CSE681 - SW Modeling and Analysis
                       MidTerm Examination #2
  Fall 2011

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 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. For Project #4
 you’ve decided to have the Repository send notifications of newly checked-in versions to clients who’ve registered for them.  Describe how you would design this facility. Consider cases where the notified clients are and are not currently connected.  Please identify the .net technologies you expect to use.

Answer:

Since we’re required to use message-passing communication, we will have both clients and the repository implement WCF-based message-passing communication.  The communication channels will use Service Contracts that support void PostMessage(CommMessage msg) where CommMessage is a Data Contract, e.g., a class, decorated with [DataContract] with only public properties which are each decorated with [DataMember].

To register for a notification we might use a message like:

[DataContract]
public class Message
{
    [DataMember]
    public string NotifyRI { get; set; }  // We might choose to have every message enode its
                                                      // sender’s RI string.  Then this member is not needed.
    [DataMember]
    public string SourceRI { get; set; }
}

Now, the Repository can hold a Dictionary that maps a subscriber with all its publishers, e.g., Dictionary< string, List<string> > where the key is the updater’s RI string and the list holds RI strings of subscribers.  Since each incoming check-in message encodes its RI string, then the Repository  simply looks up that RI in the Dictionary and sends back the name of the updated package.  One other piece is needed.  The Repository needs to keep a table of the most recently used EndPoint for each RI.  We can have the Client send a connection message when it starts up, causing the Repository to enter the RI’s endpoint in its table.  When the client shuts down or sends a disconnect message, the Repository removes the RI from its endpoint table.

If the Repository cannot connect to RI’s endpoint, then it can store message for delivery the next time the client connects.  We could use Dictionary<RI,  BlockingQueue<CommNotice>>.  When the client connects the first thing the client does is to collect all its notices, perhaps by sending the Repository a connection notice. 

For this facility we are using WCF to send messages, WPF to display notices, collection classes to hold registration information and unsent messges. 


2. When you build a WCF communication channel what parts do you have to implement for server and client?  Name and briefly discuss each part.

Answer:

The Server needs:
· Service Contract – an interface naming each of the service methods supported.
· May use a Data Contract or Message Contract.
· Service Implementation – a class that implements the service contract.
· Service Host – an instance of the System.ServiceModel.ServiceHost class
· This is implemented by defining the address, binding, and contract and service in calls to the ServiceHost constructor and AddServiceEndpoint functions
· This may be done programmatically or by using a config file.
· An application (console or GUI), Windows Service, or an IIS virtual directory.

The Client needs:

· A proxy built programmatically with:
· SrvcUtil by reading a mex endpoint or WSDL file, or
· The ClientBase class, or 
· The ChannelFactory class.
· The proxy can also be built declaratively with a config file, possibly generated by SrvcUtil.exe using a service Mex EndPoint or its WSDL file. 
· An application (console or GUI).


3. What is an interface and why would you consider using one?  

Answer:

An interface is a .Net defined type that that serves as a contract for service.  It has a declaration with only method, property, and delegate signatures, but no implementation.  It’s purposes are:
· To isolate code using the interface from the interface implementation details.
· To support the substitution of objects whose classes implement the interface without the client being affected or needing to know the concrete type of object.  That is simply polymorphism in action.

So, you use an interface to loosely couple a client from a component so that the client’s build depends only on the interface, not on implementation details.


4. Draw an activity diagram for your design of the Project #4 check-in facility.  Please discuss each activity briefly.

Answer:

The activities are:
· Lookup Pkg – see if the Checkin Msg package name matches one already in the Repository.  If so check to see if Logged in user name matches the existing package RI.
· If it does match, then increment version number and make a new metadata file for the new package version.  If it does not match, fail the checkin and return an error notification.
· If this is a new package create a metadata file for the package with version number 1.  The metadata file will contain the package name, a description, the RI name, the source file name, and possibly a list of dependencies on packages in the Repository.
· After making a metadata file, upload the source file and return a success notification.
· Check open status of dependencies.  If requested close and any dependencies are open set status to pending, else closed.
· If status is open RI can submit subsequent updates (not check-ins) without changing version number until status is closed.  That works only if all dependencies are closed or pending.
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5. What is the purpose of an Operational Concept Document and why would you write one?

Answer:

An Operational Concept Document (OCD) discloses the concept for a software development project. 

It contains a description of the user community and provides descriptions of how each user interacts with the system.  

It describes the most important partitions of the system and describes how they interact.  That deals with sharing of data, ownership, and any structural patterns we will use while implementing the system. 

The OCD discusses critical issues that concern safety, reliability, security, performance, complexity, and means to turn data into information for the users.  In most cases solutions are proposed.

An OCD is obligated to provide an Executive Summary that summarizes the findings of the concept development and assesses the feasibility of building the system within its cost and schedule budgets.

Often an OCD will provide descriptions of several software prototypes built to support the architect’s analyses and to make convincing arguments for its conclusions.

You write an Operational Concept Document to analyze the feasibility of the project and to convey the essential features and risks to the development team.  


6. What is the purpose of Xaml markup in a WPF application?

Answer:

Xaml describes the placement and connectivity of the graphical elements provided in the WPF application’s window(s).  It is a specialization of XML where each tag name is the name of a .Net class and the attributes of an element describe its properties, like size and color, and its bindings to event  handlers, if any.
                                                                                                                                                                              


7. You have been asked to write a tool that searches a directory tree to find all files matching a filename pattern and contain a specific text string.  Please write all the code that searches the tree, opens files, and searches for the specified string.

Answer:

namespace MT2Q7

{

  class MT2Q7
  {

    public List<string> Selectedfiles { get; set; }

    MT2Q7() { Selectedfiles = new List<string>(); }

    void Search(string path, string pattern, string text)

    {

      string[] files = Directory.GetFiles(path, pattern);

      foreach (string file in files)

      {

        StreamReader sr = new StreamReader(file);

        while (true)

        {

          string line = sr.ReadLine();

          if (line != null)

          {

            if (line.Contains(text))

            {

              Selectedfiles.Add(file);

              break;

            }

          }

          else
            break;

        }
        sr.Close();
      }

      string[] dirs = Directory.GetDirectories(path);

      foreach(string dir in dirs)

        Search(dir, pattern, text);

    }

    static void Main(string[] args)

    {

      string text = "class";

      Console.Write("\n  Files with text \"{0}\"", text);

      MT2Q7 demo = new MT2Q7();

      demo.Search("..\\..\\..", "*.cs", text);

      foreach (string file in demo.Selectedfiles)

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

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

    }

  }

}

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