CSE681 - SW Modeling and Analysis
                       MidTerm Examination #2
  Summer 2009

Examination #2
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 11:15 AM. 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. Suppose that you are a software architect, assigned to provide an architecture for the ABSA system of Project #5
.  Discuss a concept for a unified display subsystem that will serve the needs of all of the ABSA activities.  Discuss benefits and liabilities of your concept.

Answer:

ABSA displays are required to show:
a. Any selection of things that reside in the repository, e.g., source code, documents, contract letters, schedules, notices, etc.
b. Test results from the Testharness
c. Results of an open-ended set of tracking tools
d. Results delivered by agents
e. Error messages from the Repository, Testharness, toolset, and agents.

Displays need to be delivered to clients across the project network and across the internet as well.  We need a common display protocol for this variety of display objects, but an excellent protocol for that already exists, that used by the internet, e.g., HTML.  One way to handle this diversity is to use XLST to map each of these items into one or more HTML pages.  Essentially, we will develop an XSLT template for each type of display object and display the result in a browser or browser control embedded in a client application.  For displaying charts we can add Silverlight controls to the web pages that communicate to appropriate data sources through Windows Communication Foundation services.

The main benefit of this approach is that most of the technology exists.  All we have to do is to develop XSLT templates and a delivery mechanism.

Since we have a Repository to manage parts, including XSLT templates, the only liability is the processing needed to effect the XSLT transformations and generate Silverlight controls.


2. Show an XML string that represents the contents of a Repository manifest for Project #4
.  Write code to read a manifest file and display its elements, as shown for the first part of this question.

Answer:

  <Manifest Name=”SemiExpression” version=”5”>
    <title>C# Semi-Expression Analyzer</title>
    <Capability>Collects source code tokens for analysis</Capability>
    <RI>Jim Fawcett</RI>
    <file>c:\repository\modules\semi.4.cs</file>
    <Manifest version=”6”>Tokenizer</Manifest>
  </Manifest>


      MT2Q2 answer = new MT2Q2();

      XDocument doc = XDocument.Parse(answer.XMLstring);

      doc.Save("C:\\temp\\Manifest1.xml");

      doc = XDocument.Load("C:\\temp\\Manifest1.xml");

      var root = doc.Element("Manifest");

      Console.Write("\n  {0,-15} ", root.Name);

      if (root.Attributes().FirstOrDefault() != null)

      {

        foreach (var attrib in root.Attributes())

        {

          string temp = attrib.Name + "=\"" + attrib.Value + "\"";

          Console.Write("{0,-25} ", temp);

        }

      }

      var elems = doc.Element("Manifest").Elements();

      foreach (var elem in elems)

      {

        string temp = elem.Name + "=\"" + elem.Value + "\"";

        Console.Write("\n  {0,-15} ",elem.Name);

        if (elem.Attributes().FirstOrDefault() != null)

        {

          foreach (var attrib in elem.Attributes())

          {

            temp = attrib.Name + "=\"" + attrib.Value + "\"";

            Console.Write("{0,-25} ", temp);

          }

        }

        else

          Console.Write("{0,-20} ", elem.Value);

      }

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

3. What is a delegate and why is it useful?  Explain how the use of delegates helps in the design of reusable software components.

Answer:

A delegate is a .Net type that supports the Publish and Subscribe pattern.  You declare delegates and their instances like this:

delegate void MyDelegateType (object sender, EventArgs ev);
event MyDelegateType mdt += new MyDelegateType(subscriber.eventHandler);

Instances of the delegate type are used wherever a callback is needed.  This is directly useful for building reusable Publisher instances because the Publisher library need hold no application code.  The application creates the subscriber and its event handler.  The subscriber signs up for Publisher notifications so the library doesn’t need to know anything about the application.  

Thus, a button in a graphics library can call an application specific function without any knowledge of the application.  The subscribing program registers for button click notifications, specifying the function to call on click.

Delegates are used to:

a. Support many to many relationships that can be set up and torn down at run-time

b. Start threads
c. Support invoke calls on UIs from worker threads
d. Make asynchronous calls to subscribed objects

4. Discuss your concept for the agent mechanism required in Project #5.  Specifically, consider means to provide user scripting capability
.  Do you think that the structure used in our parser prototype might be useful for this application?  If you answer is yes, discuss how you would use that structure to support scripting activities.  If you answer is no, discuss some alternate strategy to accomplish scripting.

Answer:

Agents are programs that have, in some sense, mobility, are focused on a single set of tasks, and can be scripted.  An example is an agent that collects test results for a software manager.  In this case, agent mobility means the ability to invoke the repository scanning mechanism to search for test data.  Scripting could be as simple as providing an XML file that defines what results are expected.  This implies that a small language for specifying test results has been defined that the agent recognizes.  We would probably build a small tool to help the manager create the XML and launch the agent with that script.  Here is an example of a script:

<Script>
  <TestResults>
    <Start>6/01/09</Start>
    <End>6/30/09</End>
    <Team>*</Team>  <!-- all teams -->
    <Where>
      <NumberTests>gt 100</NumberTests>
      <And />
      <NumberFailures>gt 30%</NumberFailures>
    </Where>
  </TestResults>
</Script>

The agent would have a small, simple XML parser, probably built with Linq.  It might use a structure much like the parser prototype you used for Project #1.  Here we would define rules and actions that are appropriate for each of the possible search and data collection activities.

The scanner (Toker and SemiExp) would be replaced with a Linq-based scanner and some processing to identify the things to pass to the parser.  For example, we would want to combine parts based on the <And /> and <Or /> conjunctives used in the script.


5. You are designing a WCF service that will accept messages from all clients into a single queue.  What class will you use to represent the queue, and how will you share the queue instances between each client?  Write code to create a child thread that will extract messages from the queue and process them in a function void ProcMessage(Message msg).  Show how you will provide that function to the thread.  Note that you are not required to provide the code within ProcMessage nor to consider how the server might send a response back to the sending client.

Answer:

The BlockingQueue<Message> class, defined in BlockingQueue.cs will be used for this application since it is thread-safe and receivers will block efficiently when the queue is empty.

Sharing of the queue can be effected in two ways: 1) use singleton activation for the service so all clients talk to the same service object that holds the queue, or 2) make the queue static so that when activated with either singlecall or persession activation, each instance will have access to the shared queue.  Since the queue is thread-safe by design, these instances will not need any locking to support the shared queue.

  class Message { public string Msg { get; set; } }
  class MT1Q5

  {

    static SWTools.BlockingQueue<Message> Q = null;

    Message message;

    MT1Q5()

    {

      if (Q == null)

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

    }

    void ThreadProc()

    {

      do {

        message = Q.deQ();

        ProcMessage(message);

      } while(message.Msg != "quit");

    }

    void ProcMessage(Message msg){ Console.Write("\n {0}",message.Msg); }

    static void Main(string[] args)

    {

      MT1Q5 answer = new MT1Q5();

      Thread child = new Thread(answer.ThreadProc);

      child.Start();

      for(int i=0; i<20; ++i)

      {

        Message message = new Message();

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

        Q.enQ(message);

      }

      answer.message = new Message();

      answer.message.Msg = "quit";

      child.Join();

    }

  }
6. When code within a Monitor’s guarded section throws an exception is the lock released?  Does a lock behave the same way?  Please explain the mechanisms for this behavior.

Answer:

A lock is semantically equivalent to the following Monitor code:

Monitor.Enter(this);
try
{
    // do locked processing here
}
finally
{
    Monitor.Exit(this);
}

As a consequence, if an exception is thrown inside a lock, the lock will be released.  That is not true for a Monitor unless you remember to write code like the above.

On important point – with both locks and monitors you must lock on a reference type, as they both expect an Object type as the lock.  If you attempt to lock on a value type the value will be boxed, with a different boxed reference for each thread’s call to lock or Monitor.  The result is that no locking actually takes place.

7. Discuss activities associated with your concept for Project #4 check-in.  Please support this discussion with an activity diagram.

Answer:

Check-in process entails the following tasks:
a. Accept checked in file from user
b. If the file was previously checked out, verify that this file is not byte-for-byte equivalent to it’s checked out originator.
c. Assign a version number, consistent with the results of b., above.
d. Create a manifest with a version number 1 greater than that of the originating manifest or as version 1 if there was no predecessor.
e. Accept, from the user, information about manifest references needed.
f. Set the check-in state as open or closed, based on input from the user.
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8. What is reflection?  Discuss how reflection is supported by the root class of the Framework Class Library.  Are any other types involved in this support?

Answer:

Reflection is the process of discovering, at run-time, information about the types contained within an assembly.  This information includes name of the type, its methods, parameters of any of its methods, its properties, delegates, and enumerations.  This information is stored in the assembly’s metadata, and is made available via the GetType() method of the Object type.

The demo CSharpExamples has a file types.cs that illustrates the use of GetType().

The root of the Framework Class Library is the class Object.  Object provides the member function Type GetType(), so every object inherits this function from Object.  GetType() reflects over the assembly of the calling instance, retrieves all the type metadata and fills the Type instance with that information.







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


� A copy of the Project #4 statement is attached at the end of this exam.


� Here, scripting means that the user provides a script – perhaps some XML file – that specifies a sequence of actions the agent is required to carry out on behalf of the user.
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