CSE681 - SW Modeling and Analysis
                       MidTerm Examination A
Summer 2006

Examination A
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 9:00 PM. 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 code, that defines a thread processing function in which the thread extracts a string message from a queue and sends over a socket.  Create the object that defines this function and pass it to a thread you create to process it.  How does the thread access the socket?

    //----< Post Message to Sending Queue >----------------------

    void PostMessage(string msg)

    {

      sendQ.enQ(msg);    // BlockingQueue is thread safe

    }

    //----< send messages to connected listener >----------------

    void SendProc()

    {

      while(IsSending)

      {

        sendMsg = sendQ.deQ();    // BlockingQueue is thread safe

        if(outStream.CanWrite)

        {

          byte[] sendBytes = enc.GetBytes(sendMsg);

          outStream.Write(sendBytes,0,sendBytes.Length);

        }

      }

    }

    //----< start sending messages >-----------------------------

    public void StartSending()

    {

      IsSending = true;

      Thread sendThread = new Thread(new ThreadStart(this.SendProc));

      sendThread.Start();

    }

    //----< connect to a listener >------------------------------

    public bool connect(string ip, int port)

    {

      try

      {

        client = new TcpClient();

        client.Connect(ip,port);

        outStream = client.GetStream();

        enc = new ASCIIEncoding();

      }

      catch(Exception)

      {

        return false;

      }

      return true;

    }

2. Draw a class diagram that represents your design of the communication system for Project #4.
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3. What is an Application Domain, and what are the steps to create a child domain with an instance of a type defined in an assembly on some path you know.  How do you access that instance?  You may provide code to help you answer this question, but are not required to do so.

Answer:

An Application Domain is an execution environment for managed code.  Each process created to run managed code loads the .Net CLR and creates a default application domain for the process.  To create a child domain with an instance of some type, defined in an accessible assembly, you do the following:

   AppDomain main = AppDomain.CurrentDomain;

       Console.Write("\n  Starting in AppDomain {0}\n",main.FriendlyName);

       // Create application domain setup information for new AppDomain

       AppDomainSetup domaininfo = new AppDomainSetup();

       domaininfo.ApplicationBase 

            = "file:///" + System.Environment.CurrentDirectory;

       //Create evidence for the new AppDomain from evidence of current

       Evidence adevidence = AppDomain.CurrentDomain.Evidence;

       // Create Child AppDomain

       AppDomain ad 

             = AppDomain.CreateDomain("ChildDomain", adevidence, domaininfo);

       /////////////////////////////////////////////////////////////////////

       //  Way to create ChildDomain using default evidence and domaininfo

       //    AppDomain ad = AppDomain.CreateDomain("ChildDomain", null);

       ad.Load("DemoClassLibrary");

       ObjectHandle oh 

              = ad.CreateInstance("DemoClassLibrary","AppDomainDemo.hello");

       object ob = oh.Unwrap();    // unwrap creates proxy to ChildDomain

       // using object in ChildDomain through IHello interface

       AppDomainDemo.IHello h = (AppDomainDemo.IHello)ob;

       h.say();

4. Suppose that you are developing a class that, in some of its processing, generates events that instances of other classes may wish to know about.  How will you notify these other instances of the events while avoiding the use of code that is specific to the needs of the other interested class instances?  Please identify all the things that you and the designers of the other classes must do to make this work.

Answer:

I would:
· Declare a public delegate type, defining the event handler signature needed for this application
· Declare instances of the delegate type for each event that I wanted to publish, qualified with the keyword, event
· In my code where the event occurred, I would invoke the delegate, first checking to see if it is null, in case no subscriptions were made.

The subscribing class must:

· Subscribe to the publishers delegate.  The subscribers are usually passed a reference to the publisher when they are created, allowing them to perform this operation.

5. Suppose that you are designing a socket-based communication system.  When a message arrives at a receiver, you want any part of the receiver that needs a specific type of message, to get a reference to the message, even if that part is not in the scope of the receiver’s communication code.  How will you accomplish this?

Answer:

Define a class that extracts messages from the receiving socket.  Endow it with public static delegates, one for each type of message, with event handler signatures that accept a message.  Then any member of any class in that AppDomain can access the delegate and subscribe to receive messages of a specific type, simply by declaring an instance of the extracting class and subscribing to the appropriate delegate.

For the Remote Collaboration System of Project #5, develop a top level partitioning and describe the responsibilities of each part.  Pick any one of the parts you have identified and describe its major components and their responsibilities.  The Project #5 statement is attached at the end of this package.

Answer:

The RCS is composed, at the top level, of a Collaboration Server, a Repository Server, a Testbed Server, and a finite number of RCS clients.  Their responsibilities are:

Collaboration Server:
Support the sharing of task statements, work packages, schedules, budgets, job descriptions, collaboration documents, and interactive media, such as whiteboards, video conferencing, distributed diagram editors and distributed integrated development environments.

Repository Server:
Mange the code resources for development organizations.  This includes dependency-based configuration management, managing ownership of specific resources, managing metadata for each configured item, support for distributed file management with clients, and support for browsing on clients.

Testbed Server:
Support the definition of test configurations, building and execution of test configurations, each on its own thread, reporting and archiving test results, and associating each test with test and tested code, by version.  Also supports distributed file management with the Repository Server.

Client:
Supports building local test configurations, distributed file management with the Repository, creation of configured items with appropriate manifest structures, shares check-in and check-out responsibilities with the Repository.

The major components of the Client are:
a. COMM: 

communication service
b. CacheMgr: 

file cache management
c. SourceBrowser: 
browsing local metadata and files (will extract files as needed from repository)
d. Builder: 

build definition and execution
e. Tester: 

test definition and both local and remote execution
f. TestBrowser:

browsing test data

6. Write code for a class that creates a static HashTable member that will accept an IP address as a key and Queue reference as a value.  Please also provide code for member functions that:
· Accept a message and IP address and insert the message into the Queue with the given IP address key.
· Given an IP address, returns the next message in the Queue with that key if there is a message.  You need to think about special cases here.
Why make the HashTable static?

Answer:

Since the hashtable is static, any part of the system can access saved messages by declaring an instance of this class and using its member function, since the hashtable will be shared among all instances.

  class Messages

  {

    static Hashtable ht;  // static to provide access to any creator

    static Messages()

    {

      ht = new Hashtable();

    }

    Static void save(string ip, string msg)

    {

      if (ht.ContainsKey(ip))

      {

        BlockingQueue<string> Q = (BlockingQueue<string>)ht[ip];

        Q.enQ(msg);

      }

      else

      {

        BlockingQueue<string> Q = new BlockingQueue<string>();

        Q.enQ(msg);

        ht[ip] = Q;

      }

    }

    string retrieve(string ip)

    {

      if (ht.ContainsKey(ip))

        return ((BlockingQueue<string>)ht[ip]).deQ();

      else

      {

        return "ip address unknown";

      }

    }

    void Main(string[] args)

    {

      Messages m = new Messages();

      m.save("192.168.1.100", "<msg>first message</msg>");

      m.save("192.168.1.101", "<msg>second message</msg>");

      Console.Write(
        "\n  retrieved message: {0}", m.retrieve("192.168.1.100"));

      Console.Write(
        "\n  retrieved message: {0}", m.retrieve("192.168.1.101"));

      Console.Write(
        "\n  retrieved message: {0}", m.retrieve("192.168.1.102"));

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

    }
  }

8. Write an XML representation for a message that contains the sender’s ip address, a message type indicator, and a message body.  Write code to build a message with this structure.

Answer:

    <?xml version=”1.0”?>
    <msg ip=”192.168.0.100” type=”3”>Message of type 3</msg>

  class MessageMaker

  {

    static string Make(string ip, int type, string body)

    {

      TextWriter tw = new StringWriter();

      XmlTextWriter xtw = new XmlTextWriter(tw);

      xtw.WriteStartDocument();

      xtw.WriteStartElement("msg");

      xtw.WriteAttributeString("ip", ip);

      xtw.WriteAttributeString("type", type.ToString());

      xtw.WriteString(body);

      xtw.WriteEndElement();

      xtw.WriteEndDocument();

      xtw.Close();

      return tw.ToString();

    }

    static void Main(string[] args)

    {

      string str 

         = MessageMaker.Make("192.168.0.100", 3, "Message of type 3");

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

    }

  }

9. Suppose that a server contains a set of XML manifests.  Each manifests represents a module, that it has a reference to the module’s source code, documentation, and to any XML manifests for modules it depends upon.  Suppose, further, that this set of XML manifests represents one or more systems, that are composed of programs, that are composed of modules, where composition is a dependency relationship.

Describe the activities of a client that wants copies of a specific module and its dependencies, and the activities of the server that provides those copies.  You may use an activity diagram to show illustrate these activities, but you are not required to do so.

Answer:

Client requests module by name.

Server sends back module’s manifest.

Client scans manifest and, if not already in client’s cache, requests each linked file.

Server creates file message(s) and sends.

Client extracts requested file from message(s) and stores. 

For each reference to a manifest (depended upon module), the client recursively calls this procedure.

10. Suppose that you are a software architect, assigned to a specific project.  What are your responsibilities to that project, what are your job activities, and how do you document your work?  Please be fairly specific about the last part of the question.

Answer:
The architect is charged with assessing the feasibility of each requested system feature, and feasibility of the whole project.  To discharge this obligation, the architect examines user needs, partitions the system into manageable components, defines the responsibilities of each, catalogs critical issues associated with each component and analyzes their impact on system design.  

The architect identifies all the important threads of execution, e.g., startup, shutdown, file requests, request/execution/reporting of test configurations, etc.  He or she catalogs message types used in each major processing thread and identifies source, destination, and changes in system state for each.

When critical threads are identified, the architect constructs load models, develops prototypes to assess message service times, and defines processing time budgets for each component on each critical thread.

Finally, all these results are documented in an Operational Concept Document (OCD).  This document provides an executive summary listing the conclusions of this analysis.  The body of the document begins with the user needs analysis, continues with a description of the system’s partitioning and responsibilities, then examines critical issues and possible resolutions.  Finally, all analyses are documented in appendices. 

11. Why are queues useful components of a distributed system?

Answer:

Queues support the asynchronous delivery of messages from one part of a system to another.  This allows sender and receiver to each operate at their own rates, provided that the average receiver service rate is greater than the average sender message rate.

Queues decouple sender and receiver in time, and avoid the receiver from blocking the sender.  The queues enqueue and dequeue functions provide a sort of universal interface that allows sender and receiver to be loosely coupled.  That is, they do not have to have any knowledge of specific types or interfaces, other than that of the message passing communicator.
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