Chapter Three: Palettes and the Palette Manager
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In this chapter we'll take a look at what's involved in supporting multicolored images in the Windows environment through the use of palettes. If you are already familiar with palettes and the Microsoft® Windows™ Palette Manager, you might want to skip this chapter and move on to Chapter Four, which looks at creating a C++ class to support palettes for DIBs.

Palettes: The What and the Why

What is a palette? Why do I need to use a palette? These are the two most common questions. The short answers are that a palette is the set of colors that a given image uses, and you need to use a palette if you want to display images containing more than the 16 VGA colors on a machine that has an 8-bit-per-pixel (bpp) display.

This is the bit in the movie where the actor starts to look all dreamy and the screen dissolves into wavy lines as we go back into the past—what a friend of mine refers to as "mental throwups." So a few years back, two facts determined the destiny of the universe: Applications wanted to use more than 16 colors, and video memory was expensive. The result of these circumstances was the so-called super-VGA cards containing 512K of video memory that was capable of running a 640-by-480 display with 8 bits per pixel. These cards could display 256 colors. The set of colors was determined by loading appropriate RGB (red-green-blue) values into the hardware palette registers. What has memory price got to do with this? Well, consider memory being half the price. The same card could have had enough memory for a 640-by-480 display with 16 bits per pixel, giving us a display capable of 65K worth of colors and no palette to worry about. Or if the memory had been even cheaper, we might have had a 640-by-480 display with 24 bits per pixel, giving amazing color resolution.

There were a few more factors involved (and I've rather distorted history to suit my own needs here), but the end result was that a large number of super-VGA cards were manufactured with the capability of displaying 256 colors. Many MS-DOS®–based games took immediate advantage of these new cards, and the results were stunning by comparison to the older 16-color games. The addition of the hardware palette also enabled the cheap animation technique of palette cycling, which could be used to simulate movement in an image by altering its coloration over time. These MS-DOS–based applications had the great advantage of only having themselves to consider when they were running on the machine. The application could set whatever colors it wanted by writing directly to the hardware in the video adapter, giving it total control and excellent performance. These applications set the standard for animation on the PC.

As Microsoft Windows version 3.0 was being developed, it became readily apparent that the new super-VGA cards should be supported by the system so that Windows-based applications could take advantage of the increased color capability. Windows runs more than one application at the same time, so it wouldn't be acceptable to simply let any application alter the palette in the display adapter to whatever color set it needed because this would affect other applications, as well as the system itself. So some way had to be found to allow an application to make use of the increased color depth without doing too much damage to the appearance of the other applications that might also be running at the same time. Additionally, it was important that the system always be capable of showing a dialog box, for example, without having to worry about setting the colors it would need into the display adapter hardware first.

The solution took several iterations before it was considered acceptable. The key word here is acceptable rather than right. Applications create and use logical palettes, which contain a description of the color set the application would like to use. The system reserves a set of 20 colors that all applications and itself can use at any time without regard to the current hardware palette state, and the application that is currently in the foreground gets first choice in choosing the set of colors in the actual physical hardware palette. By giving the foreground application first choice of the palette colors, the system keeps the user happy most of the time because the application that is getting most of the user's attention is the one that gets to select the color set. The other applications that are in the background have to make do with what they are given. Windows helps the background applications out a bit by trying to accommodate their color needs, too. If the foreground application hasn't used all the free hardware palette color entries, the background applications get to use the remaining entries on a first-come-first-served basis. When all the free slots are used up, Windows tries to map the colors requested by the background applications to those currently set in the hardware. This results in a recognizable, if not wonderful, rendition of the background application's images.

There are a lot of extra details to how palette management works in Windows. Some are more relevant to the design of an application, some less so. We'll look at the ones that affect us as we encounter them.

Logical Palettes

Applications create and use logical palettes to request a set of colors they would like to work with. A logical palette can have from 1 to 256 entries. Each entry in the logical palette describes the red, green, and blue levels of the color as a value from 0 to 255. Each entry also has some optional flags that modify how the color is used. Creating a logical palette involves filling in the data in a LOGPALETTE structure and calling the Windows CreatePalette function. Here is the LOGPALETTE structure from WINGDI.H.

The LOGPALETTE structure

typedef struct tagLOGPALETTE {

    WORD          palVersion;

    WORD          palNumEntries;

    PALETTEENTRY  palPalEntry[1];

} LOGPALETTE, *PLOGPALETTE, NEAR *NPLOGPALETTE, FAR *LPLOGPALETTE;

The key fields are palNumEntries, which determines the number of colors in the palette, and the palPalEntry array, which holds the entries. Each entry consists of a PALETTEENTRY structure, which is shown below.

The PALETTEENTRY structure

typedef struct tagPALETTEENTRY {

    BYTE        peRed;

    BYTE        peGreen;

    BYTE        peBlue;

    BYTE        peFlags;

} PALETTEENTRY, *PPALETTEENTRY, FAR *LPPALETTEENTRY;

Note that each of the red, green, and blue entries is a BYTE value from 0 to 255. The peFlags field is normally set to zero but can be set to one of the following values:

Table 1. PALETTEENTRY flags

Name�Value�Meaning��PC_EXPLICIT�0x02�If this flag is set, the entry is considered to be a single DWORD value whose low-order WORD is an index into the hardware palette. This enables an application to request a specific hardware palette entry that can be used to show the current palette color.��PC_NOCOLLAPSE�0x04�If this flag is set, the color is not to be mapped to an existing color in the hardware palette; it must have an entry of its own.��PC_RESERVED�0x01�This color will be used for palette animation, so don't map another application's color to this entry.��Once the entries in the LOGPALETTE structure are complete, a palette can be created like this:

LOGPALETTE lp;

CPalette pal;

   .

   .

pal.CreatePalette(&lp);

When the application wants to use the colors defined in the logical palette, it selects the palette into a device context (DC) in a way similar to selecting a pen or brush and then asks the system to set the colors in the logical palette.

CDC* pDC;

CPalette* pOldPal;

   .

   .

pOldPal = pDC->SelectPalette(&pal, FALSE);

pDC->RealizePalette;

Note that we don't use the SelectObject function and that simply selecting the palette into the DC is not enough—we must also make a call to RealizePalette to get the colors actually mapped into place. From then on, the application can use colors that are in the palette for drawing to the DC, and the result should come out as expected. When the drawing is complete, the DC is restored to its original state.

pDC->SelectPalette(pOldPal);

What do I mean by "should come out as expected"? Well, the results of requesting a given logical palette are not always exactly what you might like. Several factors can prevent you from getting the exact color set you want.

If your application is not currently the foreground application, it's quite possible that whatever application is currently in the foreground has set the current color set to one of its own choosing, and your application's request must somehow be made to fit in with what has already been chosen. So the chances of your getting what you expected are slim.

Let's say you are the foreground application. What are the limits now? The system reserves 20 colors for its own use. If your palette consists of 256 colors, none of which are the same as any of the 20 reserved system colors, then obviously you can't have all the colors in your palette active—you are trying to fit 256 colors into 236 free slots, so some of them have to go.

To understand this better, let's look at the system hardware palette and how colors are mapped to it.

The Hardware Palette

The organization of colors in the hardware (physical) palette might at first seem irrelevant, and for colors other than the 20 system reserved colors, it is. The 20 reserved system colors are often inverted using the XOR operator and then restored by using the same operator again. On a VGA display, the color red, for example, always inverts to cyan, and cyan inverts to red. In order for this to work on a palettized display, the index value for red must become the index value for cyan when it's inverted. So if the index value for red is 1 (0x01) and it's given that we have 8 bits or one byte for each pixel, the index value for cyan has to be 254 (0xFE). That means that the system colors have to be placed with half at one end of the hardware palette and half at the other end. Figure 1 shows the arrangement.

�

Figure 1. The layout of the hardware palette

The table below lists the static colors, their positions in the hardware palette, and their color values.

Table 2. The 20 Static Colors

Index�Color�Red�Green�Blue��0�Black�0�0�0��1�Dark red�128�0�0��2�Dark green�0�128�0��3�Dark yellow�128�128�0��4�Dark blue�0�0�128��5�Dark magenta�128�0�128��6�Dark cyan�0�128�128��7�Light gray�192�192�192��8�Money green�192�220�192��9�Sky blue�166�202�240��246�Cream�255�251�240��247�Medium gray�160�160�164��248�Dark gray�128�128�128��249�Red�255�0�0��250�Green�0�255�0��251�Yellow�255�255�0��252�Blue�0�0�255��253�Magenta�255�0�255��254�Cyan�0�255�255��255�White�255�255�255��Close scrutiny of the table reveals some weirdness, such as entry 247 being 160,160,164. Why? Who knows—I guess it just looked better that way on someone's monitor in those bygone days.
 Since your eyes don
’
t perceive 
different 
color
s having the same
 intensity 
as being the same brightness, it is reasonable that one would have to alter the physical i
ntensity levels in order to compensate for the non-linearity of our optical system.


Mapping Logical Colors to the Physical Palette

On to more important stuff—the way your colors get mapped to the hardware palette. When you make the call to RealizePalette, each color in your logical palette is mapped to a color in the system palette. The process starts with the first color in your logical palette and ends with the last one. Because of the order of this process, the colors at the beginning of your logical palette have a higher probability of being realized exactly than those at the end. So if some colors are more important to you than others, put them at the start of the logical palette. 

To map a color from the logical palette to a physical palette entry, the Palette Manager first looks for an existing entry in the physical palette with an exact match of the red, green, and blue values. It begins looking at entry 0 and walks up to entry 255. If an exact match is found, your color is mapped to that physical palette entry.

If no exact match is found, the Palette Manager searches the physical palette starting again from index 0 for an unused entry. If an unused entry is found, the RGB values of your color are copied to the physical palette, and your logical color is mapped to that physical palette entry.

If there are no free entries in the physical palette, the Palette Manager searches the palette starting at index 0 for the color that most closely matches your requested color and maps your palette entry to that physical palette entry. 

The closeness of the colors is determined by considering the red, green, and blue components of a color as orthogonal vectors in a three-dimensional space. The distance between one color and another is the square root of the sum of the squares of the differences of the individual red, green ,and blue vectors. This algorithm gives an acceptable result in a reasonable computation time. I wouldn't say it's a wonderful algorithm. It's just the one that's in there, so it's the one we need to understand and deal with.

Several factors modify the color-mapping process. The most important of these is whether your application is the foreground application or one of the background applications. If it's in the foreground, there is a good chance that none of the nonstatic colors is in use; therefore, there are 236 unused entries in the hardware palette for your colors to be mapped into. If your application is currently not the foreground application, there may be no free entries at all in the hardware palette, and all of your colors have to be mapped to whatever colors are currently defined.

The mapping process is further modified by the optional flags used to define the colors in the logical palette. If a color in the hardware palette has the PC_RESERVED flag set, no other colors will be mapped to it. This flag is set by an application that wishes to animate the palette entry. Obviously, there is little point in the Palette Manager mapping your color request to a hardware palette entry that is going to change with time. If you set the PC_NOCOLLAPSE flag in one of your logical palette entries, the Palette Manager will not try to map that color to any existing entry. Instead, it will begin by searching for a free entry in the hardware palette to use. The PC_NOCOLLAPSE flag is often used in paint programs where the palette may contain several colors that are the same at the time the palette is realized, but that may change later at the user's discretion. 

Figure 2 shows in general terms how entries in a logical palette are mapped to the physical palette for the foreground application. In this case, the logical palette does not contain any of the 20 reserved system colors.
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Figure 2. Mapping a foreground application's colors to the physical palette

If the same application were not the foreground application, Figure 2 would become something like Figure 3.

�EMBED Word.Picture.6���

Figure 3. Mapping a background application's colors to the physical palette 

As you can see, it is typical for the foreground application to get the majority of the colors it requests and for a background application to have to make do with what has already been defined.



The figures above don
’
t quite do justice to how GDI actually maps logical to physical palette indicies.  There i
s a little more complexity to the process than I
’
ve shown here but trust me, seeing more detail doesn
’
t make the picture any easier to understand!


Using the COLORREF Macros to Specify the Color You Want

Having created a palette, selected it into a DC, and realized it, how do we use the colors we defined in it? Windows functions that use color take a COLORREF structure as an argument. A COLORREF is a 32-bit value that is used to hold either an RGB value or a palette index. Three variations of the COLORREF structure are shown in Figures 4, 5, and 6.

�

Figure 4. The component parts of a COLORREF structure holding an RGB value



�

Figure 5. The component parts of a COLORREF structure holding a palette index value 



Note that the 32 bits are used in a totally different way here to the way they are used to
 hold an RGB value for example.



�

Figure 6. The component parts of a COLORREF structure holding a palette RGB value

The simplest of these three variants is the one shown in Figure 4, where the color is simply defined as the amounts of red, green, and blue it contains. The RGB macro can be used to create a COLORREF structure this way. For example, we could create a solid red brush like this:

brRed.CreateSolidBrush(RGB(255,0,0));

On a palettized display device, RGB colors are always matched to a simple VGA color or dithered from the VGA colors, so even if you have a current palette with the same RGB values as you use in the RGB macro, you won't get the color in your palette.
 (More about this in a minute).
 



As an aside: d
ithering (in case you don
’
t know) is using patterns of dots of a number of fixed colors (typically two colors) to si
mulate a different color.  For example if we 
alternate between
 black and white pixels
 and stand far enough away so that we can
’
t distinguish the individual pixels, we see gray.  The eye integrates the individual eleme
nts giving the impression of a single solid color.


If you know the palette has the color you want at a specific index position, you can construct a COLORREF structure using the PALETTEINDEX macro:

brRed.CreateSolidBrush(PALETTEINDEX(23));

On the palettized display device, you will always get the color in the currently selected palette that corresponds to the index value you supply.

It is often convenient to create a "general" palette containing a wash of various RGB combinations that will give acceptable results for a range of images. It is unfortunate that using the RGB macro to select a color won't result in one of the palette colors being picked. As I mentioned above, the RGB macro will result in a dithered color on a palettized device. We can avoid this problem by using the PALETTERGB macro, which specifies that the RGB values provided should be matched against the nearest color in the current palette, and the index for that color should be used in the same way as if we had used the PALETTEINDEX macro. So knowing that we have a palette with a variety of colors in it, we can specify RGB combinations and be sure to get a solid color, not one dithered from the VGA color set, in this way:

brRed.CreateSolidBrush(PALETTERGB(29,37,5));

If an exact match isn't made, the nearest palette color is used. To summarize, you can specify colors in three ways: as an arbitrary RGB value, as an RGB value to be matched against colors in the current palette, or as an index into the current palette.

Palette Messages

Applications that use palettes need to handle two palette-specific messages: WM_QUERYNEWPALETTE and WM_PALETTECHANGED. For purists, there is another message (WM_PALETTEISCHANGING), but this is a Friday-afternoon feature of the system and should be ignored for all new development work. (A Friday-afternoon feature is one that was added to get something to work before the weekend without too much thought.)

The WM_QUERYNEWPALETTE message is sent to your application as a part of the activation process and gives you an opportunity to select and realize the palette you are currently working with. Remember that Windows shares the physical palette among all applications, so as the user clicks from application to application, the physical palette needs to be remapped to whichever application is currently in the foreground. The WM_QUERYNEWPALETTE message is the start of the remapping process.

After the foreground application calls RealizePalette and the hardware palette changes, Windows sends a WM_PALETTECHANGED message to all applications to let them know that the hardware palette has changed and to give each of them an opportunity to realize their own palettes and remap their colors to the current hardware palette. Background applications can also redraw themselves at this time to maintain the best possible image. The foreground application that caused the palette to change should not respond to the WM_PALETTECHANGED message or a loop may occur within Windows. (I know—you'd think this would be detected automatically, but it isn't, so we have to deal with it.) The WM_PALETTECHANGED message wParam value contains the window handle of the window that caused the system palette to change.

A typical C-code application with only one palette to manage might have a window message procedure something like this to handle its palette messages:

case WM_PALETTECHANGED:

   if (wParam == hWnd) {

      break;

   }

   // Else fall through

case WM_QUERYNEWPALETTE:

   hDC = GetDC(hWnd);

   hOldPal = SelectPalette(hDC, hpalCurrent, FALSE);

   i = RealizePalette(hDC);

   if (i != 0) {

      InvalidateRect(hWnd, NULL, TRUE); 

   }

   SelectPalette(hDC, hOldPal, TRUE);

   RealizePalette(hDC);

   ReleaseDC(hWnd, hDC);

   return i;

Note that if RealizePalette returns a non-zero value (actually the number of colors which were changed) then we need to perform a paint operation to ensure that we repaint the entire window with the correct colors. We'll look at handling palette messages in a Microsoft Foundation Class library (MFC) application in the next chapter, where we'll also look at handling multiple palettes in one application.

Will My Code Run on a Nonpalette Device?

Yes. Next question. If you use the RGB or PALETTERGB macros to define a color, the actual red, green, and blue values are used as the color. If you use the PALETTEINDEX macro, the index value is dereferenced in the current logical palette color array to find the actual red, green, and blue values. No palette messages are sent if the display device doesn't have a palette. So your application runs exactly the same way even if when no palette is present. Table 3 shows the behavior of the three COLORREF-generating macros on palettized and nonpalettized devices.

Table 3. Color Macros and Their Behavior on Different Display Devices

Macro�Behavior on Palettized Device�Behavior on Nonpalettized Device��RGB�Matches to solid VGA color or dithers from VGA colors.�Matches to a device color or dithers from device colors.��PALETTEINDEX�Uses the color at the index location in the current palette. This is always a solid color.�The index value is dereferenced in the logical palette to obtain the RGB values of the color. Same behavior as for RGB.��PALETTERGB�GetNearestPaletteIndex is used to find the closest color in the current palette. Always a solid color.�Same behavior as for RGB.��When dealing with nonpalettized devices, a few points should be borne in mind. On a 24- or 32-bpp display, an RGB value will be used "as is" to set the color, but on a 16-bpp display this is not possible. Consider a 16-bpp display that uses 5 bits for red, 5 bits for green, and 5 bits for blue. Because you can specify RGB values as 8 bits each for red, green, and blue, you can obviously specify colors that cannot be stored exactly on a 16-bpp display. If the color cannot be stored exactly, it is constructed by dithering from some of the "device" colors—that is, the set of colors that can be stored directly.

This dithering on 16-bpp displays can sometimes result in a worse-looking image than is possible on an 8-bpp palettized display. How can a 65,000-color display look worse than a 256-color display? Consider a color wash that fades from bright blue (RGB—0,0,255) to black. On an 8-bpp palettized display, we can use 236 colors for the wash (ignoring the 20 reserved system colors). That means that on a 640-by-480 display a wash from top to bottom (480 lines) will have a different physical color for approximately every two lines, which results in a very nice-looking wash. The same wash done on a 16-bpp 5-5-5 display won't look as good. If the display doesn't dither, there are only 25 (32) possible shades of blue, so a 480-line wash will have a physical color change only about every 17 lines, which is nowhere near as good as we had for the 8-bpp device. If the 16-bpp display uses dithering, it can smooth out the transitions between the physical colors, but the result is somewhat grainy and still not as good as the 8-bpp palettized case. 

Looking at the Current Hardware Palette

Since it can be rather hard to tell if your palette was realized in the way you expected, it's useful to have a way to view the current state of the hardware palette. The SysPal sample application draws the current state of the system palette in its window and allows the mouse to be used to test the RGB values of any point on the screen. So you can look at the actual RGB values of the system palette entries by clicking a color in the SysPal window or you can click in the SysPal window to capture the mouse and move over the entire screen and observe the RGB values of any pixel. 

Click to open or copy files in the SysPal sample application for Chapter Three.�2336�book\anim32\syspal

SysPal was initially created with AppWizard as a very basic single-document-interface(SDI) application. I then ripped out all the document/view architecture code and implemented what I wanted in two source modules: SYSPAL.CPP and MAINFRM.CPP. Because SysPal is such a trivial application, we'll look only at the salient points here, and I'll leave you to browse the rest of the code some other time.

Since I removed all the document/view code that indirectly created the main window, I had to create the main window myself. Here's the initialization code from SYSPAL.CPP:

BOOL CSyspalApp::InitInstance()

{

    CFrameWnd* pWnd = new CMainFrame;

    RECT rcWnd;

    rcWnd.top = 0;

    rcWnd.left = ::GetSystemMetrics(SM_CXSCREEN) * 4 / 5;

    rcWnd.bottom = ::GetSystemMetrics(SM_CYSCREEN) / 5;

    rcWnd.right = ::GetSystemMetrics(SM_CXSCREEN);

    pWnd->Create(NULL,

                 "SysPal",

                 WS_OVERLAPPEDWINDOW,

                 rcWnd);

    pWnd->ShowWindow(SW_SHOW);

    m_pMainWnd = pWnd;

    HCURSOR hCur = LoadCursor(IDR_MAINFRAME);

    SetClassLong(pWnd->GetSafeHwnd(), GCL_HCURSOR, (LONG)hCur);

    return TRUE;

}

As you can see, this is quite simple. A frame window is created in a fixed position, and the cursor is changed to be a more useful shape for selecting a single pixel. The rest of the code is in MAINFRM.CPP. Here's the constructor code that creates the palette we'll be using:

CMainFrame::CMainFrame()

{

    // Create a palette.

    // Allocate a log pal and fill it with the color table info.

    LOGPALETTE* pPal = (LOGPALETTE*) malloc(sizeof(LOGPALETTE) 

                                 + 256 * sizeof(PALETTEENTRY));

    if (pPal) {

        pPal->palVersion = 0x300; // Windows 3.0

        pPal->palNumEntries = 256; // table size

        for (int i=0; i<256; i++) {

            pPal->palPalEntry[i].peRed = i;

            pPal->palPalEntry[i].peGreen = 0;

            pPal->palPalEntry[i].peBlue = 0;

            pPal->palPalEntry[i].peFlags = PC_EXPLICIT;

        }

        m_pal.CreatePalette(pPal);

        free (pPal);

    }

    m_bCaptured = FALSE;

}

A LOGPALETTE structure is set up with 256 color entries. Each entry is set up to be an explicit index into the system palette by using the PC_EXPLICIT flag. Note that we are not creating a red color here.  The ‘red’ byte is simply the low order byte of the palette index word. See figure 7 if you still don’t follow this. A CPalette object is created and kept as a member of the CMainFrame object so that we can use it later.

Here's the paint routine that shows the current system palette state:

void CMainFrame::OnPaint()

{

    CPaintDC dc(this); // Device context for painting

    dc.SelectPalette(&m_pal, FALSE);

    dc.RealizePalette();

    CRect rc;

    GetClientRect(&rc);

    int i, j, top, left, bottom, right;

    for (j=0, top=0; j<m_iYCells; j++, top=bottom) {

        bottom = (j+1) * rc.bottom / m_iYCells + 1;

        for(i=0, left=0; i<m_iXCells; i++, left=right) {

            right = (i+1) * rc.right / m_iXCells + 1;

            CBrush br (PALETTEINDEX(j * m_iXCells + i));

            CBrush* brold = dc.SelectObject(&br);

            dc.Rectangle(left-1, top-1, right, bottom);

            dc.SelectObject(brold);

        }

    }

}

The palette is selected and realized in the window DC, and a series of rectangles is drawn, each one with a different brush that is created using the PALETTEINDEX macro to specify its color. The organization of the cells is chosen in an attempt to keep the aspect ratio approximately square as the shape of the window changes. 

If the mouse is clicked in the window area, the mouse is captured, and the current pixel RGB value displayed in the window caption area.

void CMainFrame::OnLButtonDown(UINT nFlags, CPoint point)

{

    SetCapture();

    m_bCaptured = TRUE;

    ShowRGB(point);

}



void CMainFrame::OnLButtonUp(UINT nFlags, CPoint point)

{

    if (m_bCaptured) {

        ReleaseCapture();

        m_bCaptured = FALSE;

        SetWindowText("SysPal"); // Restore title.

    }

}



void CMainFrame::OnMouseMove(UINT nFlags, CPoint point)

{

    if (m_bCaptured) {

        ShowRGB(point);

    }

}



void CMainFrame::ShowRGB(CPoint point)

{

    HDC hDC = ::GetDC(NULL);

    ClientToScreen(&point);

    COLORREF rgb = ::GetPixel(hDC, point.x, point.y);

    char buf[64];

    sprintf(buf, "RGB(%d,%d,%d)",

            GetRValue(rgb),

            GetGValue(rgb),

            GetBValue(rgb));

    SetWindowText(buf);

    ::ReleaseDC(NULL, hDC);

}

Not much rocket science here—which is as it should be. The mouse coordinates in the window are converted to screen coordinates. A DC for the screen is obtained, and GetPixel is used to retrieve the RGB value of the pixel. The red, green, and blue values are then shown in the application's title bar area.



Oh no, I
’
ve burst my brain!


Don
’
t panic, the fear you are feeling is a perfectly natural reaction to dealing with palettes
 in Windows. 
I
 recomend
 a br
ie
f lie down followed by a good practical experiment.



Run SysPal and see what happens as other applications that use palettes are run on the system. Experiment with making different applications the foreground application and see what happens. 
If you don
’
t have any applications which use 256 color images, try running the VIEWDIB sample.  You c
an run two instances of VIEWDIB or just open two different images in a single instance of 
VIEWDIB. As you change the currently active image, you
’
ll see the system palette change.
 Play with this for a while 
and then review the chapter. Yo
u
’ll find it
’
s not so hard to follow as you might at first think.


Now that we understand a bit about palettes, we can move on to create a C++ class to handle palettes in a way that will be useful to us in drawing 256-color DIBs.
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