CSE681 - SW Modeling and Analysis
                       MidTerm Examination B
Summer 2006

Examination B
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 an XML representation for a manifest, used to describe modules, programs, and systems, in the Repository of Project #5.  Write code to build a message with this structure.  The Project #5 statement is attached at the end of this package.

/////////////////////////////////////////////////////////////////////
// MTSu06 B1.cs - XML Manifest maker                               //

//                                                                 //

// Jim Fawcett, CSE681 - Software Modeling & Analysis, Summer 2006 //

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

using System;

using System.Collections.Generic;

using System.Text;

using System.Xml;

using System.IO;

namespace MTSu06

{

  class ManifestMaker

  {

    TextWriter tw;

    XmlTextWriter xtw;

    ManifestMaker()

    {

      tw = new StringWriter();

      xtw = new XmlTextWriter(tw);

    }

    public string Make(string name, string description)

    {

      xtw.WriteStartDocument();

      xtw.WriteStartElement("manifest");

      xtw.WriteAttributeString("name", name);

      xtw.WriteElementString("description", description);

      xtw.WriteEndElement();

      xtw.WriteEndDocument();

      xtw.Close();

      return tw.ToString();

    }

    public string AddReference(string refName)

    {

      XmlDocument doc = new XmlDocument();

      doc.LoadXml(tw.ToString());

      XmlNodeList nl = doc.GetElementsByTagName("manifest");

      XmlElement refer = doc.CreateElement("reference");

      refer.InnerText = refName;

      nl[0].AppendChild(refer);

      tw = new StringWriter(new StringBuilder(doc.OuterXml));

      return tw.ToString();

    }

    static void Main(string[] args)

    {

      ManifestMaker maker = new ManifestMaker();

      string str = maker.Make("FirstModule", "First Test Module");

      str = maker.AddReference("First.cs");

      str = maker.AddReference("SecondModule");

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

    }

  }

   }

<?xml version=”1.0”?>
<manifest name=”FirstModule”>
  <description>First Test Module</description>
  <reference>First.cs</reference>
  <reference>SecondModule</reference>
</manifest>

2. What is a delegate?  How are the use of delegates related to building reusable components?


Answer:

A delegate is a public type that is derived from System.MulticastDelegate.  Its instances accept references to methods, with specified signature, of one or more instances of other types, and invoke them at some later time.  The instances of these other types subscribe to the “notifications” by passing to the delegate references to event handler methods they define.  The delegate is owned by a notification publisher.  When certain internal events occur during the publisher’s execution, it invokes its delegate to notify subscribers.

Delegates are often declared in reusable components to avoid coupling to application specific classes.  The reusable component defines one or more delegates that will be invoked as its processing unfolds.  Any application specific processing is supplied by the application as subscriptions to the delegate.  Thus, none of that specific code appears within the reusable publishing class.
3. 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.
Explain how this class might be useful in a store and forward messaging system?

Answer:

In a store and forward messaging system, the sender needs a way of saving messages, keyed to a specific destination, that cannot be sent, at the time they are created.  This class serves that function.

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");

     }
   }


Suppose that you are a software architect, assigned to a specific project.  The Project Manager has provided you with a product description, developed by marketing, for a product to be developed on this project.  She has asked you to develop a preliminary architecture for the product and present that to the Vice President of Product Development in one month.  What will you do in that month, and how will you develop your presentation to the VP?

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. 

Your presentation to the VP will summarize the OCD, presenting its various parts, but emphasizing its results and conclusions.

4. Write code, that defines a thread processing function in which the thread extracts a string message from a socket and enqueues it.  You may assume that someone has already written a function:


 
Message FrameMessage(Socket);

Create the object that defines the thread processing function and pass it to a thread you create to process it.  How does the thread access the socket and queue?

Answer:
The constructor of the class defining recvProc passes socket via constructor argument (used by listener).  This class will need to provide an accessor function to allow the parent thread to access the queue.

   void recvProc()

    {

      if(receiveSocket == null)

        throw new Exception("ClientHandler has null Socket");


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

      // Message Framing:

      //   Won’t return until a message is collected

      while(true)
      {

 
 string msg = FrameMessage(receiveSocket);
        Q.enQ(msg);

        if(msg == “quit”)

          break;
      }

    }
    public string GetMessage()

    {

      return recvQ.deQ();    // BlockingQueue is thread safe

    }

    public virtual void HandleClientProc()

    {

      Thread recvThread = new Thread(new ThreadStart(this.recvProc));

      recvThread.Start();

      string msg = "";

      try

      {

        while(msg != "<msg>quit</msg>")

        {

          msg = this.GetMessage();

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

        }

        Console.Write("\n  client Processing Complete");

      }

      catch(Exception)

      {

        Console.Write("\n\n  server shut down unexpectedly\n\n");

        return;

      }

    }

  }
5. 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, in turn, composed of modules, where composition is a dependency relationship.

Describe the activities the server needs to conduct to run a tool to analyze any module and all the modules on which it depends.  Your answer need not be concerned with the details of that analysis.  You may use an activity diagram to help illustrate your answer, but are not required to do so.

Answer:

Server loads module’s manifest.

Server scans manifest and reads each linked file, conducting the required analysis.

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

6. Describe the relationship between a Windows Process, an Application Domain, and an Assembly.  What role do they play in the execution of a managed application?

Answer:

When windows starts a process for a native code image, no application domain is created and no assembly is loaded.  However, when windows starts a process to execute managed code, the process creates an application domain, which is an execution environment for the managed assembly.  When the domain is created, the managed assembly will be loaded in domain and is started at its defined entry point.

The purpose of the application domain is to provide resources needed for managed code, e.g., garbage collection, introspection, and the services of the framework class library.  It also provides a means to isolate execution of two or more assemblies loaded into the same process.  The primary application domain creates one or more child domains, into which are loaded the isolated assemblies.  Should one of the assemblies fail, it will not affect the other assemblies, running in the other domains.  Also, each domain can be separately configured with security and execution properties appropriate for its operation.

Assemblies are containers for managed code, in the form of MSIL – the Microsoft Intermediate Lanaguage.  When execution begins, the domain invokes a Just-In-Time compiler to convert the IL into native code.  This native code is stored in a cache and then executed.  Should the assembly be restarted, it will execute from the cached code, without being recompiled.
7. 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:

The receiving part of the communication system defines one delegate for each message type that invokes functions that accept the message.  Each part of the receiver that wants access to messages of a specific type simply subscribes to the delegate for that message type. 

Since subscribers may not be defined in the scope of the messaging system, the delegates must be static members of the communication receiver.  Thus a subscriber declares an instance of this class to access a delegate for subscription.
8. Draw a Module or Package diagram that represents your physical design of the communication system for Project #4.
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9. Discuss the reasons why you might choose to use queues when building the software for some complex 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.



10. For the Remote Collaboration System of Project #5, develop a list of tasks for the system and describe how they relate to user activities.  Pick any one of the tasks you’ve identified and develop candidate modules that will be responsible for carrying out this task.  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.  The primary tasks of this system are to:

· Define:

Teams, job descriptions, tasks, and schedules defined on certain privileged clients and stored on the collaboration server.  Supports distributing work across a project organization.
Work packages are created on clients and stored in the collaboration server.  Note that all references to product parts, within each work package, will point to the repository or testbed server contents.

Modules created on clients and stored in the repository server.  Supports the development of an evolving software product.

Test configurations created on clients and stored in the testbed server.  Supports the verification of software on a continuing basis.

· Schedule:

Collaboration events, e.g., meetings, reviews, work sessions.  Supports the orderly management of the software development process.

Builds and test executions.  Supports the orderly, continuous verification of software operation.

· Create versioned associations:
All of the following allow users to find relevant parts in very large, complex systems.

Schedules with teams, work packages, review results, test results.

Systems with programs with modules, defined on clients and stored in the repository server.

Test configurations with test drivers and tested software.

Candidate modules for the (Define) modules created on client and stored in repository:

· CheckInOut: 
manages creation of manifest, versioning, roles
· FileCache:

part of distributed file mgmt, avoids sending files already on client
· ManifestScanner:
finds dependency relationships
· Communication:
provides message and file transfer between client and repository
· SourceBrowser:
supports client information gathering








_1215225288.vsd
User Interface


Demonstration Tester


Communication Interface


MessageStore


MessageManager


MessageConverter


XMLProcessor


Communication Implementation


BlockingQueue


Framework Thread and Socket Resources



