CSE681 - SW Modeling and Analysis
                       MidTerm Examination #4
  Fall 2011

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. Write an XML representation of the Repository metadata file for Pkg1.2.cs if that package depends on Pkg2.1.cs.  Please include a set of keywords that describe properties of the package, e.g., thread, WCF, client, ...  Assume that you are the RI.  Now, using LINQ, write code to build the metadata file.

Answer:
<?xml version="1.0" encoding="utf-8" ?>
<package>
  <name>Pkg1.2</name>
  <RI>Fawcett</RI>
  <status>open</status>
  <keywords>Demo, Midterm, CSE681</keywords>
  <file>Pkg1.2.cs</file>
  <deps>Pkg2.1</deps>
  <deps>Pkg3.4</deps>
</package>

namespace MT4Q1

{

  class MT4Q1
  {

    public XDocument doc { get; set; }

    MT4Q1() { doc = new XDocument(); }

    void BuildMetaData(string name, string RI, string keywords)

    {

      XElement pkgElem = new XElement("package");

      XElement nameElem = new XElement("name", name);

      pkgElem.Add(nameElem);

      XElement riElem = new XElement("RI", RI);

      pkgElem.Add(riElem);
      XElement status = new XElement(“status”, “open”);
      pkgElem.Add(status);
      XElement descElem = new XElement("keywords", keywords);

      pkgElem.Add(descElem);

      XElement fileElem = new XElement("file", name + ".cs");

      pkgElem.Add(fileElem);

      doc.Add(pkgElem);

    }

    void AddMetaDependencies(string name)

    {

      XElement elem = new XElement("deps", name);

      XElement root = doc.FirstNode as XElement;

      root.Add(elem);

    }

    static void Main(string[] args)

    {

      Console.Write("\n Building Metadata with LINQ\n");

      MT4Q1 demo = new MT4Q1();

      demo.BuildMetaData("Pkg1.2", "Fawcett", “Demo, Midterm, CSE681”);

      demo.AddMetaDependencies("Pkg2.1");

      demo.AddMetaDependencies("Pkg3.4");

      Console.Write("\n{0}\n\n", demo.doc.ToString());

    }

  }

}

2. Describe the relationships between Xaml markup and C# code behind in a WPF application.

Answer:

Xaml markup controls the placement of UIElements in a WPF window.  The attributes of a markup element determine the UIElement’s properties and bindings to event handlers.  Code behind implements the event handlers that are invoked by bound events.  Code behind also initializes the applications window(s) and starts the application.


3. Under what circumstances can you reliably copy objects written using the C# programming language.

Answer:

You can reliably copy value types, reference types with all value properties and fields (clonable types), and reference types with only value types and clonable types as properties and fields.

An arbitrary reference type cannot be reliably copied as it may have reference fields which can only be assigned, e.g., the references point to the same object on the managed heap.

Note that C# Object has a MemberwiseClone() method which does not make a clone.  It makes a shallow copy, e.g., only copies a reference, not the object referred to.  Also, C# does not provide a copy constructor and you cannot overload the assignment operator, so there is no hope of providing a way of making copies, except for the cases identified in the first paragraph.


4. What is the purpose of activation models in WCF?  Describe the semantics of PerCall activation.

Answer:

WCF Activation modes are policies that the service uses to manage service object access, thread models, and lifetimes, e.g., prevent getting saturated with many old service objects that are no longer being used.  There are three main policies:
· PerCall activation gives each calling client a unique service object running on its own thread for the duration of the call.  At the end of the call the object is disposed.
· PerSession activation gives each calling client a unique service object running on its own thread.  The life-time of the object is governed by a lease period.  If the lease expires the object is disposed.  Every time a client makes another call the lease is renewed.
· Singleton activation gives each client a thread to access a shared (singleton) object.  The life-time of the object is leased, and behaves the same as for PerSession activation.  Since there can be multiple threads accessing the same object all shared state must be locked.


5. Write all the code for a child thread that suspends its parent thread.  Would you ever want to do that?  What happens if the child exits its processing function without resuming its parent?

Answer:

If a child thread needed to access an object shared with its parent only one time, then it could suspend its parent, access the object, and resume its parent without resorting to locks.   If the child thread forgot to resume its parent before exiting its processing function, and so terminating, the parent thread will deadlock.

namespace MT4Q5

{

  class MT4Q5
  {

    void ThreadProcParent()

    {

      Thread child = new Thread(ThreadProcChild);

      child.Start(Thread.CurrentThread);

      while (true)

      {

        // show parent waiting
        Console.Write("\n  parent waiting for child thread to finish");

        if (child.IsAlive)

          Thread.Sleep(100);

        else
          break;

      }

    }

    void ThreadProcChild(object parent)

    {

      Thread myParent = parent as Thread;

      const int count = 200;

      myParent.Suspend();

      for (int i = 0; i < 5; ++i)

      {

        // show child waiting
        Console.Write("\n   child waiting for {0} milliseconds", count);

        Thread.Sleep(count);

      }

      myParent.Resume();

    }

    static void Main(string[] args)

    {

      MT4Q5 demo = new MT4Q5();

      Thread parent = new Thread(demo.ThreadProcParent);

      parent.Start();

      while (true)

      {

        // show main waiting
        Console.Write("\n    main waiting for parent thread to finish");

        if (parent.IsAlive)

          Thread.Sleep(100);

        else
          break;

      }

    }

  }

}

6. What are the most important things to document about the architecture of a software system.

Answer:

There are three major topics to discuss:
· Uses and users
· User goals, how they interact with the system, and design impact of satisfying user goals
· Partitions
· What are the parts?
· How do they interact, e.g., interfaces, shared data?
· Ownership and visibility, e.g., where are the component interfaces?
· Critical Issues
· Safety, reliability, performance, complexity, conversion of data into information
· Pose solutions

Then you draw conclusions about feasibility, risk to cost and schedule.

You may have constructed prototypes to support your analysis of the system.  These you integrate into the presentation to support your conclusions.




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

Answer:

The responsibilities of the packages are:
· CommService:
Provides a void PostMessage(Message msg) service
· Proxy:
Uses the CommService to send Messages to the Server
· FileMgr:
Ensures that only required files are sent by keeping a file cache
· MessgeMgr:
Manages the creation of DataContract messages and their interpretation on the server
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� The statement for Project #4 is attached at the end of this examination.
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