CIS 630  -  Lab 2

Given:  September 10, 2001




Due:  September 24, 2001









September 17, if possible

Value:  20 points

objectives

· familiarize yourself with the process of creating a DLL project and a client project in C++

· adapt the “stage 1” code from chapter 2 of Michaelis to create another component object (not yet a COM component)

· use virtual functions, an abstract base class, a concrete class

· declare an interface and implement it

Start Up

Note that the following applies to work on a zip disk or on the hard disk.  It is highly likely that a DLL project and a Windows console application project will NOT fit on a floppy disk.  

Create a new folder for your work in this lab OR determine where you will work.  Then copy to this location the folder Part1 (including the code) either from the instructor’s folder on the La Salle network:   f:/data/turk/cis630/Chapter2  OR  from the course web page.

If you are working on a zip disk, you can submit the disk for this lab with all projects intact.  If not—and you’re working on a hard disk here and at home—submit your source code files on a floppy disk.  In either case, final files for Part 1 should be in a folder named Part1.  Final files for Part 2 should be in a folder named Part1-Example.

You will assist the instructor greatly if you add your name in a comment statement immediately below the initial comment with the filename in each file.

Part 1

This stage deals with the code from pages 24 through 39 of the Michaelis text.  The code is provided complete and in its entirely.  You do not have to make the changes the author discusses in the text—they are already made.  The only change you will have to make—at the end—is setting the pathname to the DLL.

The folder Part1 has source files:


Stopwatch.h

Stopwatch.cpp


Timers.def

Timers.cpp


StopwatchClient.cpp

The DLL project (folder) to be named Timers and the Win32 console application project (folder) to be named StopwatchClient will both “hang off” of the folder Part1.  Since the source files for these projects are located in the parent folder Part1, the system will find them without your having to specify the pathname for each.

Use Visual C++ to create an empty Win32 DLL project named Timers

From the Visual C++ IDE, select File/New.  On the Projects tab, select Win32 Dynamic Link Library.

Use Timers as the Project name, and set the location to be the folder named Part1.  (path name ends with   …/Part1/Timers
)

OK it and Finish.

The system will create a folder named Timers “hanging off” the folder Part1.

Add the appropriate files to the Timers DLL project

Note that you are not following the directions in the text under Coding the Classes because you are using already created files, not entering them from scratch.

Select  Project/Add to Project/Files.  The system will default to the Timers folder.  In the Look in box, go “up” one level to the Part1 folder, and select the files which must be compiled into the DLL:



Stopwatch.h

Stopwatch.cpp



Timers.cpp


and OK them.  Remember that you are compiling the DLL, NOT the client program, so do NOT add StopwatchClient.cpp here.

Select Build/Build Timers.dll.  Make sure you get a clean compile before proceeding.

Add the Timers.def file to the Timers project:  select Project/Add to Project/Files.  Make sure the Look in box holds Part1.  The system defaults to displaying C++ type files, so change the Files of Type box setting either to Definition Files (.def) or to All Files.  Select Timers.def, add it, and rebuild.  You have changed project settings by adding Timers.def to the project.

Create a Win32 console application project for the client

Select File/New and under the Projects tab, select Win32 console application.  Name it StopwatchClient and set the location to be the folder named Part1.

OK it and Finish.

Add the appropriate file (the client program) to the StopwatchClient project

Select  Project/Add to Project/Files.  The system will default to the StopwatchClient folder.  (It defaults to the current project’s folder.)  In the Look in box, go “up” one level to the Part1 folder, and select the client driver program:



StopwatchClient.cpp

Set the location of Timers.dll on your computer in the client program

Use FileView in the workspace window on the left to expand the StopwatchClient files.  Then expand the Source Files to list StopwatchClient.cpp

Open StopwatchClient.cpp and find the statement beginning  #define TIMERSDLL.  In double quotes, with double slashes representing directory levels, put the complete pathname of Timers.dll; e.g., on the instructor’s home machine, the statement is:  #define TIMERSDLL "C:\\CIS630\\Code\\Chapter2\\Part1\\Timers\\Debug\\Timers.dll"

Compile and execute the program.  When you get an output message with the overhead time, you’ve succeeded.

Note that you do not have to specify the pathname of Stopwatch.h.

Debug notes

An easy way to start debugging is to put the cursor on an interesting statement; e.g., the declaration of pStopwatch in the third statement of main.

Select Build/Start Debug/Run to Cursor.  Put the cursor in the word “pStopwatch” and select the glasses icon to add a watch on it.  

Step over the declaration of pStopwatch and note its value.

Then step over the call to CreateInstance().  Note the changed value of pStopwatch, and expand it.  Then expand  _vfptr, likely the pointer to the vtable.

Eventually, you can stop debugging by selecting Debug/Stop Debugging.

Close the workspace by selecting File/Close Workspace.

Part 1 - Example

Background/specifications

A Stopwatch object has a single interface, IStopwatch.  The objective here is to create another component, SimpleInterfaces, that offers 2 interfaces, IX and IY.  The interfaces are described as follows:

IX has the Release function familiar from IStopwatch:


unsigned long __stdcall Release();

plus 2 functions particular to it:


HRESULT  __stdcall Fx1 ();


HRESULT  __stdcall Fx2 ();

IY is similar with functions:


unsigned long __stdcall Release();


HRESULT  __stdcall Fy1 ();


HRESULT  __stdcall Fy2 ();

In the concrete class that implements a CA object, each function prints a message that it was called and returns with success; e.g., 


HRESULT __stdcall Fx1()  {cout << “Fx1” << endl; return S_OK;}

Placing the implementation of the function with its declaration forces the function to be “in-lined.”  A call to the function is replaced with its code.  This is appropriate for simple functions.

_stdcall as part of a function declaration means that the function uses the standard calling convention.  In other words, it removes its parameters from the stack before returning to the caller.  Normal C/C++ convention is that the caller cleans up the stack, rather than the called function.

Overall Task

To help you understand the key steps in implementing a C++ server and client from scratch, you task is to implement a SimpleInterfaces server and client, analogous to the Stopwatch server and client.  Key steps are outlined below.  You can use the boilerplate code from the Stopwatch files of Part 1, and make specific changes listed below.  Please follow the directions carefully.

1. Create a new folder to hold this code, the DLL project, and the client console application project; e.g., a new folder named Part1-Example.  Copy your working code from Part 1 of Stopwatch, all 5 files, into this folder.  Rename the Stopwatch files as SimpleInterfaces files; e.g., SimpleInterfaces.h and SimpleInterfacesClient.cpp.  Rename the Timers files as IFaces files; e.g., IFaces.def

2. In SimpleInterfaces.h, first change the comment and constant names to match the new file.  

Stopwatch, with one interface, required one abstract base class.  SimpleInterfaces, with 2 interfaces, IX and IY, requires an abstract base class for each.  Enter the code for the 2 abstract base classes.  Remember that all functions are pure virtual functions.

3. Still in SimpleInterfaces.h, CStopwatch is the concrete class that implements the IStopwatch interface, so CStopwatch derives from IStopwatch.  In our new example, concrete class CA implements both IX and IY, so it derives from both of them.

CA requires a constructor and destructor, no data members, the prototype of Release(), and the 4 combined prototype & implementation of the functions of IX and IY; e.g. the prototype & implementation of Fx1 is:
  

HRESULT  __stdcall Fx1()  {cout << “Fx1” << endl; return S_OK;}

All are public.  

Since these functions write to the output stream, you need to add
  

#include <iostream.h>
after the other #include at the top.

4. Adapting SimpleInterfaces.cpp is easy.  First change the comment for the filename at the top and the name of the include file to SimpleInterfaces.  You can delete the #include for the multimedia timers.  

Consider what the constructor and destructor do, if anything.  Keep Release() as is.  The 4 remaining functions have already been implemented in SimpleInterfaces.h.  You will need to use CA, instead of CStopwatch, for the class name.

5. The 2 changes in IFaces.def are name changes:  the filename of the .def in the comment statement at the top, and the name of the .DLL  to “IFaces.DLL” in the library statement.

6. IFaces.cpp implements the DLL entry points.  First change the filename in the comment statement at the top, then change the name of the #include file to SimpleInterfaces.h.

In the implementation of DllGetClassObject(), use the new name of the concrete class, CA, and assume that a pointer to interface IX is returned.  (In this stage, IY will not be available to the user.)

7. You are ready to create the IFaces.DLL.

First create an empty Win32 DLL project named IFaces.  Select File/New/Projects/Win32 Dynamic Link Library.  Use IFaces as the project name and set the location to be the folder you created above (e.g., Part1-Example).  OK it and finish.

Add the 4 files to this project:  Project/Add to Project/Files:
  

SimpleInterfaces.h

SimpleInterfaces.cpp
  

IFaces.def


IFaces.cpp

Select Build/Build IFaces.dll and make sure you get a clean compile before continuing.

8. Now for the client piece.  In SimpleInterfacesClient.cpp, first change the filename in the comment at the top, then the name of the #include file, then the name of DLL file (replace the constant TIMERSDLL with IFACESDLL).

Set the full pathname of IFACESDLL

Use Windows Explorer to get it right.

In the function definition of CreateInstance(), replace the constant TIMERSDLL with IFACESDLL



9. Consider the changes that need to be made to the main function.  You need an appropriately named pointer to interface IX.  (IY is not available in this implementation, but future version will fix that.)  IX exposes functions Fx1() and Fx2().  Adapt the call to CreateInstance() to return the pointer to IX that you declared above.  Then call functions Fx1() and Fx2() on this pointer before calling Release() on it.

10. Create a Win32 console application project for the client.  Select File/New/Projects/Win32 console application.  Set its name to be SimpleInterfacesClient and its location to be the folder you created above (e.g., Part1-Example).  OK it and finish.

Add SimpleInterfacesClient.cpp to the project.  Execute.

Hand in:

· disk (clearly labeled with your name) with source code in folders Part1 and Part1-Example; the instructor will compile and execute the files created in Part1-Example; these files must run in order for you to get credit. 

· printed copy of each of the 5 files created in Part1-Example on this lab with your name in the comment section at the top of each
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