Laboratory Exercise 13 (Intro to MFC)

Topics: Microsoft Foundation Classes

Goals: Upon successful completion of this lab yieousd be able to:
1. Write a simple winows program using the MFC Framieddw Class

Related text sections:
Chapters 1 - 5 (Introduction to MFC)
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Laboratory Exercise 13 Instructions
1. Create a new Visual C++ application project callad13.

2. Add a new header file called CLab13Win.h to yowijgct. Enter the following class description:

#i ncl ude <af xwi n. h>

class CLab1l3Wn : public CFrameWd

{
public:
CLabl13Wn ();
af x_nsg void OnPaint ();
private:
i nt mnMessageX;
i nt mnMessagey;
DECLARE_MESSAGE_MAP ()
1

3. Add a new header file called CLab13App.h to youjgxt. Enter the following class description:

#i ncl ude <af xwi n. h>
#i ncl ude "CLab13Wn. h"

class CLabl1l3App : public CW nApp

{
public:
BOOL Initlnstance ();

b

4. Add a new implementation file called CLab13Win.¢pgyour project. Enter the following class
method implementation and message map:

#i ncl ude <af xwi n. h>
#i ncl ude "CLab13W n. h"

CLab13Wn:: CLab1l3Wn ()

{
Create (NULL, "Labl13");
m nMessageX = 100;
m nMessageY = 100;
}
af x_nsg void CLabl3Wn:: OnPai nt ()
{
CPai nt DC dc (this);
dc. DrawText ("Hell o World", CRect (m.nMessageX, m nMessagey,
m nMessageX+80, m nMessageY+16), DT_LEFT);
}

BEA N_MESSAGE MAP (CLabl13W n, CFraneWd)
ON_WWM PAI NT ()
END_MESSAGE_MAP ()
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5. Add a new implementation file called CLab13App.tpyour project. Enter the following class
method implementation and application variable al@tion

#i ncl ude <af xw n. h>
#i ncl ude "CLab13App. h"

BOOL CLabl13App::Initlnstance ()

{
m_pMai nWwhd = new CLabl13W n();
m_pMai nWhd- >ShowW ndow ( m nCndShow) ;
m_pMai nWhd- >Updat eW ndow () ;
return TRUE;
}

CLab13App Labl13App;

6. Compile and execute the program — you should see:

CEEN——— =10/ ]

Hello Yorld

You have now written an MFC “Hello World” program!

7. This program will be more interesting if the “HelWldorld” text string is movable. One way to move
items is to drag them with the mouse. Modify CLaW1i3.h and CLab13Win.cpp as indicated:
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CLab13Win.h:
#i ncl ude <af xwi n. h>
class CLab1l3Wn : public CFrameWd

public:
CLabl13Wn ();
af x_nmsg void OnPaint ();
af x_nsg voi d OnMouseMove( Ul NT nFl ags, CPoint point );
private:
i nt mnMssageX;
i nt mnMessagey;
DECLARE_MESSAGE_MAP ()
1

CLab13Win.cpp:

#i ncl ude <af xwi n. h>
#i ncl ude "CLab13Wn. h"

CLab13W n:: CLab1l3Wn ()

{
Create (NULL, "Labl13");
m nMessageX = 100;
m nMessageY = 100;
}
af x_nsg void CLabl3Wn:: OnPaint ()
{
CPai nt DC dc (this);
dc. DrawText ("Hell o World", CRect (m.nMessageX, m nMessagey,
m nMessageX+80, m nMessageY+16), DT _LEFT);
}
af x_nmsg void CLabl13W n:: OnMouseMove( Ul NT nFl ags, CPoint point )
{
if (nFlags == MK _LBUTTON)
{
m nMessageX = point. x;
m nMessageY = point.y;
I nval i date (TRUE);
}
}

BEG N_MESSAGE_MAP (CLab13Wn, CFranmeWd)
ON_WM_PAI NT ()
ON_WM_MOUSEMOVE( )
END_MESSAGE_MAP ()

8. Compile and execute the modified program.

9. The next set of modifications will create a patted background for the window. Modify
CLab13Win.h and CLab13Win.cpp as indicated:
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CLab13Win.h:

#i ncl ude <af xwi n. h>

class CLabl3Wn :

public:

b

publ i c CFrameWhd

CLabl13Wn ();

af x_nmsg void OnPaint ();

af x_nsg voi d OnMouseMove( Ul NT nFl ags, CPoint point );
private:

nt
nt
nt
nt
nt
nt
nt
nt
nt
nt

m _nMessageX;
m nMessagey;
m nNunRect s;
m _nNumAr eas;
m nRedM n;
m_nRedMax;
m nG eenM n;
m nG eenMax;
m nBl ueM n;
m _nBl ueMax;

DECLARE_MESSAGE_MAP ()

Modify the constructor and OnPaint methods of CL3Win.cpp:

CLab13Wn:: CLab13Wn ()

{

}

Create (NULL, "Labl13");

m nMessageX = 100;
m nMessageY = 100;
m nNunmRects = 5;
m NNumAr eas = 3;
m nRedM n = O;

m nRedMax = 255;
m nGreenM n = 0;
m nG eenMax = O;
m nBl ueM n = 255;
m nBl ueMax = O0;

af x_nmsg void CLabl3W n:: OnPai nt ()

{

CPai nt DC dc (this);
dc. Set BkMode( TRANSPARENT) ;
dc. Set Text Col or (RGB (255, 255, 255));

CRect

rect,;

GetdientRect (&rect);

I nt
i nt
i nt
i nt
i nt
i nt
i nt

hei ght = rect.Height () / mnNun?reas;

width = rect.Wdth () / mnNun#reas;

deltaX = width / 2 / mnNunRects;

deltaY = height / 2 / mnNunRects;

deltaR = (m nRedMax - mnRedM n) / (mnNunRects - 1);
deltaG = (m nGreenMax - mnGreenMn) / (mnNunmRects - 1);
deltaB = (m.nBlueMax - mnBlueMn) / (mnNunRects - 1);
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for (int aX = 0; aX < mnNunAreas; aXt++)
for (int aY = 0; aY¥Y < mnNunAreas; aY++)

{
int ul X =aX * wdth;
int ulY = aY * height;
int IrX = (axX+1) * w dth;
int IrY = (aY+1l) * height;
for (int r = 0; r < mnNunRects; r++)
{
int red = mnRedMn + r * deltaR
int green = mnGeenMn + r * deltaG
int blue = mnBlueMn + r * deltab;
CBrush pai nt Brush;
pai nt Brush. Creat eSol i dBrush (RGB(red, green,
bl ue));
CBrush * pBrushSv = dc. Sel ect Obj ect
( &pai nt Brush) ;
dc. Rectangle (ul X + r*deltaX, ulY + r*deltay,
[rX - r*xdeltaX, IrY - r*deltay);
dc. Sel ect Obj ect (pBrushSv);
}
}

dc. DrawText ("Hell o World", CRect (m.nMessageX, m nMessagey,
m nMessageX+80, m nMessageY+16), DT_LEFT);

}

10. Compile and execute the program — you should see:

i Lab13

Hello World
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11. Recompile and execute the program after changimgdlues ofm nNunRect s, and
m nNunmAr eas. Try several values for each of these variablescibe the purpose of each:

12. Recompile and execute the program after changmgadluesn nRedM n, m nRedMax,
m nG eenM n, mnG eenMax, m nBl ueM n, and m nBl ueMax = 0. Try several values for
each of these variables. Describe the purposechf ea

13. The next set of modifications will allow the userdmply the arrow keys to modify the patterened
background for the window. Modify CLab13Win.h anda®13Win.cpp as indicated:

Add the functiomnkeyDown to CLab13Win.cpp:

af x_nsg void CLabl3W n:: OnKeyDown( Ul NT nChar, U NT nRepCnt, U NT nFlags )

{
swi tch (nChar)

case 37: // Left arrow key
m nNunRect s- - ;
I nval i date (TRUE);
br eak;
case 38: // Up arrow key
m_nNumAr eas++;
I nval i date (TRUE);
br eak;
case 39: // Right arrow key
m nNunmRect s++;
I nval i date (TRUE);
br eak;
case 40: // Down arrow key
m _nNumAr eas- - ;
I nval i date (TRUE);
br eak;
defaul t:
MessageBox ("Key not recognized");
}

}
Add the Key down windows message to the message map

BEA N_MESSAGE MAP (CLabl13W n, CFraneWd)
ON_WWM _PAI NT ()
ON_WW_KEYDOWN( )
ON_WWM_ MOUSEMOVE( )
END_MESSAGE_MAP ()

Add the prototype foronkeyDown to CLab13Win.h:
af x_nmsg voi d OnKeyDown( Ul NT nChar, U NT nRepCnt, Ul NT nFlags );
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14. Compile and execute the program. After pressingitharrow () twice and the right arrow-¢)
three times you should see:

_ioix

Hello World

15. Experiment with the up, down, left, and right arrkeys until the program crashes. Modify the
program to prevent crashes.

16. When you are convinced that your program isimgrcorrectly, tar and zip your folder into a file
called asyourlastnamelL13.gz and drop it into the course dropbox..
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