system.





_1351244728.vsd
+test() : bool


«interface»
ITest


1


ConsoleLogger


+write()
+showAll()


«interface»
ILogger


MemoryLogger


+test() : bool
+registerTest() : void


-ArrayList
-failed : unsigned int


Tester

+test() : bool
+title(in str : string) : void


-tout : ILogger
-title : string


ATest

+aTest(output& out) : test(out)()


aTest - Application Specific Test Driver


1


*


Console


-End3


MemoryStream


1


-End4


FileLogger

FileStream

*


*


class from Tested Module #1


-End3


1


+GenerateNext() : object


«interface»
ITestVectorGenerator


+operator()() : bool
+aTest(output& out) : test(out)()


TestVectorGenerator

+aTest(output& out) : test(out)()


+aTest(output& out) : test(out)()


-End4


*


-End3


1


-End4


*


+operator()() : bool
+aTest(output& out) : test(out)()


ApplicationTVG

ApplicationFL

ApplicationCL

ApplicationML

+test() : bool
+registerTest() : void


-ArrayList
-failed : unsigned int


Loader

1


*


+test() : bool
+registerTest() : void


-ArrayList
-failed : unsigned int


CommServiceClient


1


*


+test() : bool
+registerTest() : void


-ArrayList
-failed : unsigned int


ICommService

+test() : bool
+registerTest() : void


-ArrayList
-failed : unsigned int


CommService

+test() : bool
+registerTest() : void


-ArrayList
-failed : unsigned int


RepositoryServiceHost


1


*


+test() : bool
+registerTest() : void


-ArrayList
-failed : unsigned int


ICommService

+test() : bool
+registerTest() : void


-ArrayList
-failed : unsigned int


CommService

+test() : bool
+registerTest() : void


-ArrayList
-failed : unsigned int


TestHarnessServiceHost


1


*


1


*


+test() : bool
+registerTest() : void


-ArrayList
-failed : unsigned int


ICommService

+test() : bool
+registerTest() : void


-ArrayList
-failed : unsigned int


CommService

+test() : bool
+registerTest() : void


-ArrayList
-failed : unsigned int


ClientServiceHost

1


*


+test() : bool
+registerTest() : void


-ArrayList
-failed : unsigned int


Client

1


*


+test() : bool
+registerTest() : void


-ArrayList
-failed : unsigned int


Message


