CSE681 - SW Modeling and Analysis
                       MidTerm Examination #2
Fall 2006

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 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 C# code to show how a child thread causes text it has created to be written to a textbox in a Form created by its parent thread.

Answer:

Since the message is handled by a child thread, that thread must call Form.Invoke to properly allow the Form’s UI thread to insert text into its textbox.

//----< Form’s message event handler >-------------------


public void MsgEventHandler(object sender, EventArgs e)

{

  Message msg = ((mEventArgs)e).msg;

  textBox2.Text = msg.body + "\r\n" + textBox2.Text;

  if (mh.Target != null)

    label1.Text = "Message for " + mh.Target.name;

  label2.Text = "Message received from " + msg.source;

}
//----< Form’s Message Handler >-------------------------

class MessageHandler : AWrapper

    {

Form1 form_;

System.EventHandler mEventHandler;  // delegate to give msg to form

mEventArgs eva;                     // holds msg

public MessageHandler(Form1 myForm)

{

  form_ = myForm;

  eva = new mEventArgs();

  mEventHandler += new EventHandler(form_.MsgEventHandler);

}

protected override Message dispatch(Message msg)

{

  eva.msg = msg;

  form_.Invoke(mEventHandler, new object[] { this, eva });

  return null;

}

public IMsgPass Target

{

  get { return this.target; }

}

2. Write code to show how to load a specified assembly, discover if it contains types that implement some interface, instantiate all those types, and call a method declared in the interface, on each of those types.

Answer:

string lib = “some fully qualified library name”; 
    Assembly assem = Assembly.LoadFrom(lib);
    Type[] types = assem.GetExportedTypes();

    foreach (Type t in types)

    {

      // Using the interface

      ILib lib;

      if (t.IsClass && typeof(ILib).IsAssignableFrom(t))

        lib = (ILib)Activator.CreateInstance(t);

      else

        continue;

      lib.say();

    }

3. Write the XML for a message you might send between to separate machines.  You may use the message structure defined in the ADAM-Wrapper-Prototype, handed out in class, if you wish.  Assume that you’re developing a class to represent these messages.  Furthermore, assume that each element of the XML message string is represented by a message class property.  Write code to convert the string representation of this XML message to an instance of your message class
.

Answer:

<msg>
  <source type=”MBUI”>
    <saddress ip=”localhost” port=”2048”/>
  </source>
  <destin type=”MBLIB”>
    <daddress ip=”localhost” port=”2048”/>
  <destin>
  <body>some message text here</body>
</msg>

public Message(string msg)

    {

      XmlDocument doc = new XmlDocument();

      doc.LoadXml(msg);

      XmlNodeList nodes = doc.GetElementsByTagName("*");

      foreach (XmlNode node in nodes)

      {

        XmlAttributeCollection attribs = null;

        switch (node.Name)

        {

          case "msg"   : break;

          case "source":

            attribs = node.Attributes;

            foreach (XmlAttribute attrib in attribs)

            {

              if (attrib.Name == "type")

                source = attrib.Value;

            }

            break;

          case "saddress":

            attribs = node.Attributes;

            foreach (XmlAttribute attrib in attribs)

            {

              if (attrib.Name == "ip")

                saddr = attrib.Value;

              if (attrib.Name == "port")

                sport = attrib.Value;

            }

            break;

          case "destin":

            attribs = node.Attributes;

            foreach (XmlAttribute attrib in attribs)

            {

              if (attrib.Name == "type")

                destin = attrib.Value;

            }

            break;

          case "daddress":

            attribs = node.Attributes;

            foreach (XmlAttribute attrib in attribs)

            {

              if (attrib.Name == "ip")

                daddr = attrib.Value;

              if (attrib.Name == "port")

                dport = attrib.Value;

            }

            break;

          case "body": 

            body = node.FirstChild.Value;

            break;

        }

      }

    }

4. Project #4 asks you to develop a remote execution facility
 based on message-passing.  A set of tools may be connected between two or more processes, perhaps on separate machines, using a communication facility and local and remote executives to manage start-up of tools and message routing between processes.  Please discuss the activities of the remote executive, using a sketch of an activity diagram and brief explanations for each activity.  You may assume that the remote executive will load one or more libraries for use by a client interface in another process.

Answer:
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The Executive loads config information and tool libraries, then waits for messages.  On arrival, it extracts message from its queue, and, if not a quit message, extracts the destination.  If remote, it appends the ip address of the target it found in its configuration data, and posts the message to the communication facility.  Otherwise, it concatenates the name and type and uses that string as a key for its hashtable to retrieve a reference to a local component, and posts the message to its queue.
5. What happens when an exception is thrown inside a lock?  Explain in terms of the equivalent code using a monitor.

Answer:

A lock has semantics equivalent to the Monitor code shown below.

lock(someObject) { /* exclusive use of someObject */ }

Monitor.Enter(someObject);
try
{
   /* exclusive use of someObject */
}
finally
{
   Monitor.Exit(someObject);
}

Thus, if an exception is thrown inside a lock, the lock will be released, before the exception propagates out of the current scope.

6. For the Remote Software Assistant System of Project #5
, develop a top level partitioning of the Module Builder 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:
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· Model Builder UI:
Responsible for supporting construction of Data Flow Diagrams, Package Diagrams, and Class Diagrams.  Also responsible for building messages about creation or additions to any diagram to be sent to the Model Builder Library, which is comprised of all the other packages shown in this diagram.
· Message handler:
Supports all message handling needs of the Model Builder by deriving from the AWrapper abstract class.
· Product Parser:
Parses an existing code file or document HTML page to extract its contents and inserts changes into their associated models.
· Model Constructor:
Builds XML models that represent documents or code.
· Document and Code Constructor:
Builds C# source code or HTML documents from XML models.
· XML Handler:
Provides XML handling services to Product Parser and Model Constructor.  All of the XML model files are built or modified using these services.
· XSLT Processing:
Transforms the XML model files into C# code files or HTML document pages.
XSLT processing is a single module, with no lower level partitions.  It uses the XSLT transformation language, as implemented by the FCL, and templates that describe the structure of documents and code. 

7. Explain the .net remoting singleton activation model.

Answer:

Singleton activation creates a single remote object that is shared among all concurrent remoting clients.  The life-time of singleton remote objects is determined by a specified lease period.  This lease is extended upon each subsequent call to the remote object.  Should no call occur during the current lease interval, the object is released for garbage collection.

It is the responsibility of the client assembly to construct its part of the remote channel and a proxy, used to make calls on the remote object.  It is the responsibility of the server assembly to construct its part of the communication channel.

It is the responsibility of the singleton class designer to fully synchronize all shared data, e.g., all static and member data of the singleton instance’s class.

8. Describe uses for the communication facility of Project #4.  What features might you add to this facility to support other types of uses?  

Answer:

All the direct users of the communication facility are software components, not people.  Most designs will probably limit access to the communication facility to the Executives (that is not the only viable design, but the one used to answer this question).

Uses:
· Send command messages from a client interface to a remote library for processing.
· Send processing results back to a requesting client.
· Send files from one library to another.  Files won’t go to a user interface, since user interfaces are not allowed to do any significant processing.
· Send notifications from a user interface or library to another user interface or library.
· Send error messages to a user interface or logging facility.
· Enable message-passing between machines as well as between processes on a single machine.

This design assumes that all routing is executed by the RSA executives, so the communication facility is only responsible for sending commands, replies, files, notifications, and error messages between executives.

The impacts of these issues on the design of the communication facility are:

1. Comm needs no information about the structure of a message body.  It only converts it to a string to send, and back to a message body on receipt.  It needs to develop a facility to do that or depend on the users to convert their bodies to and from strings before handing to the Executives.  

If it converts the bodies itself, then there will need to be an inheritance hierarchy of message types, each overriding body conversion methods.  That in turn, demands that communication receivers construct the correct message type based on a field in the XML message string.  This is essentially an object factory.  

It seems easier to me to let each component use an instance of a body class to effect the conversions before delivery or after receipt, in the same way that the message class converts its fields between property and string representations.

2. When sending files, the communication facility will need to know where to get the files and were to deposit them.  This can easily be effected with a message.  Another option would be to collect and deliver files as Base64 strings on the managed heap, letting applications take care of how to get into and out of that representation.  This is a good solution if we can be sure that files won’t be very large.  If our RSA design never passes around assemblies, then that is probably a good assumption.  Source code files are not very big.

There doesn’t seem to be any reason for the communication facility to distinguish between command, reply, notification, and error messages, so there is no design impact here.

9. What is an interface and why are interfaces useful when designing complex systems?

Answer:

An interface is a contract between a using software component and the implementer of the interface for a specific language to use for all calls and replies.  This abstract view is a powerful way of organizing communication between various parts of a complex software system.  Its implementation as a language mechanism supports loose coupling between users and implementers.  Thus a user binds to the contract, not to the specific class that implements the interface, nor to the details of that implementation.

In C#, interface is a keyword, and is used to declare the contract described in the preceding paragraph.  The interface declaration consists of optional qualifiers, the interface keyword, and a set of abstract methods, properties, and events that form the basis for the contract.  Here is the IMsgPass interface declared in the ADAM-Wrapper-Prototype code:



  public interface IMsgPass

  {

    void PostMessage(Message msg);      // call this to send me messages

    void Register(IMsgPass callback);   // call this to get my messages

    void Dispose();                     // shut down my child thread

    string name { get; set; }           // tool name property, e.g. MB

    string type { get; set; }           // type property, UI or Lib

    bool isDisposed { get; }            // has derived been disposed?

    }

One could imagine an event that notifies other parts of the code of a message handler of the arrival of a message in the message queue.  This could be necessary, in order to reduce latency in the Model Builder interface, for example.  This would allow certain types of messages to be routed directly to their destinations and not wait for dispatch to handle prior pending messages.  Certainly this would complicate processing and will not be recommended at this time.


10. Suppose that one software component has events which others may need to know about.  Please discuss the things required of the event notifier and notified to make this work, using techniques we have discussed in class. 

Answer:

The component that has events others need to know about will need to declare a delegate type and delegate instance, qualified with the keyword event, for each event to be published.  When an event occurs, the publisher must invoke the corresponding delegate to send notifications to each subscriber.  

In order to be notified, an instance of some class will need to register with the delegate for each event it wants to know about.  For this purpose, the publisher will need to declare its delegate types and instances as public.


11. Explore critical issues for the repository facility of Project #5.

Answer:

The Repository is essentially a smart configuration manager.  It manages versions of each item
, held in the repository, through a controlled check in/out process.  Check-outs and Check-ins are allowed only for the item’s responsible individual (the item’s developer), identified at first check-in and recorded it the item’s XML manifest.

Avoiding configuration branches and merges:
Conventional configuration managers essentially manage labeled blobs of code, and make no distinction about who is responsible for the blob.  Therefore, individuals are allowed to check out for modification, already checked out blobs (called branching), resulting in the need for later reconciliation of the changes (called merging), a messy process at best.

The repository avoids this be supporting a fine-grained configuration item structure with each item representing ONLY one module, developed and managed by one developer.  Thus branch and merge operations never occur.

Maintaining dependency structure:
Dependency is recorded in the Repository by one item referring to one or more items on which it depends.  These references are recorded in the item’s XML manifest.  It is the responsibility of each developer to accurately record the dependency structure for an item being checked in, by providing appropriate references.  If the references are incomplete, then subsequent builds will fail, so no lasting harm is done, e.g., the developer is then required to add the needed references.  If the checkin is closed, that will entail another version.

For this reason, it will be required that every item will be built upon entry into the Repository as a check-in, and the check-in will fail if the build fails.

Creating unnecessary versions:
The repository, by default, keeps all past versions, in order to roll back if a particular development path proves faulty, or to investigate defects in older fielded products.  If we create a new version every time an item is entered, there will be a lot of versions that have little lasting value.  For this reason, check-ins are supported in two modes, open or closed.  An open check-in may be modified after check-in without creating a new version number, as long as the check-in remains open.  However, no closed item may refer to an item with an open check-in.  Once a check-in has been closed, it item becomes immutable, and no changes of any kind are allowed.  A closed check-in cannot be reopened.

Browsing files on the Repository server:
Since we expect that large teams will be supported by the Repository facility, allowing browsing of the Repository contents on the repository server may become a performance bottleneck.  For this reason, browsing will be supported on each RSA Client.  The client contains most of the files of interest to a particular developer, and all of the manifests the developer has ever accessed, as well as all of the top level manifests.  Should the developer click on a reference to a file not contained on the client machine, that component will be requested of the Repository.  Clearly a file cache manager will be appropriate for the RSA Clients and Testbed.


Security:
The Repository holds much of a project’s proprietary information, and so should require authentication of all users and should encrypt passwords and identities.








� This question asks you to write one string and one C# function.


� Project #4 is attached at the back.


� Project #5 statement is attached at the back of this package.


� Each item refers to a single module’s code and documentation, and is defined by an XML manifest file.  A component is defined by a top level item and all the items it references, either directly or indirectly.
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