CSE681 - SW Modeling and Analysis
                       MidTerm Examination #2
Fall 2008

Examination #2
Name:________Instructor’s Solution___________________  SUID:________________________

This is a closed book examination.  Please place all your books on the floor beside you and turn off your cell phone.  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. 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. Given a function with signature bool func(String s), show how you can call this function asynchronously.  How will you retrieve the return value?

Answer:

You could attach to a delegate of the appropriate type and call BeginInvoke, create a thread and pass the function to its threadstart delegate, queue it on the threadpool using a waitcallback delegate, or if on a form, invoke the BackgroundWorker thread.  Here’s example code:


  class Program

  {

    bool result;

    bool predicate(string s)

    {

      if(s == "true")

        return true;

      return false;

    }

    void AsyncCallWithDelegate()

    {

      Program p = new Program();

      Func<string, bool> del = p.predicate;

      // asynch call with argument “true”
      IAsyncResult async1 = del.BeginInvoke("true", null, null);

      // do some useful work then call synchronous EndInvoke
      Console.Write(
        "\n  result with input true is: {0}", del.EndInvoke(async1)
      );

      Console.Write("\n");

    }

    public void Converter(object s) // form required by parm. Thrdstrt.

    {

      result = this.predicate(s as string);

    }

    void AsyncCallWithThread()

    {

      Thread t = new Thread(this.Converter);

      t.Start("false");

      // do useful work

      t.Join();

      Console.Write("\n  result with input false is {0}", result);

    }

    static void Main(string[] args)

    {

      Program p = new Program();

      p.AsyncCallWithDelegate();

      p.AsyncCallWithThread();

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

    }

  }

2. Sketch a class diagram for your design of Project #4
.

Answer:
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3. Show how to declare, define, subscribe to, and invoke a delegate that accepts a string and returns nothing.

Answer:

  class Program

  {

    delegate void myDelType(string msg);  // define delegate

    private void Handler(string s)

    {

      Console.Write("\n  Handler called with string \"{0}\"", s);

    }

    static void Main(string[] args)

    {

      Program p = new Program();

      // Method #1 - declare, define, and subscribe to method

      myDelType myDel = new myDelType(p.Handler);

      myDel("classic delegate"); //invoke

      // Method #2 - declare, define, and subscribe to method

      Action<string> del = p.Handler;

      del.Invoke("Action delegate");  // invoke

      // Method #3 - redefine and subscribe to anonymous method

      myDel = delegate(string s)

      {

        Console.Write(
          "\n  Anonymous handler called with string \"{0}\"", s
        );

      };

      myDel.Invoke("anonymous delegate");

      // Method #4 - redefine and subscribe to Lamda expression

      myDel = s => 
      Console.Write(
        "\n  Lamda expression called with string \"{0}\"", s
      );

      myDel.Invoke("Lamda expression");

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

    }

}

If you aren’t sure that the delegate has a subscription, you must check for that by testing for null.
4. In Windows Communication Foundation (WCF), what is meant by the term endpoint?

Answer:

An endpoint is the combination of address, binding, and contract specifications.  It is the basis for defining access to a WCF service.

Using declaration in App.config:


           <endpoint address="" binding="wsHttpBinding" contract="Calculator.ICalculator" />


Creating programmatically:


      BasicHttpBinding binding = new BasicHttpBinding();

      Uri baseAddress = new Uri("http://localhost:4000/ICommService");

      using (ServiceHost serviceHost
        = new ServiceHost(typeof(CommService), baseAddress))

      {

        serviceHost.AddServiceEndpoint(
          typeof(ICommService), binding, baseAddress
        );

        serviceHost.Open();

        // code that uses service
      }

5. Using the .Net Monitor, write code to safely access a System.Collections.Generic.Queue in the presence of multiple concurrent Enqueuer’s and Dequeuer’s.


  class Program

  {

    static Queue<string> Q = new Queue<string>();

    void threadProcIn()

    {

      for(int i=0; i<25; ++i)

      {

        string msg;

        if(i == 24)

          msg = "quit";

        else

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

        Monitor.Enter(Q);

        try

        {

          Q.Enqueue(msg);

          Monitor.Pulse(Q);

        }

        finally

        {

          Monitor.Exit(Q);

        }

      }

    }

    void threadProcOut()

    {

      while(true)

      {

        Monitor.Enter(Q);

        try

        {

          if(Q.Count == 0)

            Monitor.Wait(Q);

          string msg = Q.Dequeue();

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

          if(msg == "quit")

            break;

        }

        finally

        {

          Monitor.Exit(Q);

        }

      }

    }

    static void Main(string[] args)

    {

      Program p = new Program();

      Thread tin1 = new Thread(p.threadProcIn);

      Thread tin2 = new Thread(p.threadProcIn);

      Thread tout1 = new Thread(p.threadProcOut);

      Thread tout2 = new Thread(p.threadProcOut);

      tin1.Start();

      tin2.Start();

      tout1.Start();

      tout2.Start();

      tin1.Join();

      tin2.Join();

      tout1.Join();

      tout2.Join();

    }

  }

6. Considering the programming language C#, what is the difference between pass by value and pass by reference?

Answer:

There are four cases to consider: 1) pass value type by value, 2) pass value type by reference, 3) pass reference type by value, and 4) pass reference type by reference.

Pass value type by value:
Copies value onto stack of callee.  Changes to value in callee don’t affect caller’s value.

Pass value type by reference:
Creates reference to caller’s value on callee’s stack.  Changes to value by callee affect caller’s value.  Both declaration and invocation of function needs ref qualifier.

Pass reference type by value:
Copies reference to caller’s object on managed heap to callee’s stack.  Changes to state of object using callee’s reference are seen by Caller.  If callee creates a new object bound to the reference copy the caller does not see the change of object. 

Pass reference type by reference:
Creates, on the callee’s stack, a reference to caller’s reference to object on managed heap.  If callee changes state of the object on the managed heap, the caller sees the change.  If callee creates a new object bound to its reference to caller’s reference, then caller will see the new object.  Both declaration and invocation of function needs ref qualifier.
7. What is the difference between managed and unmanaged code?

Answer:

Unmanaged code executes in the environment of a process and is compiled into native code so that no additional compilation steps are required to execute.  Managed code runs within one or more contexts in an application domain, the CLR, and must be compiled from IL to native code when loaded (compiled code is cached, so it may not require compilation each time it is executed in a short period of time).  The CLR provides garbage collection, managed exception handling, interception, just in time compilation, and reflection.

.Net Managed code makes use of the .Net FCL and uses a shallow-reference, garbage-collection model for execution.  Unmanaged C++ uses native libraries with a deep copy model and scope based allocation management.

C, native C++, and C++\CLI code can use native OS APIs directly.  Managed C# and VB code must use Platform Invoke to use native OS APIs.
8. Write an XML string for a message that contains source and destination addresses and a text body.  Please also write code that will programmatically create the XML string from an instance of a class that has public properties for the addresses and body.

Answer:

    “<msg src=’localhost:8080’ dst=’localhost:8081’>a message body</msg>”

  class Message

  {

    public string body { get; set; }

    public string src { get; set; }

    public string dst { get; set; }

    public string SerializeAlt()

    {

      XmlDocument doc = new XmlDocument();

      XmlNode node = doc.CreateElement("msg");

      XmlAttribute attr1 = doc.CreateAttribute("src");

      attr1.Value = src;

      node.Attributes.Append(attr1);

      XmlAttribute attr2 = doc.CreateAttribute("dst");

      attr2.Value = dst;

      node.Attributes.Append(attr2);

      node.InnerText = body;

      doc.AppendChild(node);

      return doc.InnerXml;

    }

    public string Serialize()

    {

      TextWriter tw = new StringWriter();

      XmlTextWriter wr = new XmlTextWriter(tw);

      wr.WriteStartElement("msg");

      wr.WriteAttributeString("src", src);

      wr.WriteAttributeString("dst", dst);

      wr.WriteString(body);

      wr.WriteEndElement();

      return tw.ToString();

    }

  }

  class Program

  {

    static void Main(string[] args)

    {

      Message msg = new Message();

      msg.src = "localhost:8080";

      msg.dst = "localhost:8081";

      msg.body = "a message body";

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

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

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

    }

  }

9. You are the Software Architect on a development team that will implement the VDS system of Project #5
.  Discuss the user experience for this product and any features you think are particularly important.

Answer:

Managers, software architects, and team leaders are the most important users of the VDS system, but all team members are expected to use VDS for the following activities:
a. Learning about the system by browsing its structure, products, and documentation

b. Collaborating on Operational Concept Documents, specifications, design documents, schedules, and work packages
c. Displaying test results and work package completion information
d. Holding distributed reviews and meetings
e. Conducting specification, design, and test reviews

In order to collaborate effectively with team members off-site, it is critically important that VDS communication latency between sites be low, of the order of 0.1 seconds or less.  That implies a two level memory structure – short term memory for accepting remote streaming data as inputs for VDS rendering, and long term memory for storing shared products like diagrams and documents.

Also, since the user will do a lot of work standing at this large display, a keyboard will not be easily accommodated, so voice and gesture recognition will be very important.  In order to make that acceptably accurate, the recognition process will have to be trained for individual users.  For this reason, it will be important for VDS to associate a specific pen with a logged in user and track user position to know which recognition set to use (when there are concurrent users at the same VDS display). 

Since VDS is primarily intended for collaboration, although quite useful for single user as well, it will be important to support concurrency in a drawing area.  That implies some form of locking.  But it is important that the scope of locks be small, so that users are not blocked from interacting.  The current concept is to lock an element or free hand point sequence while it is being created, without locking any other part of the adjacent display area.  At any time the user can unlock by tapping in the area of the element or point sequence.  It would be helpful to color code the elements and point sequences, perhaps red for locked and black for unlocked.  Any time a collaborator taps in the area of an element or point sequence the locked state is toggled, permitting subsequent editing without sharing problems.






� Project #4 statement is attached at the back.


� Project #5 statement is attached at the back.
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