CSE681 - SW Modeling and Analysis
                       MidTerm Examination #3
  Fall 2011

Examination #3
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 the semantics of ManualResetEvent.WaitOne().  How would you implement the same behavior with the Windows API.

Answer:

If the ManualResetEvent instance is unsignaled, calling its WaitOne() function will cause the calling thread to block until the event becomes signaled (because another thread reset the event).  The Event wrapped by the .Net ManualResetEvent class becomes unsignaled when its Reset() function is called.  It becomes signaled when its Set() function is called.

Using the Windows API, we call CreateEvent to create an instance of the Event kernel object and receive its handle as a return value.  We then call WaitForSingleObject(handle, INFINITE) to achieve the same semantics as the WaitOne() call, above.


2. Assume, for your implementation of the message-passing communication for Project #4
, that you’ve decided to provide the sender’s endpoint information, command type (an integer), and command text in the message.  Write a sample XML message and, using LINQ, write code to retrieve that information.

Answer:

<?xml version="1.0" encoding="utf-8" ?>
<msg>
  <endpoint url="localhost" port="8080" />
  <msgType>1</msgType>
  <text>This is a sample message</text>
</msg>

  class MT3Q2
  {

    void Display(IEnumerable<XElement> query)

    {

      foreach (var elem in query)

      {

        Console.Write("\n  {0}: {1}", elem.Name, elem.Value);

        DisplayAttributes(elem);

      }

    }

    void DisplayAttributes(XElement elem)

    {

      IEnumerable<XAttribute> atts = elem.Attributes();

      foreach (XAttribute att in atts)

        Console.Write("\n    {0}, {1}", att.Name, att.Value);

    }

    List<XElement> SelectElements(XDocument doc, string name)

    {

      var q = from x in
                doc.Elements()

                .Elements(name)

              select x;

      return q.ToList<XElement>();

    }

    void ReadMetadata(string filename)

    {

      XDocument doc = XDocument.Load(filename);

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

      Display(SelectElements(doc, "endpoint"));

      Display(SelectElements(doc, "msgType"));

      Display(SelectElements(doc, "text"));

    }

    static void Main(string[] args)

    {

      MT3Q2 demo = new MT3Q2();

      demo.ReadMetadata("../../SampleMessage.xml");

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

    }

  }

3. Suppose you have decided to implement notification with the Publish and Subscribe pattern.  Describe the class structure you will use to accomplish that, including the .Net Framework classes used for that purpose.  You do not need to consider communication between processes for this question.

Answer:

The publisher’s myDelegate derives from MulticastDelegate, which supports holding a reference to a subscriber’s event handler function and to a next myDelegate instance in its invocation chain or null if there are no more delegates in the chain.  Note that this forms a linked list of myDelegate instances each holding a reference to a single subscriber event handler. 
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4. In the C# programming language how would you define a contract for service?
  How would you implement that contract?  How would you share a type among all the implementers?  How would you share an instance of some type among all the implementers?

Answer:

You define a contract for service by declaring an interface with the contract methods.  Contracts are implemented with classes that derive from the interface directly or indirectly.  Each of the interface method declarations of the contract must have a corresponding method implementation in the implementing class.

A type can be shared among implementing classes by defining an abstract class that inherits the interface and from which all the implementers inherit.  The abstract class declares a reference to the shared type and creates an instance in its constructor.  Now, each implementer will inherit its own unique instance from the abstract class.

If we declare the shared type as static, then all the implementers share the common static instance.


5. What are the purposes of panels in a WPF application?  Name two and describe their behaviors.

Answer:

All the UIElements in a WPF application have content properties that normally can hold a reference to one other UIElement.  Panels, however, have content properties that are collections of UIElements so they can hold an arbitrary number of such elements.  So panels server as containers for visual elements.  Each panel type has its own semantics:
· Canvas Panel – provides static placement of UIElements relative to one of its corners.  It does not alter the sizes of its contained elements.  Canvas panels support line drawing.
· Grid Panel – provides a grid of rows and columns.  If you remove the Height, Width, VerticalAlignment and HorizontalAlignment properties from a contained UIElement it will fill its grid cell.
· StackPanel – provides vertical or horizontal stacking of UIElements.  It does not change the element’s size properties, but simply orders them horizontally or vertically.
· DockPanel – provides Dock.Top, Dock.Right, Dock.Bottom, and Dock.Left properties that support docking UIElement to its borders.


6. Enumerate the message types you are using or think you need to satisfy the requirements of Project #4.  Discuss the contents of each message.

Answer:

· LogIn
· User id and password (encrypted in Project #5, clear text for project #4)
· LogOut
· No contents
· Check-in
· Pkg name, RI, description, filename, list of dependencies, enum { open, closed }
· Insert (after open check-in)
· File to push or stream to send (for pull model)
· Extraction
· Pkg name, enum { component, package }
· FileRequest (used by Extraction)
· File to push or stream to send (for pull model)
· FileList
· List of names of systems and orphans or search results
· Searching
· Search parameter

· Notification
· Notice type, description


7. What is an activation lease in WCF and what is its purpose?  Which activation modes use leases?

Answer:

WCF Activation modes are policies that the service uses to manage service object, e.g., prevent getting bogged down 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.


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


� This is not a question about WCF.





_1382091307.vsd
Class name


Delegate


MulticastDelegate


Subscriber Class


reference
to function


myDelegate


Publisher Class


subscribe


Publisher Module


Subscriber Module



