CSE681 - SW Modeling and Analysis
                   MidTerm Makeup Examination                
Summer 2003


Midterm Makeup
This is a take-home examination, due on the last day of classes.  If you complete all these questions flawlessly your grade will be increased to 85.  No grade changes larger than 85 will be given.

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?


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.  

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. 

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.  

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. 


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.


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.

8. Write a well-formed XML document that represents a module in the Testbed of Project #5
.

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?


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.

11. You are designing an application with a graphical window-based user interface.  Why might you choose to use a worker thread in addition to the UI thread that creates the windows?  How will the worker thread communicate with the UI thread?  Please answer this question in the context of both a Win32-based design and a .Net Forms-based design.


12. Two threads will be accessing an object in a program you are designing.  How can you insure that access is serialized?  Please explain as many of the options available to you as you can think of.  Write a code fragment demonstrating one of these methods with an object of Widget class you designed.


13. 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. 


14. Show 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.  


15. When you develop an architectural concept, what are the most important things you must discuss?  What are your obligations to the reader?  What tools do you use to present clearly the options, design decisions, and structure you have selected?

16. Write a code fragment that creates a thread, passes it an integer, and receives back a list of its prime multipliers.  You may represent the algorithm for finding prime multipliers by the comment:

 

// find prime multipliers here

Your job is to show how to set up the thread, pass it the integer, and get back the list of prime multipliers.  Note that the returned list is never empty, always containing at least 1 and the number itself if the number is prime and prime multipliers if it is not prime.  The integer 6 has the prime multipliers 2, 3.  Seven has the prime multipliers 1, 7.


17. You are designing a client for a file server, and have decided to use three threads.  One thread services the user interface and composes messages for the server.  One thread manages communication with the server, and one thread handles messages received from the server.  Draw a diagram representing this client and its threads.  How do the threads communicate?  Assume you are also designing the server and wish to use .Net remoting.  What activation model will you choose and why?


18. Write a well-formed XML document that represents this class.

19. What is a socket?  What are some of the important methods in the .Net socket class and what do they do?


20. In Project #5 you are asked to develop an architecture that contains, among other things, An annotation facility, used to review and make comments about components held on the component server.  Suppose that this facility is being used to support design and code reviews.


· On this and the next page, sketch out an architecture for the annotation facility.  How will you present views of the original and annotated document?


· How will you manage the preparation for reviews and report results?  Will your annotator be used during the review?  If so, how does that affect your architecture?  If not, why not?

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.


� The Project Statement is provided on the following pages.





