CSE681 - SW Modeling and Analysis
                            MidTerm Examination                
Summer 2004


Instructor’s Solution:
Jim Fawcett, Summer 2004
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 12:00 Noon. 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. You are designing a forms-based application.  The application has some computationally intensive processing, initiated by user input from the form.  Why would you consider creating a worker thread on which the computation will be executed?  Why do you need to do that?  Show how you will create the worker thread and how it will communicate its results back to the form.  

Answer:

You use a worker thread to avoid causing UI to freeze because main thread doesn’t get enough time to service windows messages.

 class threadProc

    {

      // event used to communicate from child thread to main thread

      public delegate void fileEvent(object sender, tEventArgs tea);

      public event fileEvent OnFileEvent;

Form1 _form;    

  // code omitted here – see FormInvokeDemo folder

  //----< add a file name to list box >------------------------------

    void OnFileEvent(object obj, tEventArgs teva)

    {

      listBox1.Items.Insert(0,teva.msg);

    }


    //----< initial processing for form >------------------------------

    //

    //  Starts thread that finds files and callsback OnFileEvent

    //

    private void Form1_Load(object sender, System.EventArgs e)

    {

      textBox1.Text = "c:/Winnt/";

      int len = listBox1.Items.Count;

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

        listBox1.Items.RemoveAt(0);

      threadProc tp = new threadProc(this,textBox1.Text);

// important part here
      tp.OnFileEvent += new threadProc.fileEvent(OnFileEvent);

//         “
      t = new Thread(new ThreadStart(tp.proc));


//         “
      t.Start();






//         “
      t = null;

      tp = null;

    }     

    //----< function that defines thread processing >----------------

      public void proc()

      {

        if(OnFileEvent == null)

          return;

        tEventArgs teva = new tEventArgs();

        string [] files = Directory.GetFileSystemEntries(dir);

        foreach(string file in files)

        {

          teva.msg = file;

          if(_form.InvokeRequired)




// Important part here
            _form.Invoke(OnFileEvent,new object[] { this, teva });

//          “
          else






//          “
            OnFileEvent(this,teva);




//          “
        }

      }

    }
2. Suppose that you have decided to use sockets for project #4, and you will be providing a send thread that extracts messages from a blocking queue and sends them to the receiver through the socket.  Write code to provide the stated functionality with the send thread and show how you will create the thread and start it processing enqueued messages
.  

Answer:

//----< start sending messages >-----------------------------

public void StartSending()

{

  IsSending = true;

  Thread sender = new Thread(new ThreadStart(this.SendProc));

  sender.Start();

}

//----< send messages to connected listener >----------------

void SendProc()

{

  while(IsSending)

  {

    sendMsg = sendQ.deQ();

    if(outStream.CanWrite)

    {

      byte[] sendBytes = enc.GetBytes(sendMsg);

      outStream.Write(sendBytes,0,sendBytes.Length);

    }

  }

}

3. When you create an instance of a delegate, who creates the delegate class.  Please be as specific as you can, concerning this answer.  Show how you will declare an event that this delegate will publish. 

Answer:

You declare, indirectly, a class derived from MulticastDelegate with a statement of the form:

 
public delegate void myDelegateClass(object Sender, EventArgs eva);

The compiler, when it encounters this statement, creates a class declaration for the class myDelegateClass derived from MulticastDelegate.

You declare an event this way:

 
public event myDelegate OnMyEvent;



4. Describe the .Net Remoting activation models.  Suppose that you have decided to use .Net Remoting for your CONFIG system in Project #5
.  Discuss your choice of activation model and how that supports creating a reusable communication layer.  What do you need to do to make this communication layer reusable?  

Answer:

.Net supports three Remoting activation models: singlecall, singleton, and clientactivated.  Here are their properties:

a. singlecall causes a new remote object to be created and destroyed with every call.  The object exists only for the duration of the call.  Concurrent callers each get their own instance on their own server thread.

b. clientactivated causes a remote object to be created when the client uses the new operation.  The object exists for a specified lease time, which is renewed every time the client makes a call.  Each client gets a unique object running on its own server thread.

c. singleton activation works like clientactivated except that only one object is created using a single server thread which all clients access with their calls.  Since this object is shared, its data must be synchronized.

I would choose client-activated to reduce the number of object creations needed
, while providing each client with its own server thread.  To make the design reusable I would simply have the remote object deposit messages in a server queue, leaving application specific code to deQueue messages and process them.

Also, in order to make the communication layer reusable, I would have it create a static server queue which all clientactivated remote objects use to communicate with the server.  If you need to provide server queues for each client, then use a static dictionary to hold the queues, keyed by the IP address of the user.  You use statics so that both activation objects and the main server thread can find those shared resources.  Of course, since the resources are shared by multiple threads, they must be synchronized. 
5. Draw a top-level activity diagram that describes operation of your CONFIG architecture in Project #5.   Show the client user interactions with the client process and the communication activities of the client and server processes.    Also show, at a high level, the other activities the CONFIG system conducts in response to client commands.


Answer:
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6. Write the code for a C# class that accepts a string, Str, and embeds it in an XML element, like this:  <msg>Str</msg>.  Also, the class should provide the capability of extracting the Str body from the XML element.  You may do this either by using the appropriate System.Xml classes or you may simply use the .Net string handling facilities.

Answer:

using System;

namespace MsgHandler

{


class Message


{

    string head = "<msg>";

    string tail = "</msg>";

    public string MakeMessage(string body)

    {

      return head + body + tail;

    }

    public string GetBody(string Message)

    {

      Message = Message.Remove(0,head.Length);

      Message = Message.Replace(tail,"");

      return Message;

    }



[STAThread]


static void Main(string[] args)


{

      Message msg = new Message();

      string test = "this is a message body";

      Console.Write("\n  Body:    {0}",test);

      test = msg.MakeMessage(test);

      Console.Write("\n  Message: {0}",test);

      test = msg.GetBody(test);

      Console.Write("\n  Body:    {0}\n\n",test);

    }

  }

}

7. Explain how .Net Remoting passes objects by value and by reference from client to server.

Answer:

Pass by value objects are serialized before sending, so they must have a [Serializable] attribute.  They are instantiated by the client, passed as an argument to the remoting proxy, which serializes the object’s state and sends it.  The Remote object stub creates an instance and deserializes the received state to initialize it.

Pass by reference objects must be derived from MarshalByRefObject.  They are instantiated by the client, and passed to the remote object as an argument to one of the remote objects methods, represented by the Remoting channel proxy, held by the client.  When an object is passed by reference to a remote object through a call to one of its member functions the CLR silently creates a Remoting channel from the server back to the client.  Whenever the server makes a change it does so to the proxy of the passed object, created along with the call-back channel.  The proxy is responsible for ensuring that the client’s instance is updated appropriately.

Since both client and remote object  will use instances of the passed types, they must have references to their definitions.  Remoting_PassByValue and Remoting_PassByRef folders have example code from which the following are extracted.

[Serializable]

 public class ForwardMe 

 {

     private int mValue = 1;

   public void CallMe()

   {

      mValue++;

   }

   public int getValue()

   {

      return mValue;

   }

  }


 Console.WriteLine("The value is {0}", param.getValue());

 ForwardMe after = obj.HelloMethod(param);

 Console.WriteLine("The value after the call is {0}", after.getValue());

Pass by reference objects must be derived from MarshalByRefObject, are instantiated by client and reference is passed to remote object on server.  The server silently creates a call-back channel and uses the proxy for that channel to modify the state of the client’s instance.

  // Objects of this type are created by client and run

  // on client on threads created by the CLR.

  public class WriteBack : MarshalByRefObject

  {

    public void WriteToClient(string str)

    {

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

    }

  }

     // Client sending string and pass-by-ref object

     // from Remoting_PassByRef example


     WriteBack wb = new WriteBack();

     string retVal = clnt.proxy.TransferString(test,wb);

8. What is the purpose of an Operational Concept Document?  Describe its structure and some of the main issues discussed in an OCD.

Answer:

An OCD describes the architecture of a system, discusses its behavior, examines critical issues concerning its implementation, and draws conclusions about its feasibility.

The OCD should begin with an abstract description of the system and move progressively toward more concrete representations.  Its obligations are to:


a. Discuss uses and use cases for the system, including intended users and related potential products that could be supported.
b. Provide a top-level partitioning of the system, describe responsibilities of each partition and the way they interact.  This is often supported with module and activity diagrams.
c. Discuss the user interface and interfaces between major partitions.

d. Catalog main events and the processing that each entails.

e. Provide views that illustrate user interactions, data structures, and organization of the system.

f. Disclose any potential implementation and performance issues associated with each of the partitions.

g. Investigate each issue, either by analysis or by building small prototypes of critical parts.

h. Draw conclusions about implementation feasibility and problem areas to watch.
9. What is meant by the term “shallow reference model”, and what does it have to do with .Net?  
What are the advantages and disadvantages of a shallow reference model?

Answer:

Shallow reference model refers to the object model in which instances of all user-defined types are created on a managed heap and accessed through references returned when the instance is created.  Assignment and copying is shallow, that is, only the references are assigned or copied, not the objects they refer to.  All .Net languages, including managed C++, implement a shallow reference model.

Advantages:
Use of the shallow reference model and assembly metadata decouple object clients from  implementation of the object.  The client holds a reference, not the actual object, so client’s code is not affected when the object’s implementation changes, provided that its interface does not change.  Code that uses a shallow reference model also has performance benefits in that object’s states are not being copied frequently during the execution of a program.

Disadvantages:
Management of memory resources is not under the control of the designer, which may cause difficulty for applications in which large objects need to be managed.  Also, destructors are not called when an object goes out of scope, making management of all other resources more difficult.  The designer must implement the IDisposable interface and users of the code must remember to call Dispose() to reclaim those resources.  Finally, a shallow reference model is not well suited to scientific programming where object identity and uniqueness are important.  

10. In Project #5 you are asked to develop an architecture for a Software Configuration System in which clients will be checking-in and checking-out components.  What is a component and what do we mean by configuration management?

Since many files will be accessed, possibly by concurrent clients, do we need to provide some kind of synchronization for any potential shared access?  If so, how would you do that?  If not, why not?

Answer:

An Item is an XML manifest and the file which it represents.  A component is an Item and all the other items it references, either directly or indirectly.  This is defined in the Project Statement.

Configuration management is the process, and file management software, that enables reliable control of multiple versions of many files, providing managed access, updates, and tracking of every configuration item.

As the ConcurrentFileAccess demonstration code, handed out and discussed in class, illustrates, file access does not need to be synchronized.  Attempts to open a file in use will throw an exception for incompatible uses.  These exceptions can be handled to provide appropriate access for all users.  It is possible, for example, to allow multiple concurrent readers, while preventing readers conflict with writers by managing the file open process.  The Configs policy of check-out for modification only by the individual responsible for the item, and the constraint of only one responsible individual, ensures that updates will always be coherent, e.g., there can not be two copies of the same item out for modification.  Configs should notify users when they check-out for reading an item that has been checked-out for modification, so they are aware that it will soon be changed.
PRIVATE 

� The Project #4 statement is attached at the end.


� The Project #5 statement is attached at the end.


� Measured data from a prototype was discussed in class – that shows that there is not a lot of difference between this and single call activation from a performance perspective.
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