CSE681 - SW Modeling and Analysis
                       MidTerm Examination #1
  Fall 2010

Examination #1
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. Describe all the important properties of a Windows kernel object.

Answer:

The list of kernel objects includes threads, processes, events, mutexes, semaphores, files and filemappings, heaps, modules, pipes, sockets, and timers, plus a few less frequently used objects.
There are three important properties of these:

a.    Kernel objects have signaled state.  A kernel object is always either signaled or unsignaled.  An unsignaled kernel object will cause any thread that calls a wait on that object to block.  When the kernel object becomes signaled the waiting thread will be released.

b.    Kernel objects have security attributes that control access by a requesting thread.

c.    Most kernel objects can be endowed with a system-wide name, used to share access between processes. 

Windows kernel objects, and the User and GDI objects as well, are small data structures created by calling CreateXXX functions from the Win32 API.  These create functions return a handle to the object.  Access, mutation, and destruction of this data is effected through other Win32 API functions, using the handle provided during creation.  

These topics were discussed in  http://www.ecs.syr.edu/faculty/fawcett/handouts/CoreTechnologies/ThreadsAndSynchronization/Presentations/threads-win32andMFC.ppt, slides 6-8. 
2. Suppose you’re developing a tool that analyzes all of the files within some, possibly large, project directory tree.  You intend to display the files in a ListBox in a WPF window.  

Write all the code to spawn a thread that, given the path of the directory tree root, finds all of the files matching some pattern in that tree, and causes the filenames to be added to the ListBox. 

Answer:

    void addFileName(string name)

    {

      filesListBox.Items.Add(System.IO.Path.GetFileName(name));

    }

    void ThreadProc(object path)

    {

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

      foreach (string file in files)

      {

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

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

        Dispatcher.Invoke(filename, param);

      }

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

      foreach (string dir in dirs)

        ThreadProc(dir);

    }

    private void findButton_Click(object sender, RoutedEventArgs e)

    {

      path_ = pathTextBox.Text;

      pattern_ = patternTextBox.Text;

      Thread t = new Thread(this.ThreadProc);

      t.Start(path_);

    }

3. The Test Vector Generator interface, ITVG, required for Project #4, allows test code to use different test inputs simply by binding different derived class instances to the Test Driver’s use of ITVG.  You’ve decided to have the ITVG interface inherit from both IEnumerable and IEnumerate.  What capabilities does that imply for the Test Vector Generator (TVG)?  How could you extend that interface so that the Test Driver could call new methods on the TVG with new functionality without changing any of TVG’s code?

Answer:  (could use in Projects #4 and #5)

The IEnumerable and IEnumerate interfaces are defined as:

interface IEnumerable { IEnumerator GetEnumerator(); }
interface IEnumerator {
    object Current { get; set; }
    bool    MoveNext();
    void    Reset();
}

So the ITVG interface contains the three methods and property specified above.  This allows us to use the TVG in a foreach loop, for example.  

TVG can be extended using an extension method, e.g., a static method of a static class that has as its first argument “this SomeType instanceName”.  This method can now be applied to any instance of the class SomeType or any of its derived classes. 

In this case we will write the extension method like this:

static class ITVGExtension
{
   static void doAction(this ITVG tvg)
   {
      // do some desired tvg action, perhaps sending something to testdriver
   }
}
4. As the architect of the Continuous Integration and Test system of project #5
, you’ve decided to have each loader pull all files identified by a test suite provided by the tester
, from a Code Repository.  

Write a WCF service contract for a service hosted by the Repository to accomplish this file transfer.  Write the XML for a test suite of your design, and write a LINQ query to extract file references from the XML.

Answer:  (needed for Projects #4 and #5)

namespace CSE681

{

  [ServiceContract(Namespace = "http://CSE681")]

  public interface IStreamService

  {

    [OperationContract]

    Stream pullFileFromRepository(string filename);

  }
}


class Program
{

  string fileRefXML =

         "<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.fileRefXML);

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

Answer:

Passing a reference type by reference is implemented like this:

  class X {
   void myFun(ref SomeRefType myRefType) { … }
   …
  }

and invoked like this:

   SomeRefType myRefType = new someRefType();
   X x = new X();
   x.myFun(ref myRefType);

The semantics of these operations are as follows:

   Calling myFun creates a reference on the myFun stackframe that refers to the myRefType in the
   caller’s address space.  That in turn refers to a SomeRefType instance on the managed heap.

   If you change the state of the myRefType instance in the function, the caller will see the change
   of state.  If you change the object pointed to by with the statement:

      myRefType = new SomeRefType();

   The change in object instance is also see by the caller.
6. To support continuous integration testing in Project #5, you’ve decided to have each check-in of a new package to the Code Repository cause a notification to clients that may be interested.  A client expresses interest in check-ins from some other client by registering for a notification whenever the other client submits code to the Repository.  What .Net technologies will you use to accomplish this notification (at least two)?  Write declarations for the types or interfaces you will use.

Answer:  (help for Project #5)

This notification process, as described above, is an implementation of the Publish and Subscribe pattern, which we usually implement with delegates.  However, in this case that would be awkward to implement, since subscribers will reside in another process on another machine.

The Code Repository needs to send notifications over a WCF channel to the clients.  Each client will need to support a WCF service that accepts notifications.  The Repository will need to supply the address of each receiving client and the name of the check-in team when it sends that client’s notice.  For this to work, the Repository must supply a WCF service that accepts a client’s request to register for notifications for one or more team check-ins.  Also, the Repository needs to supply a persistent means of storing these subscriptions, perhaps using XML something like this:

<checkInSubscription>
  <notifiedTeam name=”Display”>
    <checkInTeam name=”TargetDataManagement” />
    <checkInTeam name=”OperatorConsole” />
  </notifiedTeam>
</checkInSubscription>

The technologies used are WCF services and LINQ XML file management.  To keep things simple, let’s suppose that we will send this registration request as a (XML) string.  Then we need a service contract that looks like this:

[ServiceContract (Namespace=”CIT”)]
public interface IRegistrationService
{
   [OperationContract]
   void Register(string regMessage);
}

Clients will need a notification service contract like this:

[ServiceContract(Namespace=”CIT”)]
public interface INoticationService
{
   [OperationContract]
   void Notify(string notifyMessage);
}

The Repository will need to create a channel using the address of the notified team, as was done in the “HandCrafted” WCF examples, discussed in class.  

When implementing these services we might choose to use data contracts rather than simply sending an XML message string.


7. Draw a diagram that illustrates all the important classes in your design for the message-passing communication system for Project #4
  Provide a brief description of the responsibilities for each class.

Answer:
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The class responsibilities are:

1. Message – create instances that hold addressing information, commands, and or data.  Serialize and deserialize for transmission.  This will be done by WCF if we define a data contract for messages.

2. ICommService declares the service contract with OperationContracts for void PostMessage(msg),  Stream GetFile(filename), and void Notify(msg).
3. CommService implements the service contract

4. CommHost creates a ServiceHost instance to publish the service.

5. Client creates an instance of ChannelFactory to send messages to the CommHost (could also use ClientBase<ICommService>).
� EMBED Visio.Drawing.11  ���








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


� Tester is the test harness executive that, for each test suite, creates a thread that will load the loader into a child AppDomain.  The loader loads test package dlls and executes their test methods.


� Syntax is the set of code symbols you use to describe the function call.  Semantics describes the set of behaviors that result when this code is executed.


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