CSE681 - SW Modeling and Analysis
                       MidTerm Examination #2
Fall 2007

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 at the end of the class. 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. In the design of your diagrammer you’ve decided to make a connector stay “glued” to the connection point of the symbol to which it is connected as that symbol is moved around the diagram.  How would you do this?  Please show the code you might write to accomplish this.

Answer:

You declare and implement a delegate for the symbol.  Each connector, as it connects, registers with the delegate.  Then, whenever the symbol is dragged around the drawing canvas the delegate notifies each connected connector of its change in position.  The connector then moves its own location to match.

Here is the code necessary to create and use the delegate:

// declare delegate type and an instance of that type
public delegate void Moved(Point pt);
public event Moved moveEvent;

// subscribe to delegate
pub.moveEvent += new pub.Moved(this.moveHandler);

// notify connectors of new position pt
if(moveEvent != null)
  moveEvent(pt);

// handle move event
void moveHandler(Point pt)
{
    // code to move, based on symbol’s new position
}



2. Suppose you are architect for development of the CServ project (a.k.a. Project #5).  Pick any one of the tools and describe the uses and critical issues for that tool
.

Answer:

Since we’ve discussed the diagrammer tool a lot in class, let’s pick the Work Package Tool (WPT) to analyze.

Uses:
There are three important classes of users for the Work Package Tool: Program Manager, Team Leader, and Team Member.  

Program managers need to have summary level information for the entire project, including status summary information of the project’s packages.  They will also need to see the contents of each package, but should not be allowed to directly change any package contents, except for changes made by running the scheduling tool.  

Team leaders need to be able to change the contents of an assignment, but the Responsible Individuals (RIs) of each changed package should be notified of the change, and the change date should be recorded as part of the work package information.

Team members can create and edit work package contents when the package is created, including the time duration of the package.  Once the package has been completed the team member should no longer be able to edit its contents.

Everyone should be able to display a list of all of the active packages associated with any RI or any work package container, as well as a list of all packages (active and inactive) by RI or container.

Critical Issues:

a. The Work Package Tool will be expected to hold and display thousands of work packages.  In order to do that effectively we will need to develop the concept of Work Package Groups and use the groups as a means to provide effective navigation through this large collection.
b. Work packages (WPs) will be created throughout the lifetime of the project, so the WPT should provide the ability to create new groups and to move packages from one group to another.

c. RIs should not be able to modify the work package task description, start time, or end time once it has been approved.  Thus the WPT will need to control the right to edit carefully.  An RI should have modification rights prior to approval.  The RI’s immediate manager should be the only one to have such rights after approval.

d. The scheduling tool will have the ability to change the start and end dates of any work package according to one of two scheduling processes.  When it does change these WP properties, the WP RI should be notified.  This implies that there must be some notification process for the Collaboration Server System.  This could be based on email, on notices placed in the database, via the DataManager, and read at startup of each tool, or by placing notices on a Wiki page, or perhaps more than one of these mechanisms.
3. Write code to create a child thread to find all C# source files on the directory tree rooted at a specified path.

using System;
using System.Collections.Generic;
using System.Text;
using System.IO;
using System.Threading;
namespace MT2Q3
{
  class Program

  {
    string path;
    Program(string filespath)
    {
      path = filespath;
    }
    void findFiles()
    {
      Console.Write("\n  ---- {0} ----", path);
      try

      {
        string[] files = Directory.GetFiles(path, "*.cs");
        foreach (string file in files)
        {
          Console.Write("\n  {0}", file);
        }
        string[] dirs = Directory.GetDirectories(path);

        foreach (string dir in dirs)
        {
          path = dir;
          findFiles();
        }
      }
      catch

      {
        Console.Write("\n\n  {0} is not a valid path\n\n", path);
        return;
      }
    }
    static void Main(string[] args)
    {
      Program p = new Program("C:\\temp");
      Thread t = new Thread(new ThreadStart(p.findFiles));
      t.Start();
      t.Join();
      Console.Write("\n\n");
    }
  }
}
4. Draw a sequence (a.k.a. event-trace) diagram for your design for Project #4
.

Answer:
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5. Describe the syntax and semantics of local pass-by-reference and pass-by-value.

Answer:

There are four cases to consider here:

a. Pass a value type by value:
declaration syntax:   
void f(VT vt);
invocation syntax:
someObject.f(vt);
semantics:

copy of vt in caller’s scope is placed on f’s stack frame

b. Pass a reference type by value:
declaration syntax:
void f(RT rt);
invocation syntax:
someObject.f(rt);
semantics:

copy of reference to instance of object on managed heap is
 


placed on f’s stackframe

c. Pass a value type by reference:
declaration syntax:
void f(ref VT vt);
invocation syntax:
someObject.f(ref vt);
semantics:

reference to value type in caller’s scope is placed on f’s
 


stackframe

d. Pass a reference type by reference:
declaration syntax:
void f(ref RT rt);
invocation syntax:
someObject.f(ref rt);
semantics:

reference to reference in caller’s scope is placed on f’s
 


stackframe.  Caller’s reference refers to instance on managed
 


heap

6. Describe the C# object model.

Answer:

C# objects come in two flavors, value types and reference types.  All scalar primitives, structs, and enumerations are value types.  All classes, interfaces, and delegates are reference types.

Non-static value types live in the stackframe of the scope in which they are defined, and exist as long as that scope is active.  Static value types live in static memory and exist from their construction to the end of the program.

Value type values can be assigned and copied.

Instances of both static and non-static reference types live on the managed heap.  They exist from the time they are created until sometime after there are no valid references to them.  When the last reference goes out of scope, the object is marked for garbage collection which will happen at some indeterminable time in the future.

References can be assigned and copied, but the objects on the managed heap, to which they refer, cannot.  C# provides no copy constructors and assignments are shallow (the assignment operator which simply copies the references, not the instances, cannot be overloaded).

 

7. Why is it important that all calls to a window’s functions are called by the thread that created the window?  How does a child thread that did not create a window arrange to have one of the window’s functions called?

Answer:

Windows have thread affinity.  When a window is created, information is stored in thread local storage of the creating thread by the CreateWindow function.  Many Win32API windows functions use that information, so if a worker thread (that did not create the window) calls one of these windows functions, the resulting behavior is undefined.

There is another issue, as well.  Since only the UI thread processes Windows messages, all processing that originates with a window message is serialized, e.g., there is no chance for conflicts between resources shared by more than one thread.  When a child thread calls a window function directly, it is possible that the UI thread is concurrently making the same call or another call that shares data so any shared data may be corrupted.  (This was not discussed in class, so I won’t take off points for omitting this issue.)

A worker thread can safely arrange to have a window function called by making a SendMessage or PostMessage call.  These are guaranteed by Windows to be thread safe.  In Forms programming, that happens by using Form.Invoke.
� EMBED Visio.Drawing.11  ���








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


� Project #4 statement is attached at the back of this examination package.
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