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1. You are designing a forms-based application.  Suppose that some user action on the main form requires: (1) a second form to appear while the user enters some data, (2) data transfer back to the main form, and (3) the second form disappear.  

Write code to create the second form, EditForm, and make it appear.  You are not required to implement the EditForm class, but just show how you create an instance and show it.

How will you design the forms so that the second form can send data, input by the user, back to the main form?

Anwer:

There are two ways to create and display the second form:

 
EditForm ef = new EditForm(this);
 
ef.Update();
 
ef.Show();

or:

 
EditForm ef = new EditForm();
 
if(ef.ShowDialog(this)==DialogResult.OK)
           // do something with result

You can find sample code in www.ecs.syr.edu/faculty/fawcett/handouts/cse681/MidTerm/code/Q1.

Forms can communicate with each other through member functions or properties provided for that purpose.  In order for that to work, each form needs a reference to the other to call non-static member functions or the second form needs to provide a member function or property for the main form to get the result.  

The main form will have a reference to the secondary form because it created the secondary form.  For the secondary form to call on the main form requires the main form to pass a reference to itself in one of the secondary function calls, e.g., the constructor call perhaps.

Note that both forms usually run on the same thread, so there is no need to do FormInvoke calls. 


2. Two threads will be modifying the state
 of a shared object in a program you are designing.  How can you insure that access is serialized?   Write a code fragment demonstrating one way to serialize access to a shared object of Widget class you designed.

How can two threads each get access to an instance of a single object?  Describe as many ways of doing this as you can think of.  

Answer:

You can serialize access to a shared object using C# lock statement or .Net Monitor,  Mutex, ReadWriterLock, AutoResetEvent, or Interlocked classes.

For Win32 threads you can use CriticalSection, Mutex, Event, or InterlockedIncrement.

In C# you can serialize access to a Widget object like this:

 
Widget wid = new Widget();
 
     // some initialization here
 
lock(wid) {  // access wid here }

You can find sample code in www.ecs.syr.edu/faculty/fawcett/handouts/cse681/Midterm/code/Q6.

Threads can get access to shared objects in the following ways:

· In .Net you can make the threads processing function a member function of the same class that provides the main function, where the primary thread starts.  Then simply make the shared object a private or protected member of that class, giving both threads access to the object.  See Q6 for an example.
· For both .Net and Win32 you can make the shared object a static member of some class that each thread instantiates, thereby getting access to the same object.  You can make the object protected or private and provide an accessor function that returns a reference to the object or that manipulates the object as needed by the program.

· Win32 threads can be passed a pointer to the shared object in the void* pointer passed in the thread processing functions provided to _beginthread and _beginthreadex.






3. What is a delegate and how does it relate to the use of events in a program of your design?  Can you think of other uses for delegates?  Please write a code fragment that shows how you would use a delegate when starting a thread. 

Answer:
Delegates are instances of classes derived from MulticastDelegate.  The derived class is created by the compiler from a type declaration of the form:

 
public delegate void invoker(object obj, EventArgs e);   // arguments here are typical

An instance of this derived class is created in one of two ways:

Either:  
public invoker inv = null;

// in publisher, x, an instance of X
 

x.inv += new x.invoker(handler);
// in subscriber which defines handler

Or:

public event invoker ev;

// in publisher, x
 

x.ev += new x.invoker(handler);
// in subscriber which defines handler

Here, handler must have the signature:  void handler(object obj, EventArgs e);

How are delegates used?

    Delegates are used to call event handlers registered with them, as shown above, whenever a 
    particular event occurs in the instance of the class X.

    Delegates can be used to bind function calls at run time, based on the context of the running
    program.

    Delegates can be used to call methods asynchronously, using BeginInvoke(…) and
    EndInvoke(…).

    A special delegate, ThreadStart, is used to pass a processing function to a newly created
    thread.

 Here is how a ThreadStart delegate passes a thread processing function to a newly created thread:

Suppose that threadProc is the class defining a function, proc() that the thread will execute.  You then create an instance of threadProc,  Create an instance of a ThreadStart delegate and pass it to the thread this way:

 
threadProc tp = new threadProc(args);
 
Thread t = new Thread(new ThreadStart(tp.proc));
 
t.start();

 
4. Discuss how you would design a file server using .Net remoting.  What role does remote object activation play in this design?  What are your options with respect to activation and what are their properties.  Explain any design issues relating to handling multiple concurrent clients.  

Answer:
A file server has to open a file on the server, read it, and send it, possibly in blocks, to a requesting client.  How you do that depends on the activation method.

For Singleton and ClientActivated channels the remoting object is created with the first call and continues to exist until its leased lifetime expires.  Each new call extends the lease.  Therefore, the remote object can provide a function to identify the file to be transferred and another function to retrieve the file or called repeatedly to retrieve blocks until the entire file is transferred, leaving to the client all the details about what to do with the blocks.

For SingleCall activation the remoting object only exists for the duration of a single call, so the entire file must be transferred during that call.  To send the file in blocks, a client could create a pass-by-reference (PBR) object that opens a named file, accepts blocks and appends them to the opened file, and finally closes the file.  This way the client calls the server requesting a file and passing, with that call, a reference to the file handling PBR object.  Then, while executing that function the server opens its file, requests the client PBR object to open a file on the client, reads blocks and makes repeated callbacks on the PBR object with each block, finally requesting the PBR object to close its file, then closing the file on the server.

Sending blocks of limited size helps to provide a limited “fairness” policy among multiple concurrent clients.  Since all clients will be getting a sequence of blocks, clients wanting a small file will not have to wait a long time for long transfers to other clients.

Using SingleCall and ClientActivated remoting, there are no concurrent client issues as long as two clients don’t ask for the same resource, since each client gets its own thread and there is no need for communication between these threads.  For Singleton activated objects all clients get a reference to the same remoting object, so all static data and member data of the remoting class must be synchronized.  As usual, there is no need to synchronize access to local data as each thread gets its own stack.
5. Draw a class diagram that shows your proposed implementation for Project #4.  Show all your classes, their relationships and the classes from which they derive. 
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Not shown are the Remoting, XML handling, and Form controls classes, e.g., ListView, TextBox, and Buttons, which are used by, but not part of, our implementation.   A reference to the FileWriteBack class is passed to the server for saving the requested database XML file on the client.  All requirements modifications will be sent to the server as XML-encoded strings.



6. Suppose that you are designing a program with a main thread and a child thread.  Your intent is to have the main thread deposit some value into an integer named input and, when that happens, the child thread does some calculation and returns a result in another integer named result.  This may happen several times during an execution of the program.

Write code showing how you would make the child thread block until the input was ready, and after computing its result, block until another input is ready, repeating this process until the program has completed.


Answer:

Child thread processing:   Note – ev is an AutoResetEvent member of implementing class.


    void ThreadProc()

    {

      while(true)

      {

        ev.Reset();

        ev.WaitOne();

        lock(this)

        {

          result = input * input;

          Console.WriteLine("  setting result = {0}",result);

        }

        if(input == 0)

          break;

      }
    }

    Main thread processing:  Note – me is an instance of the implementing class created in Main.

    for(int i=10; i>=0; --i)

    {

      lock(me)

      {

        me.setInput(i);

        me.ev.Set();

      }

      Console.WriteLine("  input set = {0}",i);

      // simulate main thread activities

    }

    t.Join();

    See www.ecs.syr.edu/faculty/fawcett/handouts/cse681/midterm/code/Q6 for
    complete code.

7. You are designing a .Net remoting application.  When a client makes a request, the server must send back several results, not necessarily at the same time.  What features of .Net remoting would you use to support that?  Please be as specific as possible.

Answer:
Servers are passive.  They don’t initiate communication unless they are designed to also be clients.  Let’s assume that is not the case, and consider the alternatives.

Since the results are not at the same time, that rules out returning them as return values.  That leaves only having the client pass the server an object by reference (PBRO), and allowing the server to call back on that object as needed.

If we assume that the server determines when to pass back each part of the result, that leaves only SingleCall Activation, e.g., the client only makes a single call and the server responds as needed, using the PBRO, before leaving the body of the function called.  This follows since a client would not know when to call a client activated remote object for a partial result.
8. Write a well-formed XML document that represents a module in the Testbed of Project #5
.

Answer:

<? xml version=”1.0” ?>
<module name=”myModule”>
   <srCode>myModule.cs</srCode>
   <tsDrvr>test1.cs</tsDrvr>
   <spcDoc>myModuleSpec.doc</spcDoc>
   <desDoc>myModuleDsgn.doc</desDoc>
   <module>lowerLevelModule</module>
</module>


9. Support or refute the claim that the .Net object model supports loose coupling between modules.  

Suppose a client module, written in C# uses the services of a library, also written in C#.  If you change the implementation of the library without changing any of the library’s method signatures will you need to recompile the client?  Why or why not?

Answer:
The .Net object model does support loose coupling between modules.  This happens for two reasons:

· Each client module holds only references to instances of types defined by server modules on which it depends.   These references are a fixed size, independent of the structure of the server instance, so changes to the server type’s implementation do not affect the layout of client’s compiled code.

· When the client creates an instance of a type defined in the server module the operator new simply uses type metadata from the server to create the instance.   So if the implementation changes, the new metadata is consulted and the new object is created appropriately.


If the server module changes its implementation, but not its interface, the client does not have to be recompiled, and if the server is implemented as a dll it does not have to be relinked.  We simply copy the new dll into the directory where the client found the old version.



10. In Project #5 you are asked to develop an architecture for a Software Development Testbed.


· What are the most important things you must consider while developing the architecture?


· Sketch a diagram that provides a partitioning of the Testbed into modules.  As the software architect, what should you discuss in your Operational Concept Document?  What role does the partitioning play in this discussion?

· Draw an activity diagram that represents the extraction of a module from the Testbed.

Answer:

The most important things are:

Conclusions:  Is the project feasible for given budget and schedule?

Critical issues:

· Performance – what is the input load – how big and how fast?  Can the system handle it with some margin of safety?
· Safety – are there factors that affect the safety of people or resources?

· Robustness – can the system gracefully handle unexpected loads, can it survive attacks, does it handle invalid inputs gracefully, e.g., missing files, corrupt files, etc.? 

Must discuss goals, uses, tasks, partitions, interactions, events, and views, usability, and interfaces,  Partitioning is the basis for almost all of the discussion.  A careful partitioning lets the architect be specific about each of the issues and architectural details, cited above.
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PRIVATE 

� Does it affect your answer if the threads (1) modify state using member functions or (2) modify state by accessing public data?


� The Project Statement is provided on the following pages.
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