CSE681 - SW Modeling and Analysis
                       MidTerm Examination #1
  Summer 2009

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 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
.  Develop a partitioning of the system into packages.  Please sketch a package diagram on this page and discuss the responsibilities and interactions of each package.

Answer:
ABSA supports a source Repository, a Model Builder, and a set of tracking and analysis tools.  ABSA also provides agents to support user inter-actions with the very large set of development products generated by modern SW Development projects.

ABSA’s tasks are to support:

a. Source check-in and check-out and extractions
b. Views into repository data, using search and filtering

c. Manifest management, versioning

d. Communication and File Management

e. Source analysis using manifest graph navigation

f. Error management

g. Module building


One partitioning that allocates these activities to packages is shown on the next page.

Package responsibilities are:

· The two executives manage processing start, flow, and stop for client and Repository.

· Message manager handles creation and interpretation of messages.

· Comm handles the transmission of files and messages between clients and Repository.

· File manager is responsible for sending only those files which the receiver does not already have.

· Cache manages the disposition of files to directories.

· Client display is responsible for managing the display of a very large number of items by forming search and filter request messages and displaying the results.

· Repository scanner is responsible for searching the Repository’s manifest dependency graph to find requested components and support analysis.

· Check In/Out is responsible for maintaining the coherency and versioning of the Repository’s contents with the help of the Version Manager.

· Extraction is responsible for helping the File Manager send all the files from a component (with direct and indirect dependencies) to a requesting client.

· TestHarness accepts test drives and tested code, builds them as libraries, executes the specified tests, and saves test results in the Repository.

· Agents use messages to access repository resources and support XML scripting to allow users to declare the anticipated results.

· Model builder transforms XML templates into shell source code and documents.
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2. Show an XML string that represents the contents of a dated, titled, text note.  Write code to read the text message and display in a form’s EditBox.  You don’t need to write any form code other than the that required to read the Title, date, and text from an XML file and display in the EditBox control.

Answer:

<note>
  <title>…</title>
  <date>…</date>
  <text>”…”</text>
</note>

    private void Form1_Load(object sender, EventArgs e)

    {

      string XMLstring =

      "<note>" +

        "<title>a title</title>" +

        "<date>7/5/09</date>" +

        "<body>some text</body>" +

      "</note>";

      XDocument doc = XDocument.Parse(XMLstring);

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

      string display = "";

      foreach (var elem in elems)

      {

        display += elem.Name + ":\t" + elem.Value + "\r\n";

      }

      textBox1.Text = display;

    }

3. Write code to declare a delegate that can invoke functions of the form void fun(string s).  Draw a class diagram for your delegate including all the classes between the delegate’s object ancestor and the delegate itself.  It is not necessary to show methods or fields for those classes.

Answer:

delegate void MyDelegateType(string s);
MyDelegateType myDelegate;
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4. Discuss your concept for the agent mechanism required in Project #5.  Specifically, consider the agent structure, its uses, activities, and any critical issues expected for their implementation.

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>
    <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 critical issues include 1) creating an expressive language (see above), 2) designing in the flexibility for the agent to carry out a number of related tasks – the parser structure will help with that – and, 3) deciding how to communicate possibly large set of results to the user.

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 design should use the BlockingQueue, discussed in class, as it is thread-safe and avoids spinning when the queue is empty.  We can share the queue by making it a static member of an access class, as was done in the WCF_MessagePassingComm prototype.  We could alternately make the service use singleton activation, so that all clients talk to the same service object.

  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. What is the difference between a .Net monitor and lock?  What constraints must you obey in order to use either of them successfully?

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 critical issues associated with your concept for Project #4. 

Answer:

Critical issues for Project #4 are:

a. Information versus Data: Large number of files stored in the Repository.  For a project of 3,000,000 source lines of code, the repository has to hold thousands of files.  How do we display those to a client so as to expose information, not just masses of data.  One possible solution is to create a hierarchy of manifest types: Systems, Programs, and Modules.  When the user logs in she sees a list of all the Systems defined in the Repository, perhaps a dozen or so.  When clicking on a System she sees all the Programs defined for that system, again, perhaps a dozen or so.  Finally, when clicking on a Program, the user sees a list of all its modules, perhaps a score or more.  Note that the repository treats all of these: Systems, Programs, and Modules, in exactly the same way.  These designations are intended for human consumption.

b. Managing File Transfers: When extracting components the user asks for a module and gets all the files that make up the module and all the modules on which it depends directly and indirectly.  It is important that we do not send to the client’s files that the client already has, as that wastes network bandwidth and CPU processing power on both client and server.  What we need is a pull model of communication.  The receiver asks for the manifest of the desired component, examines all its file references and asks for any that it does not already have, by looking into its file cache.  When one of the manifest references is a manifest, the file manager recursively executes the request for module.

c. Versioning: Any change in the text of a managed file – including manifests – must result in a new version for that file.  This could result in a lot of spurious versions generated while we decide what should be in a given component.  This can be avoided by defining open and closed states for a check-in.  If a check-in is open any of its parts and references can be changed without reversioning.  However, no manifest from a closed check-in may refer to a manifest that is currently open.



8. What is reflection?  Discuss how reflection was used in one of the demonstration programs handed out in class.  Why might you consider using reflection in the design of one of your projects in this course?

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().

In Project #5, the Testbed will need to load test modules in order to run their tests.  Since the Testharness does not know the concrete types a designer has used in the test driver code, the it will need to use reflection to discover if an ITest interface is implemented, if so, then instantiate an instance of that type, and call its test method.









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