CSE681 - SW Modeling and Analysis
                       MidTerm Examination #1
  Fall 2011

Examination #1
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 brief text phrase describing the package (the contents of this phrase are of no consequence for this question).  Assume that you are the RI.  Now, using LINQ, write code to retrieve that information.

Answer:

<?xml version="1.0" encoding="utf-8" ?>
<package>
  <name>Pkg1.2</name>
  <RI>Fawcett</RI>
  <status>open</status>
  <desc>Demo package for Midterm Exam #1, Fall 2011</desc>
  <file>Pkg1.2.cs</file>
  <deps>Pkg2.1</deps>
  <deps>Pkg3.4</deps>
</package>

…

using System.Xml;

using System.Xml.Linq;

namespace MT1Q1

{

  class MT1Q1
  {

    void Display(IEnumerable<XElement> query)

    {

      foreach (var elem in query)

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

    }

    List<XElement> Select(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(Select(doc, "name"));

      Display(Select(doc, "desc"));
      Display(Select(doc, “status”));
      Display(Select(doc, "RI"));

      Display(Select(doc, "file"));

      Display(Select(doc, "deps"));

    }

    static void Main(string[] args)

    {

      MT1Q1 demo = new MT1Q1();

      demo.ReadMetadata("../../pkg1.2.xml");

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

    }

  }

}

2. Describe the syntax and semantics of a delegate-based implementation of the Publish and Subscribe pattern.

Answer:

The Publisher declares a public delegate type that invokes a specified method signature.  It also declares a reference to a delegate instance of that type to which Subscribers subscribe:

 
public delegate void PubEvent(string msg);
 
public PubEvent pev = null;

Subscribers need a reference to the Publisher, often passed as a constructor argument:

 
public Subscriber(Publisher pub) { _pub = pub }

The Subscriber defines an event handler function to be called when notified, e.g.:

 
void eventHandler(string msg) { // do something with the msg }

And the Subscriber needs to register with the Publisher’s delegate like this:

   
_pub.pev += new Publisher.PubEvent(this.eventHandler);

Now, when the publisher observers an event it invokes the delegate, calling all subscribed event handlers, e.g.:

 
if(pev != null)
 
    pev.invoke(“some message”);

That calls each of the subscribed event handlers.  

Note that Publish/Subscribe sets up a possibly many to many notification relationship.  There can be any number of publishers and any number of subscribers and these relationships can change dynamically at run-time.  Publishers don’t need to know anything about their Subscribers.  That’s important because Publishers are usually in library code and Subscribers are application specific and implement after the library has been deployed.

3. Write a service contract for the communication channel you are using in Project #4
 to submit a check-in.

Answer:

On check-in we need to supply the package name, file, and list of dependent packages, and open status.  For this we need a data contract and a message passing service contract that passes the data.

using System.IO;

using System.ServiceModel;

using System.Runtime.Serialization;

namespace MT1Q3

{

  [ServiceContract(Namespace="http://CSE681")]

  public interface ICommService  // both client and Repo host this service
  {

    [OperationContract(IsOneWay = true)]  // used by client
    void PostMessage(Message msg);

    [OperationContract]

    Stream downLoadFile(string filename);  // used by Repo
  }

  [DataContract]

  public class Message
  {

    [DataMember]

    int MsgType { get; set; }

    [DataMember]

    string RI { get; set; }

    [DataMember]

    EndpointAddress address { get; set; }

    [DataMember]
    string MessageBodyXML { get; set; }

  }

}

<?xml version="1.0" encoding="utf-8" ?>
<body>
  <checkin pkgName=”Pkg1.1”>
    <desc>Checkin demo for CSE681 Midterm #1</desc>
    <file>Pkg1.1.cs</file>
    <deps>Pkg2.3</deps>
    <deps>Pkg3.2</deps>
    <status>open</status>
  </checkin>
</body>

4. Write all the code to create a queue from the System.Collections namespace, create and start a thread to read string messages from the queue and write them to a console.  Also, write code for the main thread to enqueue string messages.  What changes if you use a BlockingQueue<string> instead?

Answer:

If we use a BlockingQueue<string> we don’t need any locks and don’t need to check the queue count.  Those things are done within the BlockingQueue class.  Instead we just enQ(…) and deQ().

namespace QueuedMessages

{

  class QueuedMsgDemo

  {

    private Queue threadQ;

    QueuedMsgDemo() { threadQ = new Queue(); }

    void ThreadProc()

    {

      string msg = "";

      do 

      {

        int count;

        do

        {

          lock (threadQ) { count = threadQ.Count; }

          if (count > 0)break;

          Thread.Sleep(100);

        }

        while (true);

        lock (threadQ) { 

          msg = (string)threadQ.Dequeue();

          count = threadQ.Count;

        }

        Console.Write(

          "\n    received {0}, Queue Length = {1}",msg,count

        );

      } while(msg != "end");

    }

    [STAThread]

    static void Main(string[] args)

    {

      QueuedMsgDemo demo = new QueuedMsgDemo();

      Thread child = new Thread(new ThreadStart(demo.ThreadProc));

      child.Start();

      string msg = "";

      for(int i=0; i<50; ++i)

      {

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

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

        lock(demo.threadQ) { demo.threadQ.Enqueue(msg); }

      }

      lock(demo.threadQ) { demo.threadQ.Enqueue("end"); }

      child.Join();

    }

  }

}

5. What are the purposes of implementing an inheritance hierarchy?

Answer:

There are three reasons:
· To define an interface used to decouple client and server
· Client binds to invariant interface not changeable implementation
· To provide a contract for substitution of derived components
· A client base class reference can be bound to any class that derives from the base
· To share code, types, and data
· Derived classes inherit all methods, properties, and fields of the base class.  The derived classes can access all of those that are public or protected 


6. Draw a package diagram for your design of Project #4.  Please provide some detail for the communication system as well as other important parts.

Answer:
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7. When presenting an architectural concept for some software system what do you discuss?

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.


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