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MGL Library Overview

This document contains the reference manual for the SciTech MGL Graphics
Library and associated supplemental libraries. Please consult the MGL
Getting Started and Programmer’s Guide for more information on
programming with MGL.

All functions in MGL work with an MGL device context (MGLDC), which
can either be a specific device context passed to the function, or the
currently active device context. All routines that take a specific MGLDC
pointer, don’'t work with the values in the currently active device context,
which means that these routines can be used to update a different device
context than the currently active one. However if the device context passed
is actually the currently active context, all the changes made to the specific
device context will also be made to the currently active context as well.

Most of the routines in MGL are bound to the currently active device
context, which can be changed with the MGL_makeCurrentDC function.
When a context is made the currently active context, the values in the device
context are cached in a special global data area for speed. Hence you should
not change the values in a device context directly if that context is currently
active, but should use the proper MGL functions to do so. When the active
device context is changed to a new device context, the values in the
currently cached device context are then flushed back to the original device
context.

Because there is a lot of copying going on when changing active device
context, this is something that you would not normally do between
rasterizing individual primitives. Normally you will have one main device
context for all your rasterizing output (either a system buffer or a display
device context) that you will be rasterizing into, and this context will
generally not change. MGL will however not perform any copying if you
attempt to set the active device context to the same device context.

You can also set the active device context to nothing, by passing a NULL to
MGL_makeCurrentDC. If you explicitly destroy a device context, you must
ensure that that device context is not the currently active device context!
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Environment detection and initialization

The following functions are used to detect the installed hardware, initialize
MGL and obtain information about a particular device. Most of the
functions listed below will be used by the application to tailor it’s use of
MGL functions depending on the underlying system configuration, and to
provide system information to the end user.

MGL_availableMemory
MGL_availablePages
MGL_detectGraph
MGL_errorMsg
MGL_fatalError
MGL_getHardwareFlags
MGL_init
MGL_isMemoryDC
MGL_modeDriverName
MGL_modeResolution
MGL_registerAllIMemDrivers
MGL_result
MGL_setFilelO
MGL_surfaceAccessType
MGL_zbufferAccessType

MGL_availableModes
MGL_changeDisplayMode
MGL_driverName

MGL _exit

MGL_getDriver
MGL_getMode

MGL _isDisplayDC
MGL_iswWindowedDC
MGL_modeName

MGL _registerAllDispDrivers
MGL_registerDriver
MGL_setBufSize
MGL_setResult
MGL_unregisterAllDrivers

Event Handling

The following functions provide a set of low level routines to maintain a
gueue of keyboard and mouse events. Naturally the events are not restricted
to just keyboard and mouse events, but can be any type of user defined
event. This allows the application to easily combine the keyboard and
mouse into a single system for interacting with the user.

EVT asciiCode EVT flush
EVT_getNext EVT halt
EVT_peekNext EVT_post
EVT_repeatCount EVT _scanCode
EVT setTimerTick
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Mouse Handling

The following functions allow the application to fully control the mouse
cursor, such as showing and hiding the cursor and changing it’s shape and

color.
MS_available MS_drawCursor
MS_getPos MS_hide
MS_moveTo MS_obscure
MS_setCursor MS_setCursorColor
MS_show

Device context information and manipulation

The following functions provide the API routines that are used to change
the attributes of the currently active device context, such as the current
foreground and background colors, and the current pen pattern. These
routines also provide information about device contexts, such as the
resolution, pixel depth, aspect ratio etc.

Note that some of these functions are bound to a specific device context, and
if this device context is not the currently active context, the active context
will not be affected.

Note that all MGL color values are passed to MGL as either a color index or
a packed RGB value, packed for the correct format expected by the device
context. Rather than setting the color value directory, you can use the utility
functions MGL_setColorCl and MGL_setColorRGB to set the color given a
color index or an RGB color value. When running in RGB modes, the
MGL_setColorCl will convert the color index to the proper MGL color value
using the devices color lookup table. When running in color index modes,
the MGL_setColorRGB wiill set the color to the color index with the color
palette entry that is the closest to the passed in RGB color value.

MGL_defaultAttributes MGL_defaultColor
MGL_getAspectRatio MGL_getAttributes
MGL_getBackColor MGL_getBitsPerPixel
MGL_getColor MGL_getColorMapMode
MGL_getLineStipple MGL_getLineStippleCount
MGL_getLineStyle MGL_getMarkerColor
MGL_getMarkerSize MGL_getMarkerStyle
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MGL_getPenBitmapPattern
MGL_getPenSize
MGL_getPixelFormat
MGL_getWriteMode
MGL_makeCurrentDC
MGL_maxPage
MGL_setAspectRatio
MGL_setColor
MGL_setColorMapMode
MGL_setLineStipple
MGL_setLineStyle
MGL_setMarkerSize
MGL_setPenBitmapPattern
MGL_setPenSize
MGL_setPolygonType
MGL_sizex

MGL_getPenPixmapPattern
MGL_getPenStyle
MGL_getPolygonType
MGL _isCurrentDC
MGL_maxColor

MGL _restoreAttributes
MGL_setBackColor
MGL_setColorCl

MGL _setColorRGB
MGL_setLineStippleCount
MGL _setMarkerColor
MGL_setMarkerStyle
MGL_setPenPixmapPattern
MGL_setPenStyle
MGL_setWriteMode
MGL_sizey

Color and palette manipulation

The following functions provide full control over colors in MGL. MGL can
be running in either color index modes (4 and 8 bits per pixel) and RGB
modes (15 bits and above TrueColor modes, and also RGB 8 bit dithered
modes). In color index modes, the final color of a pixel is determined by the
color lookup table or palette associated with the device context. MGL
provides functions for setting and retrieving color values in the color lookup
tables for a device context, and for realizing the color palette on hardware
devices.

Note that all device contexts have a color lookup table, even memory device
contexts and RGB display device contexts. MGL will convert color values in
4 and 8 bit memory devices on the fly when BitBIting to any other display
device context with 8 bits or more of pixel depth (finding the closest color if
an exact match is not found, and using the color lookup table for RGB
devices). In order for maximum BitBIt performance, you must ensure that
the color table in the memory device is identical to the color table in the
display device, in which case no bitmap translation will be performed. If
you know that all your bitmaps have identity palettes, you can use the
function MGL_checkldentityPalette to turn on and off this checking code to
obtain higher performance. Note however that this does not turn off identity
palette checking when BitBIting to a windowed device context under
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Windows, as this cannot be turned off.

Also provided are functions and macros to pack RGB color values into
proper MGL color values to be passed the to MGL. All MGL color values are
passed to MGL as either a color index or a packed RGB value, packed for the
correct format expected by the device context. The MGL_pack* family of
functions is used to pack color values from 8 bit RGB tuples into the proper
MGL packed RGB color values.

MGL_checkldentityPalette MGL _fadePalette
MGL_getDefaultPalette MGL_getPalette
MGL_getPaletteEntry MGL_getPaletteSize
MGL_mapToPalette MGL_packColor
MGL_packColorFast MGL_packColorRGB
MGL_packColorRGBFast MGL_packColorRGBFast?
MGL_realColor MGL _realizePalette
MGL_rgbBlue MGL_rgbColor
MGL_rgbGreen MGL_rgbRed
MGL_rotatePalette MGL_setDefaultPalette
MGL_setPalette MGL_setPaletteEntry
MGL_unpackColor MGL_unpackColorFast
MGL_unpackColorRGB MGL_unpackColorRGBFast

Device clearing

The following functions provide for clearing the entire device or just the
current viewport to the background color.

MGL_clearDevice MGL_clearViewport

Game Framework

The Game Framework abstracts most of the code overhead required to write
full-screen and windowed applications. Using the Game Framework frees
you from the tedium of writing windows classes and allows you to
concentrate on what’s really important, your game. The Game Framework
library consists of the following functions.

GM_chooseMode GM_setDrawFunc
GM_cleanup GM_setDriverOptions
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GM_exit
GM_findMode
GM_getDoDraw
GM_getExitMainLoop
GM_getHaveWin31
GM_getHaveWin95
GM_getHaveWinNT
GM _init

GM _initPath
GM_initSysPalNoStatic
GM_initWindowPos
GM_mainLoop
GM_processEvents
GM_processEventswin
GM _realizePalette
GM_registerEventProc
GM_registerMainWindow
GM_setAppActivate

Sprite Manager

GM _setEventFunc
GM_setExitFunc
GM_setGameLogicFunc
GM_setKeyDownFunc
GM_setKeyRepeatFunc
GM_setKeyUpFunc
GM_setMode
GM_setModeFilterFunc
GM_setModeSwitchFunc
GM_setMouseDownFunc
GM_setMouseMoveFunc
GM_setMouseUpFunc
GM_setPalette
GM_setPreModeSwitchFunc
GM_setSuspendAppCallback
GM_startOpenGL
GM_swapBuffers

The Sprite Manager provides a seamless interface for using offscreen video
memory to store sprites and other bitmaps for extremely fast sprite
animation. The Sprite Manager can virtualize framebuffers, and provides
for support for rectangular and linear framebuffering. The Sprite Manager

library is comprised of these functions:

SPR_draw
SPR_mgrAddOpaqueBitmap
SPR_mgrAddOpaqueBitmap
SPR_mgrAddTransparentBitmap
SPR_mgrEmpty

OpenGL Rendering

SPR_mgrExit

SPR_magrlnit
SPR_mgrOffscreenCacheFull
SPR_mgrReloadHW
SPR_mgrUsingOffscreenDC

The SciTech MGL includes complete hardware and software support for
OpenGL rendering in full-screen and windowed graphics modes. OpenGL
support is encapsulated in the following functions:

MGL_glChooseVisual

MGL_glRealizePalette
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MGL_glCreateContext
MGL_glDeleteContext
MGL_glEnumerateDrivers
MGL_glGetProcAddress
MGL_glGetVisual
MGL_glHaveHWOpenGL
MGL_glMakeCurrent

MGL_glResizeBuffers
MGL_glSetDriver
MGL_glSetOpenGLType
MGL_glSetPalette
MGL_glSetVisual
MGL_glSwapBuffers

Viewport and clip rectangle manipulation

The following functions provide the ability to change the current viewport
that is used to display all subsequent drawing operations, and to change the
current clipping rectangle within the current viewport. The clip rectangle is
always set in local viewport coordinates, and can never be larger than the

current viewport.

Also provided are functions for converting coordinates between global
screen coordinates and local viewport coordinates, and for obtaining the

dimensions of the current viewport.

MGL_getClipMode
MGL_getClipRect
MGL_getViewport
MGL_getViewportOrg
MGL_globalToLocal
MGL_localToGlobal
MGL_maxx
MGL_maxy
MGL_setClipMode
MGL_setClipRect
MGL_setRelViewport
MGL_setViewport
MGL_setViewportOrg

Pixel plotting

MGL_getClipModeDC
MGL_getClipRectDC
MGL_getViewportDC
MGL_getViewportOrgDC
MGL_globalToLocalDC
MGL _localToGlobalDC
MGL_maxxDC
MGL_maxyDC
MGL_setClipModeDC
MGL_setClipRectDC
MGL_setRelViewportDC
MGL_setViewportDC
MGL_setViewportOrgDC

The following functions provide support for displaying single pixels, and
for retrieving the color of single pixels for a device context. The Fast style
functions require that you call the MGL_beginPixel function to set the
hardware for drawing multiple pixels as fast as possible.
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MGL_beginPixel MGL_endPixel

MGL_getPixel MGL_getPixelCoord
MGL_getPixelCoordFast MGL_getPixelFast
MGL_pixel MGL_pixelCoord
MGL_pixelCoordFast MGL_pixelFast

Scanline color scanning

The following functions provide support for building high performance
floodfill type operations on device contexts. They provide the ability to scan
through a device context searching for specific color values or color changes
on a scanline by scanline basis, and are implemented as fast as possible for
each display device context.

MGL_scanLeftForColor MGL_scanLeftWhileColor
MGL_scanRightForColor MGL_scanRightWhileColor

High performance drawing interface functions

The following functions put the hardware into special high speed drawing
states for drawing various types of primitives. All of the MGL Fast style
functions require that one of the functions be called before the fast drawing
code is called, and eliminate time consuming hardware setup code in the
low level rasterizing code for the device context. Generally you should try to
draw as many primitives of the same type between calls to the begin and
end functions.

MGL_beginDirectAccess MGL_endDirectAccess

Line drawing and clipping

The following functions provide support for drawing lines, and clipping
lines to a fixed point clipping rectangle. MGL provides support for
rasterizing lines with integer endpoints or with fixed point endpoints for
maximum precision. MGL will actually rasterize all lines with 16.16
precision internally, allowing for the line endpoints to lie on non-integer
pixel boundaries, so the integer line drawing routines simply end up calling
the fixed point routines, so you should always try to use the fixed point
routines where possible for maximum performance.

MGL_clipLineFX MGL_getCP
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MGL_getX MGL_getY

MGL line MGL _lineCoord
MGL_lineCoordFX MGL_lineEngine
MGL_lineFX MGL _lineRel
MGL._lineRelCoord MGL lineTo
MGL_lineToCoord MGL_moveRelCoord
MGL_moveRel MGL_moveTo
MGL_moveToCoord MGL _scanLine

Polyline, marker and pixel drawing

The following functions provide support for drawing sets of integer
coordinate lines, markers and pixels. Markers in MGL are small circles,
rectangles or crosses used to mark elements in 2D charts.

MGL_marker MGL_polyLine
MGL_polyMarker MGL_polyPoint

Polygon drawing

The following polygon routines come in two flavors. One takes vertex
coordinates in integer format (16 or 32 bit integers depending on memory
model) and the other takes vertex coordinates in 16.16 fixed point format.
The fixed point format version is always the fastest, and in fact the integer
versions simply convert all the vertices to fixed points and call the fixed
point routine. The integer versions are mainly still in the API for
compatibility with the MGL 1.x releases. If you are writing new code, or
porting old code, you should always used the fixed point polygon
rasterizing routines.

MGL_fillPolygon MGL_fillPolygonCnvx
MGL_fillPolygonCnvxFX MGL_fillPolygonFX

Rectangle drawing

The following functions provide support for drawing outlined rectangles
and solid rectangles filled with the current pen pattern.

MGL_fillRect MGL_fillRectCoord
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MGL _fillRectPt MGL _rect
MGL_rectCoord MGL_rectPt

Ellipse drawing

The following functions provide support for drawing ellipses and elliptical
arcs, either as outlines or solid filled with the current pen pattern. Note that
MGL provides the ability to draw ellipses given a center coordinate and
integer radii, or by providing a bounding rectangle for the ellipse. The
bounding rectangle versions allow you to draw any sized ellipse, some of
which will have the center coordinate located on a non-integer half-pixel
boundary.

MGL_ellipse MGL_ellipseArc
MGL_ellipseArcCoord MGL_ellipseArcEngine
MGL _ellipseCoord MGL_ellipseEngine
MGL_fillEllipse MGL_fillEllipseArc
MGL_fillEllipseArcCoord MGL_fillEllipseCoord

MGL_getArcCoords

Text attribute manipulation

10

The following functions provide the ability to control text rasterizing
attributes such as the horizontal and vertical justification, text direction and
text size (for vector fonts only). Also provided are functions for measuring
the size of text in the current font for appropriate character placement
computations.

MGL_charwidth MGL_getCharMetrics
MGL_getFontMetrics MGL_getSpaceExtra
MGL_getTextDirection MGL_getTextJustify
MGL_getTextSettings MGL_getTextSize
MGL_maxCharWidth MGL_setSpaceExtra

MGL _setTextDirection MGL_setTextlustify

MGL _setTextSettings MGL_setTextSize

MGL _textBounds MGL_textHeight

MGL _textWidth MGL_underScoreLocation
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Text drawing

The following functions provide the ability to draw text in the current text
attributes, such as the justification and direction.

The MGL_vecFontEngine function allows you to rasterize vector fonts by
calling your own drawing routines, which can be used to do things like pass
the vertices for vector fonts through 2D and 3D transformations to draw 2D
and 3D transformed text.

MGL_drawsStr MGL_drawStrXY
MGL_getFont MGL_useFont
MGL_vecFontEngine

BitBIt support

The following functions provide support for copying blocks of image data
between device contexts, or between areas of the same device context. The
data can be copied using a simple solid copy, with arbitrary stretching and
shrinking of the data to a different-sized destination rectangle and with
source transparency for drawing transparent sprites for animation.

SciTech MGL also fully supports rasterizing of monochrome bitmaps, which
can be used for fast masking operations and for rasterizing custom
monochrome text.

MGL_bitBIt MGL_bitBltCoord
MGL_divotSize MGL_divotSizeCoord
MGL_getDivot MGL_getDivotCoord
MGL_putBitmap MGL_putBitmapMask
MGL_putBitmapSection MGL_putBitmapTransparent
MGL_putBitmapTransparentSection MGL_putDivot
MGL_puticon MGL_putMonolmage
MGL_stretchBitmap MGL_stretchBitmapSection
MGL_stretchBLT MGL._stretchBltCoord
MGL_transBIt MGL._transBItCoord

Linear OffscreenDC BitBIt support
The following functions are specialized functions for performing hardware

accelerated BitBIt operations between linear offscreen memory DC’s and the
display DC. Many hardware devices do not support linear offscreen
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memory, but can only support the normal rectangular offscreen display
device contexts.

See Platform Specific: MGLWIN for more information on linear offscreen

devices.
MGL_bitBItLin MGL_bitBItLinCoord
MGL _transBItLin MGL _transBItLinCoord

Monochrome bitmap manipulation

The following functions provide support for drawing monochrome glyphs
(used to implement custom text rasterizing routines) and performing
rotations and other operations on monochrome bitmaps.

MGL_buildMonoMask MGL_drawGlyph
MGL_getGlyphHeight MGL_getGlyphWidth
MGL_mirrorGlyph MGL _rotateGlyph

Double buffering support

The following functions provide support for hardware double buffering on
display devices that have two display buffers. Hardware double buffering is
used to achieve flicker free animation, but drawing to a hidden portion of
display memory and then instantly updating the screen by changing the
visible display page to the previously hidden display page.

MGL_doubleBuffer MGL_getActivePage
MGL_getVisualPage MGL_setActivePage
MGL_setVisualPage MGL_singleBuffer

MGL_swapBuffers

Hardware scrolling or panning
The following functions provide the capability to scroll around within a

hardware scrolling or panning device context. For combining hardware
scrolling and double buffering, you can use MGL_setDisplayStart and
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MGL_setVisualPage together.

MGL_getDisplayStart MGL_setDisplayStart

Region management

The following functions provide support for managing complex regions,
and generating new complex region primitives. Complex regions are used to
represent 2D arbitrarily complex regions as unions of smaller rectangles,
and can represent shapes with complex outlines, holes in the middle and
even totally disjoint areas. These routines allow you to create, copy, free and
draw such regions, as well as generate regions with specific shapes that can
be combined with other regions to produce more complex shapes.

You can also traverse a complex region, which allows you to call a particular
function for every rectangle in the union of rectangles that make up the
complex region. This allows you to use complex regions to maintain visible
update areas and complex clipping regions for building high performance
GUI user interface libraries running on top of MGL.

MGL_clearRegion MGL_copyRegion
MGL_drawRegion MGL_freeRegion
MGL_newRegion MGL_optimizeRegion
MGL_rgnEllipse MGL_rgnEllipseArc
MGL_rgnGetArcCoords MGL_rgnLine
MGL_rgnLineCoord MGL_rgnLineCoordFX
MGL_rgnLineFX MGL_rgnSolidEllipse
MGL_rgnSolidEllipseArc MGL_rgnSolidRect
MGL_rgnSolidRectCoord MGL_rgnSolidRectPt

MGL_traverseRegion

Region algebra

The following functions provide support for performing Boolean arithmetic
operations on complex regions to produce new complex regions. These
Boolean arithmetic routines form the heart of the MGL complex region
support, and allow you to construct arbitrarily complex shapes from the
simple region primitives that MGL can pre-generate for you.

MGL_diffRegion MGL_diffRegionRect

MGL Library Overview 13



MGL_emptyRegion MGL_equalRegion

MGL_isSimpleRegion MGL_offsetRegion
MGL_ptinRegionCoord MGL _sectRegion
MGL_sectRegionRect MGL_unionRegion
MGL_unionRegionOfs MGL_unionRegionRect

RGB to 8 bit halftone dithering routines

The following functions allow you to obtain a copy of an MGL halftone
palette, which is used for RGB to 8 bit real time dithering, and for
performing the dither operation on a single pixel so you can implement
your own real-time dithering routines.

MGL_getHalfTonePalette MGL_halfTonePixel

Resource loading/unloading

The following functions provide support for loading and unloading MGL
resources, such as bitmaps, icons, cursors and fonts. MGL can load standard
Windows 3.1 bitmaps, icons, cursor and font files, so you can use your
favorite Windows resource editors to build these for your application
programs.

MGL_availableBitmap MGL _availableCursor
MGL _availableFont MGL _availablelcon
MGL_availablePCX MGL_getBitmapSize
MGL_getBitmapFromDC MGL_getPCXSize
MGL_loadBitmap MGL _loadPCX
MGL_loadBitmapIintoDC MGL _loadCursor

MGL _loadFont MGL _loadlcon

MGL _loadPCXIntoDC MGL_saveBitmapFromDC
MGL_savePCXFromDC MGL_unloadBitmap
MGL_unloadCursor MGL_unloadFont

MGL _unloadicon

Rectangle and Point manipulation
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The following functions provide support for performing Boolean operations
on simple rectangles. Note that some operations are not exact, and
sometimes the result cannot be properly represented as a single rectangle. If
you need to obtain the proper result, you will need to use the complex
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region routines.

MGL_defRect MGL_defRectPt
MGL_disjointRect MGL_emptyRect
MGL_equalPoint MGL_equalRect
MGL _insetRect MGL_leftTop
MGL_offsetRect MGL_ptinRect
MGL_ptIinRectCoord MGL_ptinRegion
MGL _insetRect MGL_rightBottom
MGL_sectRectCoord MGL_unionRect

MGL_unionRectCoord

Random number generation routines

The following functions provide support for generating fast random
numbers with either 16 or 32 bits of range.

MGL_random MGL_randoml
MGL_srand

Fixed point utility routines

The following functions provide support for performing simple fixed point
arithmetic. MGL passes most coordinates to drawing routines in 16.16 fixed
point format, and these routines provide support for fast multiplication and
division operations with these numbers. If you need more functionality for

fixed point arithmetic, contact SciTech Software for more information about
our full featured fixed point library.

MGL_backfacing MGL_FixDiv
MGL_FixMul MGL_FixMulDiv

Memory allocation and clearing

The following routines provide support for allocating, freeing and clearing
memory blocks that are larger than 64Kb in size, and work properly even in
16 bit real mode code.

MGL_calloc MGL_free
MGL_malloc MGL_memcpy
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MGL_memcpyVIRTDST MGL_memcpyVIRTSRC
MGL_memset MGL_memsetl
MGL_memsetw MGL _useLocalMalloc

Platform Specific: MGLDOS

The following functions are specific to the MSDOS version of MGL. Most of
the functions found in the MGLDOS specific bindings are also present in the
other platform specific bindings, so you can write common code that will
compile for any of the supported platforms.

Note that MGL provides support for two different types of offscreen device
contexts for handling devices with hardware accelerated BitBIt functions.
The normal offscreen device context interprets the offscreen display
memory as a rectangular region that can be addressed in a fashion similar to
the normal display device. Sprites and bitmaps stored in the offscreen
memory must be addressed using the bounding rectangles for each bitmap,
requiring the offscreen memory to be divided up into multiple rectangles.
However the linear offscreen device context interprets the offscreen display
memory as a linear block of memory, and sprites and other bitmaps can be
cached one after the other in the offscreen device, and are referenced
according to their offset in the offscreen display device, allowing for much
more efficient storage of sprites and bitmaps in the offscreen buffer.

Some functions, like the MGL_suspend and MGL_resume functions are
specific to MSDOS to handle issues like being able to shell out to DOS.

MGL_beep MGL _createDisplayDC
MGL_createLinearOffscreenDC MGL_createMemoryDC
MGL_createOffscreenDC MGL_createScrollingDC
MGL_delay MGL_destroyDC
MGL_getPaletteSnowLevel MGL_getTickResolution
MGL_getTicks MGL_resume
MGL_setPaletteSnowLevel MGL_suspend

MGL_useEvents

Platform Specific: MGLWIN

The following functions are specific to the Windows version of MGL. Most
of the functions found in the MGLWIN specific bindings are also present in
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the other platform specific bindings, so you can write common code that
will compile for any of the supported platforms.

MGL can run in the Windows environment as either a windowed
application (a normal Windows application using MGL for drawing to
offscreen DIB’s) or as a fullscreen application (using our WinDirect
technology). The API for fullscreen applications is almost identical to that
for all other fullscreen environments. However when running in a
windowed environment, all event handling should be done using the
normal Windows methods, and MGL should be used simply for drawing
data to an offscreen DIB.

Note also that the Windowed environment is currently the only supported
environment if you plan to target Windows NT. To run only on Windows
NT, you must initialize MGL with the MGL_initWindowed function rather
than the normal MGL_init function. The MGL_init function will attempt to
load the fullscreen DLL libraries, which will not load under Windows NT.
Also if you plan to target a windowed only environment for Windows 95,
then by using MGL_initWindowed you won’t have to ship the WinDirect
fullscreen DLL’s with your application.

Note that MGL provides support for two different types of offscreen device
contexts for handling devices with hardware accelerated BitBIt functions.
The normal offscreen device context interprets the offscreen display
memory as a rectangular region that can be addressed in a fashion similar to
the normal display device. Sprites and bitmaps stored in the offscreen
memory must be addressed using the bounding rectangles for each bitmap,
requiring the offscreen memory to be divided up into multiple rectangles.
However the linear offscreen device context interprets the offscreen display
memory as a linear block of memory, and sprites and other bitmaps can be
cached one after the other in the offscreen device, and are referenced
according to their offset in the offscreen display device, allowing for much
more efficient storage of sprites and bitmaps in the offscreen buffer.

MGL_activatePalette MGL_beep
MGL_createDisplayDC MGL _createLinearOffscreenDC
MGL_createMemoryDC MGL _createOffscreenDC
MGL_createScrollingDC MGL _createWindowedDC
MGL_delay MGL_destroyDC
MGL_getFullScreenWindow MGL_getPaletteSnowLevel
MGL_getTickResolution MGL_getTicks
MGL_initWindowed MGL _registerEventProc
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MGL_setApplnstance
MGL_setPaletteSnowLevel
MGL_setWinDC

MGL_setMainWindow
MGL_setSuspendAppCallback
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MGL Library Reference

Reference Entry Template

Summary of what the function does.

Syntax
<type> function( <type> paraneter[,...] )

Prototype in
header.h

This lists the header file(s) containing the prototype for the function. The
prototype of a function may be contained in more than one header file, in
which case all the files would be listed, so use whichever one is more
appropriate.

Parameters
Briefly describes each of the function parameters.

Return value
This section describes the value returned by the function (if any ).

Description

This section describes what the function does, the parameters it takes and
any details you might need to know in order to get full use out of the
function.

See Also
This section gives a list of other related functions in the library that may be
of interest.
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CPU_getProcessorSpeed

Returns the speed of the processor in Mhz.

Declaration
ul ong CPU get Processor Speed(voi d)

Prototype In
ztimer.h

Return Value
Processor speed in Mhz.

Description
This function returns the speed of the CPU in Mhz. Note that if the speed
cannot be determined, this function will return 0.

See Also
CPU_getProcessorType, CPU_haveMMX
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CPU_getProcessorType

Returns the type of processor in the system.

Declaration
ui nt CPU_get Processor Type(voi d)

Prototype In
ztimer.h

Return Value
Numerical identifier for the installed processor

Description

Returns the type of processor in the system. Note that if the CPU is an
unknown Pentium family processor that we don't have an enumeration for,
the return value will be greater than or equal to the value of
CPU_UnkPentium (depending on the value returned by the CPUID
instruction).

See Also
CPU_getProcessorSpeed, CPU_haveMMX
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CPU_haveMMX

Returns true if the processor supports Intel MMX extensions.

Declaration
bool CPU_haveMVX( voi d)

Prototype In
ztimer.h

Return Value
True if MMX is available, false if not.

Description

This function determines if the processor supports the Intel MMX extended
instruction set. If the processor is not an Intel or Intel clone CPU, this
function will always return false.

See Also
CPU_getProcessorType, CPU_getProcessorSpeed
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EVT asciiCode

Macro to extract the ASCII code from a message.

Declaration
uchar EVT ascii Code(
ul ong nessage)

Prototype In
mgraph.h

Parameters
message Message to extract ASCII code from

Return Value
ASCII code extracted from the message.

Description

Macro to extract the ASCII code from the message field of the event_t
structure. You pass the message field to the macro as the parameter and the
ASCII code is the result, for example:

event _t nyEvent;

uchar code;
code = MA._ascii Code(nmyEvent. nessage);

See Also
EVT_scanCode, EVT_repeatCount
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EVT flush

Flushes all events of a specified type from the event queue.

Declaration
void MALAPI EVT_fl ush(
ui nt mask)

Prototype In

mgraph.h
Parameters
mask Mask specifying the types of events that should be
removed
Description

Flushes (removes) all pending events of the specified type from the event
gueue. You may combine the masks for different event types with a simple
logical OR.

See Also
EVT _getNext, EVT_halt, EVT_peekNext
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EVT_getNext

Retrieves the next pending event from the event queue.

Declaration

bool MGALAPI EVT_get Next (
event _t *evt,
ui nt mask)

Prototype In

mgraph.h

Parameters
evt Pointer to structure to return the event info in
mask Mask specifying the types of events that should be

removed

Return Value
True if an event was pending, false if not.

Description

Retrieves the next pending event from the event queue, and stores it in a
event_t structure. The mask parameter is used to specify the type of events to
be removed, and can be any logical combination of any of the flags defined
by the MGL_eventType enumeration.

The what field of the event contains the event code of the event that was
extracted. All application specific events should begin with the
EVT_USEREVT code and build from there. Since the event code is stored in
an integer, there is a maximum of 16 different event codes that can be
distinguished (32 for the 32 bit version). You can store extra information
about the event in the message field to distinguish between events of the
same class (for instance the button used in a EVT_MOUSEDOWN event).

If an event of the specified type was not in the event queue, the what field of
the event will be set to NULLEVT, and the return value will return false.
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The EVT_TIMERTICK event is used to report that a specified time interval
has elapsed since the last EVT_TIMERTICK event occurred. See
EVT_setTimerTick() for information on how to enable timer tick events and
to set the timer interval.

See Also
EVT_flush, EVT_halt, EVT_peekNext, EVT_setTimerTick
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EVT halt

Flushes all events of a specified type from the event queue.

Declaration

void MELAPI EVT halt(
event _t *evt,
ui nt mask)

Prototype In

mgraph.h
Parameters
evt Pointer to __ .
mask Mask specifying the types of events that should be
removed
Description

Flushes (removes) all pending events of the specified type from the event
queue. You may combine the masks for different event types with a simple
logical OR.

See Also
EVT_getNext, EVT_halt, EVT_peekNext
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EVT _isKeyDown

Determines if a specified key is currently down.

Declaration
bool MALAPI EVT_ i sKeyDown(
uchar scanCode)

Prototype In
mgraph.h

Parameters
scanCode Scan code to test

Return Value
True of the specified key is currently held down.

Description

This function determines if a specified key is currently down at the time that
the call is made. You simply need to pass in the scan code of the key that
you wish to test, and SciTech MGL will tell you if it is currently down or
not. SciTech MGL does this by keeping track of the up and down state of all
the keys.
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EVT_peekNext

Peeks at the next pending event in the event queue.

Declaration

bool MAAPI EVT_ peekNext (
event _t *evt,
ui nt mask)

Prototype In

mgraph.h

Parameters
evt Pointer to structure to return the event info in
mask Mask specitying the types of events that should be

removed

Return Value
True if an event is pending, false if not.

Description

Peeks at the next pending event of the specified type in the event queue. The
mask parameter is used to specify the type of events to be peeked at, and
can be any logical combination of any of the flags defined by the
MGL_eventType enumeration.

In contrast to EVT_getNext, the event is not removed from the event queue.
You may combine the masks for different event types with a simple logical
OR.

See Also
EVT_flush, EVT_getNext, EVT_halt
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EVT_post

Posts a user defined event to the event queue

Declaration
bool MALAPI EVT_ post (
ul ong whi ch,
ui nt what,
ul ong nessage,
ul ong nodifiers)

Prototype In

mgraph.h

Parameters
what Type code for message to post
message Event specific message to post
modifiers Event specific modifier flags to post

Return Value
True if event was posted, false if event queue is full.

Description
This routine is used to post user defined events to the event queue.

See Also
EVT _flush, EVT_getNext, EVT_peekNext, EVT_halt
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EVT _repeatCount

Macro to extract the repeat count from a message.

Declaration
short EVT_repeat Count (
ul ong nessage)

Prototype In
mgraph.h

Parameters
message Message to extract repeat count from

Return Value
Repeat count extracted from the message.

Description

Macro to extract the repeat count from the message field of the event
structure. The repeat count is the number of times that the key repeated
before there was another keyboard event to be place in the queue, and
allows the event handling code to avoid keyboard buffer overflow
conditions when a single key is held down by the user. If you are processing
a key repeat code, you will probably want to check this field to see how
many key repeats you should process for this message.

See Also
EVT _asciiCode, EVT_repeatCount
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EVT scanCode

Macro to extract the keyboard scan code from a message.

Declaration
uchar EVT_scanCode(
ul ong nessage)

Prototype In
mgraph.h

Parameters
message Message to extract scan code from

Return Value
Keyboard scan code extracted from the message.

Description

Macro to extract the keyboard scan code from the message field of the event
structure. You pass the message field to the macro as the parameter and the
scan code is the result, for example:

event _t myEvent;

uchar code;
code = MA_scanCode(myEvent . nessage) ;

See Also
EVT asciiCode, EVT_repeatCount
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EVT setTimerTick

Set the interval between EVT_TIMERTICK events.

Declaration
int MGLAPI EVT setTimerTi ck(
int ticks)

Prototype In
mgraph.h

Parameters
ticks New value for timer tick interval (in milliseconds)

Return Value
Old value of timer tick interval

Description

This routine sets the number of ticks between each posting of the
EVT_TIMERTICK event to the event queue. The EVT_TIMERTICK event is
off by default. You can turn off the posting of EVT_TIMERTICK events by
setting the tick interval to 0.

Under Windows, one tick is approximately equal to 1/1000 of a second
(millisecond).

Under MSDOS, one tick is approximately equal to 1/18.2 of a second. To
work out a precise interval given in seconds, use the following expression:

ticks = secs * (1193180.0 / 65536.0);
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GM_chooseMode

Display a dialog box to choose a fullscreen graphics mode

Declaration

bool MALAPI GM chooseMode(
GM nodel nfo *node,
bool *startW ndowed)

Prototype In
gm\gm.h

Parameters
mode Place to return the selected mode information
startWindowed True if use wishes to start windowed, false if not

Return Value
True if a mode was chosen, false on error or if the user clicked cancel.

Description

This function will bring up a dialog box allowing the user to interactively
choose the graphics mode to be used for fullscreen modes, as well as
allowing then to change the OpenGL implementation, WinDirect and
DirectDraw support and also force the game to start in a window or
fullscreen. This is mostly a convenience function which is great for
debugging, testing and demonstration purposes. Note that if you do call this
function, you must add the resources for the dialog box used to your
application, which are located in the
SCITECH\INCLUDE\NGM\GMDLG.RC resource file.
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GM_cleanup

Cleans up the Game Framework and restores original mode

Declaration
void MALAPI GM cl eanup(voi d)

Prototype In
gm\gm.h

Description

This function calls the users registered exit function, exits SciTech MGL
(which puts the system back into text mode for DOS or GDI mode for
Windows) and then does some final Game Framework cleanup. Normally
you wont call this function unless you have replaced the GM_mainLoop
function with your own custom version.

See Also
GM_mainLoop, GM_processEvents, GM_processEventsWin
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Tells the Game Framework to exit the main loop

Declaration
void MALAPI GM exit(void)

Prototype In
gm\gm.h

Description

This function simple lets the Game Framework know that the user wants to
exit and to clean up and exit from the main loop. After a call to this function,
the Game Framework will return from GM_mainLoop when it begins to
process the next frame.

See Also
GM_mainLoop
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GM_findMode

Finds an available mode that has the desired resolution and color depth.

Declaration
bool MALAPI GM fi ndvbde(
GM nodel nfo *node,

int xRes,
int yRes,
int bits)
Prototype In
gm\gm.h
Parameters
mode Place to store the returned graphics mode information
XxRes X resolution of the mode to'tin
yRes Y resolution of the mode to find
bits Color depth of the mode to find (-1 for don't care)

Return Value
True if a valid mode was found, false if not found.

Description

This function searches the list of available graphics modes for one that
matches the desired resolution and color depth. This is most useful for
finding a good default graphics mode to start your game in if the user has
not selected a default mode yet. Note that this function searches for the
mode from the top of the list backwards, so that we find the highest
performance 320x200 and 320x240 modes (i.e.: the Linear Framebuffer
modes rather than the VGA ModeX or Standard VGA modes).
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GM_getDoDraw

Returns true if drawing is allowed

Declaration
bool MALAPI GM get DoDr aw( voi d)

Prototype In
gm\gm.h

Return Value
True if drawing is allowed

Description

This function returns the value of the global variable GM_doDraw, and is
primarily intended as an interface function in the DLL version of the Game
Framework used for Borland Delphi.
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GM_getExitMainLoop

Returns true if the main loop should exit

Declaration
bool MGALAPI GM get Exit Mai nLoop(voi d)

Prototype In
gm\gm.h

Return Value
True if the main loop should exit

Description

This function returns the value of the global variable GM_exitMainLoop,
and is primarily intended as an interface function in the DLL version of the
Game Framework used for Borland Delphi.
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GM_getHaveWin31

Returns true if we are running on Windows 3.1

Declaration
bool MA.API GM get HaveW n31(voi d)

Prototype In
gm\gm.h

Return Value
True when running on Windows 3.1

Description

This function returns the value of the global variable GM_haveWin31, and is
primarily intended as an interface function in the DLL version of the Game
Framework used for Borland Delphi.
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GM_getHaveWin95

Returns true if we are running on Windows 95

Declaration
bool MAAPI GM get HaveW n95( voi d)

Prototype In
gm\gm.h

Return Value
True when running on Windows 95

Description

This function returns the value of the global variable GM_haveWin95, and is
primarily intended as an interface function in the DLL version of the Game
Framework used for Borland Delphi.
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GM_getHaveWinNT

Returns true if we are running on Windows NT

Declaration
bool MAAPI GM get HaveW nNT(voi d)

Prototype In
gm\gm.h

Return Value
True when running on Windows NT

Description
This function returns the value of the global variable GM_haveWinNT, and

is primarily intended as an interface function in the DLL version of the
Game Framework used for Borland Delphi.
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Initializes the Game Framework

Declaration
GWDC * MELAPI GMinit(
const char *w ndowTitl e)

Prototype In
gm\gm.h

Parameters
windowTitle Title for window in windowed modes and on task bar

Return Value
Pointer to the game framework context object

Description

This function initializes the Game Framework and must be called before you
attempt to set a graphics mode. Once this function has been called, the
Game Framework will have enumerated all the available graphics modes
and stored this information into the modeList field of the GMDC structure
returned from this function. It is then up to the application to find a suitable
mode and initialized it with a call to GM_setMode.

Before you can do anything useable with the Game Framework, after you
have called the GM_init function, you must then register a number of
function callbacks with the Game Framework that it will call to implement
the 'body’ of the game (similar to C++ virtual functions, but in C). Two of
the most important are GM_setDrawFunc and GM_setGameLogicFunc. If you
want to respond to keyboard commands you will probably also want to call
GM_setKeyDownFunc as well.

Note: The Game FrameworKk is responsible for creating the main window used by
the game. Hence the value you pass in for windowTitle will be the main title
for your games window in windows modes, as well as the title that the user
will see when your game is minimised to the task bar in Windows 95 and
Windows NT 4.0.

Note: The Game Framework only creates and maintains a single window for the
life of the game, and on switches between windowed and fullscreen modes
will automatically change the attributes of the main window for the
appropriate mode. This way your game only needs to register a single main
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initialization time, and avoids the problems of re-starting DirectSound
during mode switches (and hence you sound can continue to play as you
switch on the fly between resolutions and fullscreen and windowed modes).

See Also
GM_setDriverOptions, GM_setMode, GM_setDrawFunc,
GM_setGameLogicFunc
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GM _initPath

Disables support for static system palette colors

Declaration
void MALAPI GM.init Pat h(
const char *MdLPat h)

Prototype In
gm\gm.h

Parameters
MGLPath path to MGL resources

Description

This function tells the Game Framework where to find the MGL resources
such as bitmaps, fonts etc. By default SciTech MGL always looks in the
current directory, however you can use this to point to a directory that
contains the resources such as on a CD-ROM drive. Functions such as
MGL_loadBitmap and MGL_loadFont will use this path to locate the files.

See Also
GM_init
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GM_initSysPalNoStatic

Disables support for static system palette colors

Declaration
void MALAPI GM.initSysPal NoStati c(
bool fl ag)

Prototype In
gm\gm.h

Parameters
flag True to disable static system colors

Description

This function is used to inform the Game Framework whether you wish to
bypass the static system palette in your game and use all available colors
(except 0 and 255 which are always black and white respectively). By default
the static colors are left alone and SciTech MGL will modify the hardware
palette to use the proper static colors (by default this value is set to false and
the static system colors cannot be changed).

See Also
GM _init
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GM_initWindowPos

Sets the default window position for windowed modes

Declaration

void MALAPI GM.i ni t W ndowPos(
int X,
int y)

Prototype In
gm\gm.h

Parameters

§ ¥ £88rdinate for top |&ft cBFREF 8F WiRHsW

Description

This function tells the Game Framework where you want the top left corner
of the window to be positioned for windowed modes. By default the Game
Framework will center the window on the screen the first time the window
is created, and you can use this function to override the default behavior.

See Also
GM _init
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Runs the main loop for the Game Framework

Declaration
void MELAPI GM nmai nLoop(voi d)

Prototype In
gm\gm.h

Description

This function is the main event loop for the Game Framework, and controls
execution of the game until the game exists. This function is responsible for
farming out events to the event handling callbacks registered by the game
along with calling the game's gameLogic and draw callbacks. Note that if
we are suspended on the task bar we continue to process events and call the
gameLogic function (so networking can continue) however we skip the call
the to drawing function to avoid attempting to write to video memory we
no longer own.

The main loop is a simple loop constructed of the following steps (note that
MyGamelLogic and MyDrawFrame are assumed to be your game logic and
draw functions that you would normally register with the Game Framework
before calling the GM_mainLoop function):

GM _exi t Mai nLoop = fal se;
while (! GM exitMinLoop) {
GM processEvent s();

MyGaneLogi c();
if (GV.doDraw)
My Dr awfr ame() ;

}
GM cl eanup();

If you wish to replace the main loop with your own, you can take the
existing main loop code and replace it with your own variations. The
GM_processEvents functions processes events via the MGL event handling
functions and dispatches them to the registered event callbacks. If you wish
you can call GM_processEventsWin instead, which will simply flush the
windows message queue and you will be expected to handle all keyboard
and mouse events with the window procedure registered with
GM_registerEventProc. Hence an alternate main loop with all event handling
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done in regular window procedure would be coded as follows:

GM exi t Mai nLoop = fal se;
GM r egi st er Event Proc( MyW ndowPr oc) ;
while (! GM exitMinLoop) {
GM processEventsWn();
MyGaneLogi c();
if (GM . doDraw)
My Dr awfr ame() ;

}
GM cl eanup();

Note: If you do replace the main loop with your own, make absolutely sure that you
don’t call your draw function if the global variable GM_doDraw is set to
false, otherwise your game could lock the system when the user Alt-Tabs
away and back to the desktop. Also make sure that you call GM_cleanup on
the way out.

Note: To exit the main loop, call the GM_exit function which lets the main loop
know that it should exit on the next iteration.

Note: You must call GM_processEvents or GM_processEventsWin in your main
loop to ensure that the Game Framework has a chance to process some
internal functions every loop.

See Also
GM_init, GM_setDrawFunc, GM_setGameLogicFunc, GM_exit,
GM_processEvents, GM_processEventsWin, GM_cleanup
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GM_processEvents

Processes all events for the current iteration of the main loop

Declaration
voi d MELAPI GM processEvent s(voi d)

Prototype In
gm\gm.h

Description

This function is the event processing handler for the main event loop for the
Game Framework. This function is responsible for farming out events to the
event handling callbacks registered by the game.

Note: If you wish to process messages in your game using a regular Windows
window procedure, replace the GM_mainLoop function with your own and
call GM_processEventsWin instead.

See Also
GM_mainLoop, GM_processEventsWin, GM_cleanup
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GM_processEventsWin

Processes all Windows events for the current iteration of the main loop

Declaration
voi d MALAPI GM processEvent sW n(voi d)

Prototype In
gm\gm.h

Description

This function is the message processing handler for the main event loop for
the Game Framework. This function basically processes all windows
messages and passes them to the window procedure for handling. Note that
this function does not use SciTech MGL's event handling routines, and is
specific to Windows. Essentially this function implements the following:

whi | e (PeekMessage( &rsg, NULL, O, 0, PM_ REMOVE) ) {
Tr ansl at eMessage( &sQ) ;
D spat chMessage( &msgQ) ;
}

See Also
GM_mainLoop, GM_processEvents, GM_cleanup
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GM_realizePalette

Programs the hardware color palette

Declaration

void MALAPI GMrealizePal ette(
i nt nunCol ors,
int startl ndex,
int waitVRT)

Prototype In
gm\gm.h

Parameters
numColors Number of colors to set
startindex Starting index in device context palette
waitVRT True to wait for vertical retrace

Description

This function programs the hardware color palette from the current display
device context. You should first call GM_setPalette to set the color palette
entries to the values that you require before calling this function.

Note: If we have a memory back buffer we also realize the palette values for this to
ensure we have an identity palette for blit operations for maximum speed.

See Also
GM_setPalette
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GM _registerEventProc

Registers a user event procedure with the Game Framework

Declaration
void MaLAPI GM regi st er Event Proc(
MGEL_WNDPROC w npr oc)

Prototype In
gm\gm.h

Parameters
winproc User window procedure to register

Description

This function registers a user window procedure with the Game
Framework. The primary purpose of this function is to allow your game to
process regular windows messages (such as CD-Audio notification
messages and other messages not automatically handled by the Game
Framework) in your game. To use this function, simply write a regular
window procedure as you would normally for a real window, but instead of
registering the window procedure with in the RegisterClass function (the
Game Framework calls RegisterClass for you during initialization) call this
function to register your window procedure with the Game Framework.

Note: This function is only available in the Windows version of the Game
Framework.
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GM_registerMainWindow

Registers a user main window with the Game Framework

Declaration
void MALAPI GM regi st er Mai nW ndow( MaL_ HVND
hwndMai n)

Prototype In
gm\gm.h

Parameters
hwndMain Handle to the main window for the application

Description

This function registers a user main window with the Game Framework. The
primary purpose of this function is to allow your main game code to do the
creation of the main window that is used by the Game Framework, instead
of letting the Game Framework libraries do it for you. This is mostly to
support integrating the Game Framework code with existing game code that
already does window creation and message handling.

Note that you should only call this function after you have called GM_init to
initialize the Game Framework.

Note: If you use this function to register a main window, do not use the
GM_registerEventProc function to register your window procedure with the
Game Framework!!

Note: This function is only available in the Windows version of the Game
Framework.
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GM_setAppActivate

Sets the application activate callback function

Declaration

voi d MELAPI GM set AppActi vat e(
GM acti vat eFunc func)

typedef void (*GM activat eFunc) (
bool active)

Prototype In
gm\gm.h

Parameters
func Application activate callback function to register

Description

This function sets the application activate callback function for your Game
Framework game. This function is called in windowed modes whenever the
activation status of your game changes, which can occur if the window is
minimised to the task bar or if the user switches away to another application
using Alt-Tab. Your callback is passed a flag that indicates whether your
game is now currently active or not, and should be used to enable and
disable support for things such as CD-Audio when your application loses
activation (or the current focus).

Note: The Game Framework contains built in support for enabling and disabling
the static system palette colors when running in windowed modes, and will
automatically switch back to static system color mode when your window
loses the activation focus. Hence you should not attempt to change this in
your application activate callback (if you want to be able to use the static
system colors in a window, call GM_initSysPalNoStatic(true) before you
initialize the Game Framework.

Note: This function is only called in windowed modes, and the equivalent function
for fullscreen modes is set with the GM_setSuspendAppCallback function.

See Also
GM_init, GM_setSuspendAppCallback, GM_initSysPalNoStatic
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GM_setDrawFunc

Sets the draw callback function

Declaration
voi d MALAPI GM set Dr awFunc(
GM _dr awFunc func)
typedef void (*GM drawkFunc) (voi d)

Prototype In
gm\gm.h

Parameters
func Draw callback function to register

Description

This function sets the draw callback function for your Game Framework
game and is called by the Game Framework main loop (GM_mainLoop) once
per frame to draw the current frame in the game. Note that the Game
Framework expects this function both draw the current frame and swap the
buffers to make them visible using GM_swapBuffers or GM_swapDirtyBuffers.

Note: In order to be able to continue running your games main logic loops while
the user has switch away (i.e.: Alt-Tab) from your game in Windows, while
the application is minimised we continue to process messages and call the
registered game logic callback, however the draw callback will not be called
until the application is restored to fullscreen mode. Hence your draw
callback should not contain any game logic functionality, but only contain
code to draw the current frame in the game.

See Also
GM_init, GM_swapBuffers, GM_swapDirtyBuffers
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GM_setDriverOptions

Sets driver registration options for the Game Framework

Declaration
void MALAPI GM set DriverQptions(
GM driver Options *opt)

Prototype In
gm\gm.h

Parameters
opt Parameter block containing driver registration options

Description

This function tells the Game Framework which driver technologies you
want to support in your game. By default all of them are enabled, and you
can use this function to disable certain driver technologies at runtime for
compatibility in the field. You may call this function as many times as you
wish to change the driver options on the fly, and if the values change the
Game Framework will re-enumerate the list of available graphics modes for
you.

Note that the GM_driverOptions structure also contains the modeFlags field
which represents the color depths that you will be supporting in your
application, so that the Game Framework will only enumerate modes that
your game can support. For instance if you only support 8bpp modes, than
pass a value of GM_MODE_8BPP. If you support 8bpp and 15/16bpp then
pass in a value of GM_MODE_8BPP | GM_MODE_16BPP. Note also that
you can change the supported mode flags at any time, which is useful if
your software renderer only supports 8bpp modes, while in 3D hardware
accelerated modes you want to support all available color depths.

Note: The Game Framework enumerates both 15bpp (5:5:5) and 16bpp (5:6:5)
modes when you pass in a value of GM_MODE_16BPP, since both of these
modes will likely be available on end user systems. Also note that it is
equally likely that in some cases only one of these formats and not the other
is supported on the end user system, so your code will have to be able to
support both formats for compatibility.

Note: If your game does not require hardware OpenGL support (i.e.: you are not
using OpenGL in your game), then you should set the useOpenGLHW flag

_ to false to make sure that the OpenGL drivers are not registered with
MGL lerary R@f%@ﬂqﬁm (which wniild reatiire the OnenGIl riintime DI "< tn he
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installed on your end users system).

Note: We recommend that you provide support for disabling both DirectDraw and
WinDirect modes via a command line switch in your game, in case either of
these two technologies have problems on your customer machines. Please see
the Game Framework sample code for ideas on how to do this.

See Also
GM _init
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GM_setEventFunc

Sets the event callback function

Declaration

voi d MELAPI GM set Event Func(
GM event Func func)

t ypedef void (*GM event Func) (
event _t *evt)

Prototype In
gm\gm.h

Parameters
func Event callback function to register

Description

This function sets the general event callback function for your Game
Framework game and is called by the Game Framework main loop
(GM_mainLoop) multiple times per frame to process all non key and non
mouse related events in the order that they are entered by the user (i.e.:
timer or user events).

MGL Library Reference 59



GM_setExitFunc

Sets the exit callback function

Declaration
voi d MALAPI GM set Exi t Func(
GM exi t Func func)
typedef void (*GM exitFunc) (void)

Prototype In
gm\gm.h

Parameters
func Exit callback function to register

Description

This function sets the exit callback function for your Game Framework game
and is called by the Game Framework main loop just before calling
MGL_exit to shut down SciTech MGL and return to windowed mode before
returning to your code. If you have any code that must be called before
exiting from fullscreen mode, you should register it with this function.

Note: This function will always be called after the mode switch has occurred and
the system is in the new graphics mode.

See Also
GM_init, GM_mainLoop
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GM_setGamelLogicFunc

Sets the game logic callback function

Declaration

voi d MALAPI GM set GanelLogi cFunc(
GM _ganeFunc func)

t ypedef void (*GM ganeFunc) (voi d)

Prototype In
gm\gm.h

Parameters
func Game logic callback function to register

Description

This function sets the game logic callback function for your Game
Framework game and is called by the Game Framework main loop
(GM_mainLoop) once per frame to update the game logic for the next frame
after drawing the current frame.

Note: In order to be able to continue running your games main logic loops while
the user has switch away (i.e.: Alt-Tab) from your game in Windows, while
the application is minimised we continue to process messages and call the
registered game logic callback, however the draw callback will not be called
until the application is restored to fullscreen mode. Hence your game logic
callback should not contain any code that performs drawing to the screen, as
all that code should be located in your draw callback function.

See Also
GM_init, GM_setDrawFunc
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GM_setKeyDownFunc

Sets the key down callback function

Declaration

voi d MALAPI GM set KeyDownFunc(
GM keyDownFunc func)

t ypedef void (*GM keyDownFunc) (
event _t *evt)

Prototype In
gm\gm.h

Parameters
func Key down callback function to register

Description

This function sets the key down callback function for your Game
Framework game and is called by the Game Framework main loop
(GM_mainLoop) multiple times per frame to process all key down events in
the order that they are entered by the user. Note that your callback is passed
a copy of the event that needs to be processed, so you can if you wish have a
single handler for all key events, or one that handles both key down and key
repeat events and register the same function with the Game Framework for
both event types.

Note: The key down callback will not be called for key repeat events (i.e.: the user
holds a key down). If you wish to capture key repeat events, use
GM_setKeyRepeatFunc.

See Also
GM_init, GM_setKeyRepeatFunc, GM_setKeyUpFunc
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GM_setKeyRepeatFunc

Sets the key repeat callback function

Declaration

voi d MALAPI GM set KeyRepeat Func(
GM keyRepeat Func func)

typedef void (*GM keyRepeat Func) (
event _t *evt)

Prototype In
gm\gm.h

Parameters
func Key repeat callback function to register

Description

This function sets the key repeat callback function for your Game
Framework game and is called by the Game Framework main loop
(GM_mainLoop) multiple times per frame to process all key repeat events in
the order that they are entered by the user. Note that your callback is passed
a copy of the event that needs to be processed, so you can if you wish have a
single handler for all key events, or one that handles both key down and key
repeat events and register the same function with the Game Framework for
both event types.

See Also
GM_setKeyDownFunc, GM_setKeyUpFunc
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GM_setKeyUpFunc

Sets the key up callback function

Declaration

voi d MELAPI GM set KeyUpFunc(
GM keyUpFunc func)

t ypedef void (*GM keyUpFunc) (
event _t *evt)

Prototype In
gm\gm.h

Parameters
func Key up callback function to register

Description

This function sets the key up callback function for your Game Framework
game and is called by the Game Framework main loop (GM_mainLoop)
multiple times per frame to process all key up events in the order that they
are entered by the user. Note that your callback is passed a copy of the event
that needs to be processed, so you can if you wish have a single handler for
all key events if you wish.

See Also
GM_setKeyDownFunc, GM_setKeyRepeatFunc
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GM_setMode

Switches to a fullscreen or windowed graphics mode

Declaration

bool MALAPI GM set Mode(
GM nodel nfo *info,
bool w ndowed,
i nt pages,
bool forceSysMen

Prototype In

gm\gm.h

Parameters
info Structure describing the mode to initialize
windowed True 1f the mode should be in a window
pages Number of pages for hardware buffering
forceSysMem Flag to force a system memory buffer for all drawing

Return Value
True on success, false on error

Description

This function sets a graphics mode for the game given the passed in mode
information. If the windowed parameter is set to true, a windowed mode
will be set otherwise a fullscreen graphics mode will be set. You must pass
in one of the modes listed in the GMDC modeL.ist returned from GM_init to
this function. When the Game Framework switches to the windowed
equivalent to a fullscreen graphics mode, we search for the closest 1:1 aspect
ratio window size for the mode that corresponds to the fullscreen mode
chosen. Hence for a 320x200 fullscreen mode we choose a 320x240 window
size, for 320x400 and 320x480 we choose a 320x240 window size and for
640x350 and 640x400 we choose a 640x480 window size. This way we won't
end up with a window on the desktop that is not a 1:1 aspect ratio and
desktop modes are generally 1:1 aspect ratio.

The number of pages passed in is used to allocate the specified number of
hardware video memory pages for multi-buffering and may be any value.
The Game Framework will however lower this value to the maximum that
the hardware supports, and if only 1 hardware page is available a system
memory back buffer will be created automatically. Hence if you want to
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always try and use triple buffering if available, pass a value of 3 when you
call this function.

Note also that the Game Framework automatically handles switching
between windowed and fullscreen modes on the fly. By default the Game
Framework contains code to provide two methods of switching to fullscreen
modes when running in windowed modes:

= When the user hits the Alt-Enter key combination
= When the user clicks the Maximise button on the games title bar

Likewise when the game is running in a fullscreen mode and the user hits
the Alt-Enter key, the video mode will automatically be switched to
windowed mode. Unless you have registered a mode switch callback with
GM_setModeSwitchFunc, on the fly switching between fullscreen and
windowed modes is disabled.

Note: You may call this function while already in a windowed or fullscreen
graphics mode, which will cause the current graphics mode to be changed on
the fly.

Note: If you wish to force the Game Framework to always create a system memory
buffer for rendering, regardless of how many display pages are available, set
the forceSysMem field to true when calling this function. Note also that if
you have requested multiple buffers, all those buffers will still be used so you
will see no tearing, however all rendering will be performed to a system
buffer which will be copied to the screen when you swap the buffers with
GM_swapBuffers.

Drawing directly to a hardware linear framebuffer is usually extremely fast
and will provide the most efficient method of rendering. However if your
rendering requires reads from the framebuffer (for effects such as blending),
this will be very slow over the PCI bus and your code will be faster if you
force a system member back buffer.

Note: If the user dynamically switches the resolution or color depth of the windows
desktop while your application is running, if you have registered a mode
switch callback with the Game Framework (via GM_setModeSwitchFunc)
then the Game Framework will switch to a new windowed mode to cause the
memory back buffers to be re-allocated for the most optimal format for the
Windows display mode.
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See Also
GM _init, GM_setModeSwitchFunc
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GM_setModeFilterFunc

Sets the custom mode filter for mode enumeration

Declaration

voi d MALAPI GM set ModeFi |t er Func(
GM nodeFilterFunc filter)

t ypedef bool (*GM nodeFilterFunc) (
int xRes,
int yRes,
int bits,
ul ong fl ags)

Prototype In
gm\gm.h

Parameters
filter New mode filter to set

Description

This function allows you to register a mode filter callback with the Game
Framework, which will be called during mode enumeration and will allow
you to apply your own custom filtering code to the list of available video
modes. Hence you can use this function to filter out all non 1:1 aspect ratio
modes for instance.

See Also
GM_init
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GM_setModeSwitchFunc

Sets the mode switch callback function

Declaration

voi d MALAPI GM set ModeSwi t chFunc(
GM nodeSwi t chFunc func)

typedef void (*GM nodeSwi t chFunc) (
GM nodel nfo *node,
bool w ndowed)

Prototype In
gm\gm.h

Parameters
func Mode switch callback function to register

Description

This function sets the mode switch callback function for your Game
Framework game and is called by the Game Framework when automatically
switching on the fly between windowed and fullscreen modes. By default
this handler is set to NULL, and unless you call this function support for
switching on the fly between windowed and fullscreen modes is disabled.
By default the Game Framework contains code to provide two methods of
switching to fullscreen modes when running in windowed modes:

= When the user hits the Alt-Enter key combination
= When the user clicks the Maximise button on the games title bar

Likewise when the game is running in a fullscreen mode and the user hits
the Alt-Enter key, the video mode will automatically be switched to
windowed mode. In order to support auto-switching between fullscreen and
windowed modes, all the MGL device contexts will be destroyed and re-
created during the switch, so you will have to include other code to re-
initialize SciTech MGL to the state that the game is currently in (i.e.: setting
the color palette, etc.) in your mode switch callback. You will also need to
code your game in such as way that it can handle dynamic resolution
changes on the fly.

See Also
GM_init, GM_setMode
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GM_setMouseDownFunc

Sets the mouse down callback function

Declaration

voi d MALAPI GM set MouseDownFunc(
GM _nouseDownFunc func)

typedef void (*GM nouseDownFunc) (
event _t *evt)

Prototype In
gm\gm.h

Parameters
func Mouse down callback function to register

Description

This function sets the mouse down callback function for your Game
Framework game and is called by the Game Framework main loop
(GM_mainLoop) multiple times per frame to process all mouse down events
in the order that they are entered by the user. Note that your callback is
passed a copy of the event that needs to be processed, so you can if you wish
have a single handler for all mouse events, or one that handles both mouse
down and mouse up events and register the same function with the Game
Framework for both event types.

See Also
GM_init, GM_setMouseUpFunc, GM_setMouseMoveFunc
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GM_setMouseMoveFunc

Sets the mouse move callback function

Declaration

voi d MALAPI GM set MouseMoveFunc(
GM _nouseMoveFunc func)

typedef void (*GM nouseMoveFunc) (
event _t *evt)

Prototype In
gm\gm.h

Parameters
func Mouse move callback function to register

Description

This function sets the mouse move callback function for your Game
Framework game and is called by the Game Framework main loop
(GM_mainLoop) multiple times per frame to process all mouse move events
in the order that they are entered by the user.

See Also
GM _init, GM_setMouseDownFunc, GM_setMouseUpFunc

MGL Library Reference 71



GM_setMouseUpFunc

Sets the mouse up callback function

Declaration

voi d MALAPI GM set MouseUpFunc(
GM nouseUpFunc func)

t ypedef void (*GM nouseUpFunc) (
event _t *evt)

Prototype In
gm\gm.h

Parameters
func Mouse up callback function to register

Description

This function sets the mouse up callback function for your Game
Framework game and is called by the Game Framework main loop
(GM_mainLoop) multiple times per frame to process all mouse up events in
the order that they are entered by the user. Note that your callback is passed
a copy of the event that needs to be processed, so you can if you wish have a
single handler for all mouse events, or one that handles both mouse down
and mouse up events and register the same function with the Game
Framework for both event types.

See Also
GM_init, GM_setMouseDownFunc, GM_setMouseMoveFunc
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GM_setPalette

Sets the color palette entries

Declaration

void MALAPI GM set Pal ett e(
palette_t *pal,
i nt nuntCol ors,
int startlndex)

Prototype In

gm\gm.h
Parameters
Ral Array of gfa\lette values to set
umcColors Number of colors to set
startindex Starting index in device context palette
Description

This function sets the palette values for the currently activate Game
Framework device context to the values passed in pal. Note that this
function does not program the hardware palette, but simply updates the
internal palette values for the MGL device context. Once you have set the
values in the palette, you should then call GM_realizePalette to program the
hardware palette entries from the values currently stored in the MGL
display device context.

Note: If we have a memory back buffer we also set the palette values for this to
ensure we have an identity palette for blit operations for maximum speed.

See Also
GM _realizePalette
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GM_setPreModeSwitchFunc

Sets the pre-mode switch callback function

Declaration

void MALAPI GM set PreMbdeSwi t chFunc(
GM pr eModeSwi t chFunc func)

t ypedef bool (*GM preMdeSwi t chFunc) (
GM nodel nfo *node,
bool w ndowed)

Prototype In
gm\gm.h

Parameters
func Pre-mode switch callback function to register

Description

This function sets the pre-mode switch callback function for your Game
Framework game and is called by the Game Framework when automatically
switching on the fly between windowed and fullscreen modes. If you have
registered a mode switch function with GM_setModeSwitchFunc, your pre-
mode switch function will be called before the existing mode is destroyed,
giving your code a change to destroy any internal data structures that might
need to be cleaned up before the mode is destroyed and the new one
created.

See Also
GM_init, GM_setMode, GM_setModeSwitchFunc
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GM_setSuspendAppCallback

Sets the suspend app callback function

Declaration
voi d MALAPI GM set SuspendAppCal | back(
MGL_set SuspendAppCal | back saveSt at e)

Prototype In
gm\gm.h

Parameters
func Suspend app callback function to register

Description

This function sets the suspend app callback function for your Game
Framework game and is called by the Game Framework whenever the user
switches away from your game (suspends it, such as with Alt-Tab). The
Game Framework registers a default suspend application callback with
SciTech MGL to do most of the handling for you. Note however that by
default the Game Framework suspend app callback passes a return value of
MGL_SUSPEND_APP back to MGL which will suspend execution of your
game until it has been restored. The Game Framework has code to
automatically ensure that the draw callback is not called when the game is
minimised and gets re-enabled when the game is restored again if you
return a value of MGL_NO_SUSPEND_APP from your registered callback
(this way you can continue to run networking code in the background to
keep other network players running if the server is temporarily minimised).

You should register your own version of this function to handle extra things
during suspend and restores such as suspending CD-Audio sound playback
or other stuff not automatically handled by the underlying multi-media
libraries. A typical suspend application callback might be coded as follows:
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i nt ASMAPI SuspendAppProc(MALDC *dc,int flags)

if (flags == MA._DEACTI VATE) {
/1 Disable CD Audio
/1 Do other disabling stuff
return MGL_NO SUSPEND_ APP;

}

else if (flags == M3L_REACTI VATE) {
/| Re-enabl e CD Audio
/1 Do other re-enabling stuff
return ME._NO SUSPEND APP;

}
}

See Also
GM_init, GM_setSuspendAppProc
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GM_startOpenGL

Starts OpenGL graphics for the game

Declaration
bool MGALAPI GM start OpenG(
MGL gl Cont ext Fl agsType fl ags)

Prototype In
gm\gm.h

Parameters
flags OpenGL Rendering Context flags

Return Value
True on success, false on error

Description

This functions enables support for the OpenGL 3D API for the Game
Framework, and after this call you must do all rendering via calls to the
OpenGL API. The flags parameter (of type MGL_glContextFlagsType) is used
to specify the type of OpenGL rendering context that you want, such as if
you want RGB or color index mode, single or double buffering, an alpha
buffer, an accumulation buffer, a depth buffer (z-buffer) and a stencil buffer.

If you pass in a value of MGL_GL_VISUAL for the flags parameter, SciTech
MGL will use the OpenGL visual that was set by a previous call to
MGL_glSetVisual. Hence if you require more control over the type of
OpenGL rendering context that is created, you can call MGL_gIChooseVisual
and MGL_glSetVisual before calling this function. Note that you should not
call MGL_glCreateContext when using the Game Framework, but call this
function instead.

Note: After this function has been called, the current rendering context will have
been made the current OpenGL rendering context with a call to
MGL_gIMakeCurrent, so you can simply start issuing OpenGL rendering
commands to start drawing after calling this function.

See Also
GM_setMode, MGL_gIChooseVisual, MGL_glSetVisual
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GM_swapBuffers

Swaps the display buffers for the game

Declaration
voi d MALAPI GM swapBuf fers(
MEL wai t VRTFI agType wai t VRT)

Prototype In
gm\gm.h

Parameters
waitVRT Wait for vertical retrace flag

Description

Swaps the display buffers for the Game Framework game. If there are
multiple hardware display pages enabled for the game, the waitVRT flag (of
MGL_waitVRTFlagType) is used to determine if SciTech MGL should wait
for the vertical retrace before swapping display pages or not.

If you started the Game Framework and requested a system memory back
buffer, enabled stretching or there was only one hardware display page
available, the Game Framework will blit the entire system memory back
buffer to the display device context and then perform the hardware page
flip.

Note: If you are intentionally using a system memory back buffer, you may want
to maintain a set of dirty rectangles for your display pages and call
GM_swapDirtyBuffers to swap only the dirty portions of the frames to speed
things up. This is most useful for games that don't update large portions of
the screen very frequently.

See Also
GM_swapDirtyBuffers
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GM_swapDirtyBuffers

Swaps the display buffers for the game with dirty rectangles

Declaration

void MALAPI GM swapDirtyBuffers(
region_t *dirty,
MEL_wai t VRTFI agType wai t VRT)

Prototype In

gm\gm.h
Parameters
dirt e ion of dirty rectangles to blit
Wa|¥VRT | t for vertlegl retrage flag
Description

Swaps the display buffers for the Game Framework game by blitting the list
of dirty rectangles to the display. The list of dirty rectangles is passed in as
an MGL region, which you can construct using the MGL region
manipulation functions.

If there are multiple hardware display pages enabled for the game, the
waitVRT flag (of MGL_waitVRTFlagType) is used to determine if SciTech
MGL should wait for the vertical retrace before swapping display pages or
not.

Note: You should make sure you first call MGL_optimiseRegion before you call
this function to minimise the number of rectangles in the dirty rectangle list.
If you don’t do this, the result will be the same but it may take longer to
perform the blitting.

Note: If you did not specifically request a system memory back buffer, this function
will behave identically to GM_swapBuffers and no blitting will occur.

See Also
GM_swapBuffers
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LZTimerCount

Returns the current count for the Long Period Zen Timer.

Declaration
ul ong LZTi nmer Count (voi d)

Prototype In
ztimer.h

Return Value
Count that has elapsed in microseconds.

Description
Returns the current count that has elapsed between calls to LZTimerOn and
LZTimerOff in microseconds.

See Also
LZTimerOn, LZTimerOff, LZTimerLap
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LZTimerLap

Returns the current count for the Long Period Zen Timer and keeps it
running.

Declaration
ul ong LZTi nmer Lap(voi d)

Prototype In
ztimer.h

Return Value
Count that has elapsed in microseconds.

Description

Returns the current count that has elapsed since the last call to LZTimerOn in
microseconds. The time continues to run after this function is called so you
can call this function repeatedly.

See Also
LZTimerOn, LZTimerOff, LZTimerCount
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LZTimerOff

Stops the Long Period Zen Timer counting.

Declaration
void LZTi mer O f (voi d)

Prototype In
ztimer.h

Description

Stops the Long Period Zen Timer counting and latches the count. Once you
have stopped the timer you can read the count with LZTimerCount. If you
need highly accurate timing, you should use the on and off functions rather
than the lap function since the lap function does not subtract the overhead
of the function calls from the timed count.

See Also
LZTimerOn, LZTimerLap, LZTimerCount
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LZTimerOn

Starts the Long Period Zen Timer counting.

Declaration
voi d LZTi mer On(voi d)

Prototype In
ztimer.h

Description

Starts the Long Period Zen Timer counting. Once you have started the timer,
you can stop it with LZTimerOff or you can latch the current count with
LZTimerLap.

The Long Period Zen Timer uses a number of different high precision timing
mechanisms to obtain microsecond accurate timings results whenever
possible. The following different techniques are used depending on the
operating system, runtime environment and CPU on the target machine. If
the target system has a Pentium CPU installed which supports the Read
Time Stamp Counter instruction (RDTSC), the Zen Timer library will use
this to obtain the maximum timing precision available.

Under 32-bit Windows, if the Pentium RDTSC instruction is not available,
we first try to use the Win32 QueryPerformanceCounter API, and if that is
not available we fall back on the timeGetTime API which is always
supported.

Under 32-bit DOS, if the Pentium RDTSC instruction is not available, we
then do all timing using the old style 8253 timer chip. The 8253 timer
routines provide highly accurate timings results in pure DOS mode,
however in a DOS box under Windows or other Operating Systems the
virtualization of the timer can produce inaccurate results.

Note: Because the Long Period Zen Timer stores the results in a 32-bit unsigned
integer, you can only time periods of up to 232 microseconds, or about 1hr
20mins. For timing longer periods use the Ultra Long Period Zen Timer.

See Also
LZTimerOff, LZTimerLap, LZTimerCount

MGL Library Reference 83



MGL_FixDiv

Divides a fixed point number by another.

Declaration

fix32_t ASMAPI MAL_Fi xDi v(
fix32_t f,
fix32_t g)

Prototype In
mgraph.h

Parameters
a Fixed point number to divide
b Fixed point number to divide by

Return Value
Result of the division.

Description

Divides a fixed point number by another fixed point number. The idea is
relatively simple; We want to set up a 64 bit dividend to be divided by our
32 bit divisor, which will give us a new 32 bit result.

See Also
MGL_FixMul, MGL_FixMulDiv
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MGL_FixMul

Multiplies two fixed point number in 16.16 format

Declaration

fix32_t ASMAPI MA_Fi xMul (
fix32_t f,
fix32_t Q)

Prototype In
mgraph.h

Parameters

a First number to multipl
b Second number to mLﬁtYpIy

Return Value
Result of the multiplication.

Description

Multiplies two fixed point number in 16.16 format together and returns the
result. We cannot simply multiply the two 32 bit numbers together since we
need to shift the 64 bit result right 16 bits, but the result of a FXFixed
multiply is only ever 32 bits! Thus we must resort to computing it from first
principles (this is slow and should ideally be re-coded in assembler for the
target machine).

We can visualise the fixed point number as having two parts, a whole part
and a fractional part:

FXFi xed = (whole + frac * 27-16)

Thus if we multiply two of these numbers together we get a 64 bit result:

(f_whole + f_frac * 27-16) * (g_whole + g_frac * 27-
16) =
(f _whole * g_whole) +
(f_whole * g_frac)*2"-16 +
(g_whole * f _frac)*27-16 +
(f frac * g _frac)*2n-32

To convert this back to a 64 bit fixed point number to 32 bit format we
simply shift it right by 16 bits (we can round it by adding 2°-17 before doing
this shift). The formula with the shift integrated is what is used below.
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Natrually you can alleviate most of this if the target machine can perform a
native 32 by 32 bit multiplication (since it will produce a 64 bit result).

See Also
MGL_FixDiv, MGL_FixMulDiv
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MGL_FixMulDiv

Multiplies a fixed point number by another and divides by a third number.

Declaration
fix32_t ASMAPI MG _Fi xMul Di v(
fix32_t a,
fix32_t b,
fix32_t c)
Prototype In
mgraph.h
Parameters
First number to multipl
g Second number to mLﬁtYpIy
c Third number to divide by

Return Value
Results of the multiplication and division.

Description

This function multiplies a 16.16 fixed point number by another producing a
32.32 intermediate result. This 32.32 result is then divided by another 16.16
number to produce a 16.16 result. Because this routine maintains maximum
precision during the multiplication stage, you can multiply numbers that
would normally overflow the standard MGL_FixMul function.

See Also
MGL_FixMul, MGL_FixDiv
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MGL _activatePalette

Activates the Windows palette for a windowed DC.

Declaration
bool MALAPI MEL_activatePal ett e(
MELDC *dc,

bool wunrealize)

Prototype In

mglwin.h

Parameters
dc Device context (must be a Windowed DC)
unrealize True if the palette should be unrealized first before

realizing it.

Return Value
True if the palette has changed and the window will be repainted, or false if
the palette did not change.

Description

Activates the Windows palette for a windowed device context for an MGL
windowed application running under Windows. This function is usually in
response to the WM_PALETTECHANGED and
WM_QUERYNEWPALETTE messages as follows:

If you are chaining between SYSPAL_STATIC and SYSPAL_NOSTATIC
modes, you should always pass true for the unrealize flag to ensure that the
palette is correctly updated.

See Also
MGL_setWinDC
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MGL_appActivate

Function to call when your app becomes active.

Declaration

void MALAPI MG._appActi vat e(
MGELDC *w nDC,
bool active)

Prototype In

mglwin.h
Parameters
winDC Currently active windowed DC
active True 1If app 1s active, false if not
Description

Tracks whether a game application is currently active for palette
management. Forces a repaint if the system palette usage is set to no-static.
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MGL _availableBitmap

Determines if the specified bitmap file is available for use.

Declaration
bool MAAPI MEL_avai | abl eBi t map(
const char *bit mapNane)

Prototype In
mgraph.h

Parameters
bitmapName Name of bitmap file to check for

Return Value
True if the bitmap file exists, false if not.

Description

Attempt to locate the specified bitmap file, and verify that it is available for
use. See MGL_loadBitmap for more information on the algorithm that MGL
uses when searching for bitmap files on disk.

See Also
MGL _loadBitmap
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MGL_availableCursor

Determines if the specified cursor file is available for use.

Declaration
bool MAAPI MEL_avai | abl eCursor (
const char *cursor Nane)

Prototype In
mgraph.h

Parameters
cursorName Name of cursor file to check for

Return Value
True if the cursor file exists, false if not.

Description

Attempt to locate the specified mouse cursor, and verify that it is available
for use. See MGL_loadCursor for more information on the algorithm that
MGL uses when searching for mouse cursor files on disk.

See Also
MGL_loadCursor
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MGL_availableFont

Determines if a specific font file is available for use.

Declaration
bool MA.API M4 _avai | abl eFont (
const char *fontnane)

Prototype In
mgraph.h

Parameters
fontname Relative filename of the required font file

Return Value
True if font file is available, false if not.

Description

Attempt to locate the specified font file, and verify that it is available for use.
See MGL_loadFont for more information on the algorithm that MGL uses
when searching for font files on disk.

See Also
MGL _loadFont
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MGL_availablelcon

Determines if the specified icon file is available for use.

Declaration
bool MALAPI M4 _avai |l abl el con(
const char *i conNane)

Prototype In
mgraph.h

Parameters
iconName Name of icon file to check for

Return Value
True if the icon file exists, False if not.

Description
Attempt to locate the specified icon file, and verify that it is available for
use.

See Also
MGL_loadlcon
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MGL_availableJPEG

Determines if the specified JPEG bitmap file is available for use.

Declaration
bool MAAPI M4 _avai | abl eJPEE
const char *JPEGNane)

Prototype In
mgraph.h

Parameters
JPEGName Name of JPEG bitmap file to check for

Return Value
True if the JPEG bitmap file exists, false if not.

Note: In order to use this function you must link with the separate JPEG.LIB
library for your compiler.

Description

Attempt to locate the specified JPEGformat bitmap file and verify that it is
available for use. See MGL_loadJPEG for more information on the algorithm
that uses MGL uses when searching for the JPEG files on disk.

See Also
MGL_loadJPEG
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MGL_availableMemory

Determines how much memory is available.

Declaration

void MA_avai | abl eMenor y(
ul ong *physi cal,
ul ong *total)

Prototype In

mgraph.h
Param eters _ _
phgical Blags 18 FetHFA the ARAYRERTR)RISH-BIR TR AYADle
virtual memory)
Description

Returns a measurement of how much physical system memory and total
system memory (including virtual memory) is available to the application.

Note: This measurement is only valid at program startup before you have made
any calls to the standard library malloc/free functions or the
MGL_malloc/free functions. It is useful to determine if there is enough
memory installed on the machine when the program starts. If you need to
keep track of how much memory is available to your application, you will
either have to use operating system specific services or keep track of all calls
to malloc/free after you program has started.

Note of course that in a multitasking operating system like Windows or
0S/2, the amount of available memory may suddenly change if another
application allocates memory while yours is still running.

See Also
MGL_malloc, MGL_fopen
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MGL_availableModes

Returns a list of all available graphics modes.

Declaration
uchar * MELAPI MAL_avai | abl eModes(voi d)

Prototype In
mgraph.h

Return Value
Pointer to list of available graphics modes

Description

Returns a list of all the currently available graphics modes. You may call
this routine before MGL_init is called to determine what graphics modes are
available before actually initializing a particular graphics mode. You must
ensure however that the MGL_detectGraph routine is called before you call
this routine.

The list of available graphics modes is returned as a table of 8-bit integer
values. The table is terminated with a -1(0xFF). MGL supports a number of
different video mode resolutions, ranging from 320x200 up to 1600x1200
with color ranges from 16 colors up to 16.7 million colors. See the
MGL_modeType type for a list of all the valid MGL graphics modes.

See Also
MGL_detectGraph, MGL _init, MGL_availablePages

96 SciTech MGL



MGL_availablePCX

Determines if the specified PCX bitmap file is available for use.

Declaration
bool MA.API MEL_avai | abl ePCX(
const char *PCXNane)

Prototype In
mgraph.h

Parameters
PCXName Name of PCX bitmap file to check for

Return Value
True if the PCX bitmap file exists, false if not.

Description

Attempt to locate the specified PCX format bitmap file and verify that it is
available for use. See MGL_loadPCX for more information on the algorithm
that uses MGL uses when searching for the PCX files on disk.

See Also
MGL_loadPCX
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MGL_availablePages

Determine the number of available video pages for a specific graphics mode.

Declaration
int MALAPI MA._avai |l abl ePages(
i nt node)

Prototype In
mgraph.h

Parameters
mode MGL mode number to query

Return Value
Number of available video pages for mode, -1 for invalid mode number.

Description

Returns the number of pages of physical video memory available for a
specific MGL graphics mode. You may call this routine before the MGL _init
routine is used to initialize a particular graphics modes. You must ensure
however that the MGL_detectGraph routine is called before you call this
routine. Thus you can filter out support for modes that do not have the
required number of hardware video pages that your application requires.

See Also
MGL_detectGraph, MGL _init, MGL_availableModes
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MGL _backfacing

Determines if a polygon is backfacing.

Declaration
i nt ASMAPI MG _backf aci ng(

fix32_t dxl1,

fix32_t dyl,

fix32_t dx2,

fix32_t dy2)
Prototype In
mgraph.h
Parameters
dx1 change in x along first edge
dyl change in y along first edge
dx2 change in x along second edge
dy2 change in y along second edge

Return Value
1 if the polygon if backfacing, 0 if it is frontfacing

Description

Determine whether a polygon is backfacing given two fixed point vectors.
The vectors need to be derived from two consecutive counterclockwise
edges of the polygon in order for this function to return accurate results.

Note that this function is written to correctly calculate the results for screen
space coordinates, which can cause overflow with a normal 16.16 fixed point
multiply if this is calculated directly using calls to MGL_FixMul.
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MGL_beep

Generate a beep on the PC speaker.

Declaration

void MALAPI M4 _beep(
int freq,
i nt nsecs)

Prototype In
mgldos.h, mglwin.h

Parameters
freq frequency of the beep
milliseconds length of beep in milliseconds
Description
Beeps the PC speaker at the specified frequency for the specified length of
time.
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MGL_beginDirectAccess

Enables direct framebuffer access.

Declaration
voi d ASMAPI MA._begi nDi rect Access(voi d)

Prototype In
mgraph.h

Description

Enables direct framebuffer access so that you can directly rasterize to the
linear framebuffer memory using your own custom routines. Note that
calling this function is absolutely necessary when using hardware
acceleration, as this function correctly arbitrates between the hardware
accelerator graphics engine and your direct framebuffer rasterizing code.

See Also
SV_endDirectAccess
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MGL_beginPixel

Setup for high speed pixel drawing.

Declaration
voi d ASMAPI MG._begi nPi xel (voi d)

Prototype In
mgraph.h

Description

Sets up the video hardware for plotting single pixels as fast a possible. You
must call this routine before calling any of the MGL_pixel and MGL_getPixel
routines to ensure correct operation, and you must call the MGL_endPixel
routine after you have finished.

This routine is intended primarily to ensure fast operation if you need to
plot more than a single pixel at a time.

See Also
MGL_endPixel, MGL_pixel, MGL_getPixel.
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MGL_bitBlt

Blts a block of image data from one device context into another.

Declaration

voi d MEL_bit Bl t(

MELDC *dst,
MGELDC *src,
rect t r,
int dstlLeft,
i nt dstTop,
int op)

Prototype In
mgraph.h

Parameters

dst
src

r
dstlLeft
dstTop

op

Description

Destination device context
Source device context

Rectangle defining are to Blt from
Left coordinate to Blt to

Right coordinate to Blt to

Write mode to use during Blt

This function is the same as MGL _bitBItCoord, however it takes entire
rectangles as parameters instead of coordinates.

See Also

MGL_bhitBItCoord, MGL _stretchBIt, MGL _transBIt
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MGL_bitBItCoord

Blts a block of image data from one device context into another.

104

Declaration

voi d MGELAPI

MELDC *dst,
MGELDC *src,

i nt
i nt
i nt
i nt
i nt
i nt
i nt

| eft,

t op,
right,
bottom
dst Left,
dst Top,

op)

Prototype In

mgraph.h

Parameters

dst

src

left
top
right
bottom
dstLeft
dstTop

op

Description
Copies a block of bitmap data from one device context to another. The
source and destination rectangles may overlap even if the source and
destination device contexts are the same, and MGL will correctly handle the
overlapping regions. This routine has been highly optimized for absolute
maximum performance, so it will provide the fastest method of copying
bitmap data between device contexts. To obtain absolute maximum
performance, you should align the source and destination bitmaps on
DWORD boundaries (4 pixels for 8 bit, 2 pixels for 15/16 bit) and the low
level device driver code will special case this for maximum performance.

MGEL_bi t Bl t Coor d(

Destination device context

Source device context

Left coordinate of image to Blt from
Top coordinate of image to Blt from
Right coordinate of image to Blt from
Bottom coordinate of image to Blt from
Left coordinate to Blt to

Right coordinate to Blt to

Write mode to use during BIt
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This function will correctly handle Blts across device contexts with differing
pixel depths, and will perform the necessary pixel format translation to
convert from the source device to the destination device. Note that although
the code to implement this is highly optimized, this can be a time
consuming operation so you should attempt to pre-convert all bitmaps to
the current display device pixel format for maximum performance if using
this routine for sprite animation.

MGL does however have special case code to specifically handle translation
of 24 bit RGB format bitmaps (the standard RGB DIB format used by Video
for Windows) to all 8 bit and above pixel formats. When converting from 24
bit to 8 bit, MGL will dither bitmaps in real time from 24 bit to the 8 bit
halftone palette. This provides a solid foundation to build real time 24 bit
motion video playback in all supported video modes in MGL.

Note that when MGL_bitBIt is called for 4 and 8 bit source bitmaps MGL
first checks if the color palettes for the source and destination bitmaps are
the same. If they are not, MGL translates the pixel values from the source
bitmap to the destination color palette, looking for the closest match color if
an exact match is not found. In order to obtain maximum performance for
Blting bitmaps in color index modes, you should ensure that the color
palette in the source device matches the color palette in the destination
device, or you can turn off all identity palette checking in MGL with the
MGL_checkldentityPalette function.

This routine can also be used to perform hardware accelerated Blts between
offscreen memory devices and the display device when running in
fullscreen modes, providing the hardware accelerator (if present) can
support this operation.

The write mode operation specifies how the source image data should be
combined with the destination image data. Write modes supported by the
SciTech MGL are enumerated in MGL_writeModeType.

The source and destination rectangles are clipped according to the current
clipping rectangles for the source and destination device contexts
respectively.

Note that the MGL/Lite libraries support the MGL_bitBIt functions, but only
from system memory device contexts to display memory device contexts,
the write mode operation is ignored for all calls and no palette translation or
color conversion is supported.
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The destination rectangle is clipped according to the current clipping
rectangles for the destination device context.

See Also
MGL _bitBIt, MGL_stretchBIt, MGL _transBIt
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MGL_bitBltLin

Copies a block of image data from a linear offscreen device context to a
display device.

Declaration

void M _bitBItLin(
MELDC *dst,
MGELDC *src,
ulong srcO's,
rect t dstRect,

i nt op)
Prototype In
mgraph.h
Parameters
dst destination device context ([must be a dis&la¥ device).
src source device context (must be a linear offscreen device)
dstRect rectangle defining source image
op write mode to use during Blt
Description

This function is the same as MGL_bitBItLin, however it takes entire
rectangles as arguments instead of coordinates.

See Also
MGL_bitBItLinCoord, MGL_transBItLin
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MGL_bitBltLinCoord

Copies a block of image data from a linear offscreen device context to a
display device.

Declaration
void MALAPI MG._bitBItLinCoord(
M&.DC *dst,
MGLDC *src,
ul ong srct s,
int dstlLeft,
int dstTop,
i nt dstRight,
i nt dstBottom
i nt op)
Prototype In
mgraph.h
Parameters
dst destination device context (must be a display device)
src source device context (must be a linear offscreen device)
srcOfs Starting offset of bitmap in the source device surface
dstLeft left coordinate of destination image
dstTop top coordinate of destination image
dstRight right coordinate of destination image
dstBottom bottom coordinate of destination image
op write mode to use during Blt
Description

This function is similar to MGL_bitBIt except that the source device context
must be for a linear offscreen device and the destination device context must
be for a display device. The difference is that this function copies a bitmap
as a linear chunk of memory from the offscreen memory to the display
memory using the hardware accelerator. Hence you can store bitmaps in the
offscreen memory device contiguously, which provides for much more
efficient utilization of the hardware video memory for storing sprites and
bitmaps.

Note however that not all hardware accelerators can support linear
offscreen memory, in which case you would not be able to create a linear
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offscreen device context.

The write mode operation specifies how the source image data should be
combined with the destination image data. Write modes supported by the
SciTech MGL are enumerated in MGL_writeModeType.

The destination rectangle is clipped according to the current clipping
rectangles for the destination device context.

See Also
MGL_bitBItLin, MGL_transBItLin
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MGL_buildMonoMask

110

Create a monochrome bitmap mask given a transparent color.

Declaration

bitmap_t * MALAPI MG._bui | dMbnoMask(
bitmap_t *bit nmap,
color_t transparent)

Prototype In

mgraph.h

Parameters
bitmap bitmap to build monochrome mask from
transparent transparent color to mask out

Return Value
Pointer to allocated bitmap mask, or NULL on error.

Description

Attempts to build a monochrome bitmap mask that can be used to rasterize
transparent bitmaps. This is useful for devices that have hardware BitBIt
capabilities but lack hardware transparent BitBIt support. Everywhere the
transparent color is found, the mask will be 0, and everywhere else it will be
1. Once you have created a monochrome bitmap mask, you can rasterize a
transparent bitmap by replacing all the transparent pixels in the original
bitmap with 0's, and then doing the following:

1. Set the foreground color to black and drawing the bitmap mask with
MGL_putBitmapMask. Everywhere that the bitmap has data a black pixel will
be used to 'punch' a hole in the display.

2. Use the MGL_bitBIt function to draw the original bitmap on the display
using the MGL_OR_MODE write mode. Everywhere that a pixel is
transparent in the original source bitmap, the destination will remain the
same. Everywhere that a pixel is non-transparent the pixel on the
destination will be replaced with the pixel in the source bitmap.

Note that only 8+ bits per pixel bitmaps are supported, and this function
will fail on lower color depths.

See Also
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MGL_transBItLin, MGL_putBitmapMask, MGL_bitBIt
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MGL _calloc

Allocate and clear a large memory block.

Declaration

void * MALAPI M4 _cal |l oc(
 ong s,
| ong n)

Prototype In

mgraph.h
Parameters
S size of unit in bytes
n number of contiguous s-byte units to allocate

Return Value
Pointer to allocated memory if successful, NULL if out of memory.

Description

Allocates a block of memory of length (s * n), and clears the allocated area
with zeros (0). Note that unlike the standard C calloc function, this routine
will properly handle allocations of blocks of memory larger than 64Kb in 16
bit real mode environments.

If you have changed the memory allocation routines with the
MGL_useLocalMalloc function, then calls to this function will actually make
calls to the local memory allocation routines that you have registered.

See Also
MGL_malloc, MGL_free, MGL_memset, MGL_useLocalMalloc
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MGL_changeDisplayMode

Changes the current fullscreen mode or switches to windowed mode.

Declaration
bool MALAPI MA._changeDi spl ayMode(
i nt node)

Prototype In
mgldos.h, mglwin.h

Parameters
mode New display mode to use

Return Value
True if the mode is available, false if mode is invalid.

Description

This function changes the current fullscreen display mode used by MGL, or
informs MGL that you are about to switch to windowed mode (for
Windows versions). The application should destroy all display and
offscreen device contexts currently allocated before calling this function, and
then re-create all the required device contexts for the new mode after calling
this function. A typical code sequence to change display modes would be as
followvs:

MGE.DC *dc;
... init MaL and create DC as per nornal
MEL_dest royDC(dc) ;
MEL_changeDi spl ayMode( gr SVGA _640x480x256) ;
dc = M&__createDi spl ayD(();
node has been changed to the new node ...

Note that if there are any active display device contexts and offscreen device
contexts when this function is called, they will be destroyed by this call and
the system will be reset back to text mode. However none of the device
contexts will be re-created and it is up to the application to recreate all
necessary device contexts.

If you are using this function to change display modes on the fly in MGL
and you wish to allow the user to switch to a windowed mode under
Windows, you must call this function with the grwW/INDOWED parameter
before you create your windowed window, or call MGL_exit after finishing
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in fullscreen modes. For example the following code might be used to
switch to a windowed mode.

/] Destroy the existing fullscreen node and DC s
MEL_dest royDC (ngl dc);
MEL_dest royDC (nendc) ;
ngl dc = nendc = NULL;

/1 Signal to MGL that we are goi ng w ndowed
MEL_changeDi spl ayMbde( gr W NDOWED) ;

/] Create the w ndowed w ndow

wi ndow = CreateWndow ...);
ShowW ndow( wi ndow, SW SHOADEFAULT) ;

See Also
MGL_init, MGL_createDisplayDC
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MGL_charWidth

Returns the width of a character in pixels.

Declaration
int MGLAPI MA._char W dt h(
char ch)

Prototype In
mgraph.h

Parameters
ch Character to measure

Return Value
Width of the character in pixels (will depend on currently active font)

Description
Return the width of the specified character, given the currently active font
and attribute settings.

See Also
MGL_textWidth, MGL_textHeight, MGL_useFont
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MGL _checkldentityPalette

Turns on or off identity palette checking.

Declaration
bool MALAPI MG _checkl dentityPal ett e(
bool enabl e)

Prototype In
mgraph.h

Parameters
enable True to enable identity palette checking, false to disable

Return Value
Old value of the identity palette check flag.

Description

Turns on or off the checking of identity palette mappings for MGL. This is a
global flag, and by default, identity palette checking is turned on. When
MGL_bitBIt is called for 4 and 8 bit source bitmaps MGL first checks if the
color palettes for the source and destination bitmaps are the same. If they
are not, MGL translates the pixel values from the source bitmap to the
destination color palette, looking for the closest match color if an exact
match is not found. You can use this function to tell MGL that all bitmaps
will have identity palettes and that you will handle all pixel translations
yourself, which allows the BitBIt code to run with higher performance.

See Also
MGL_bhitBIt
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MGL _clearDevice

Clears the currently active display page.

Declaration
voi d ASMAPI MG._cl ear Devi ce(voi d)

Prototype In
mgraph.h

Description

This function will clear the entire currently active display page in the
current background color. This is the fastest way to clear an entire display
page, but if you wish to only clear a portion of the page, use the
MGL_clearViewport routine instead.

See Also
MGL_clearViewport
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MGL_clearRegion

Clears the specified region to an empty region.

Declaration
voi d MALAPI MG._cl ear Regi on(
region_t *r)

Prototype In
mgraph.h

Parameters
r region to be cleared

Description
This function clears the specified region to an empty region, freeing up all
the memory used to store the region data.

See Also
MGL_newRegion, MGL_copyRegion, MGL_freeRegion
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MGL_clearViewport

Clears the currently active viewport.

Declaration
void MALAPI MG__cl ear Vi ewport (voi d)

Prototype In
mgraph.h

Description

This function will clear the currently active display page viewport to the
current background color. This is the fastest way to clear a rectangular
viewport, but you may also wish to use the MGL_fillRect routine to fill with
an arbitrary pattern instead, as this function always clears the viewport to
the solid background color.

See Also
MGL_clearDevice, MGL_fillRect
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MGL_clipLineFX

120

Clips a line to a specified fixed point clipping rectangle.

Declaration
bool MAAPI MAL_cl i pLi neFX(
fix32_t *fx1,
fix32_t *fyl,
fix32_t *fx2,
fix32_t *fy2,
fix32_t left,
fix32_t top,
fix32_t right,
fix32_t bottom

Prototype In

mgraph.h

Parameters
fx1 Pointer to x coordinate of first endpoint to clip
fyl Pointer to y coordinate of first endpoint to clip
fx2 Pointer to x coordinate of second endpoint to clip
fy2 Pointer to y coordinate of second endpoint to clip
left Left coordinate of clip rectangle
top Top coordinate of clip rectangle
right Right coordinate of clip rectangle
bottom Bottom coordinate of clip rectangle

Return Value
True if clipped line is inside the clip rectangle, false if completely outside.

Description

This function will clip the line defined by the endpoints (x1,y1) and (x2,y2)
to the specified clipping rectangle. If the line is accepted (i.e. it intersects
with the clipping rectangle) then the routine will return true and the line
endpoints will be updated to reflect the clipped line's new endpoints. If the
line is completely outside of the clipping rectangle, the routine will return
false.

Note that all coordinates are passed in 16.16 fixed point format, as is the
clipping rectangle, to provide for maximum precision in the clipping
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calculations.

MGL Library Reference 121



MGL_computePixelAddr

122

Computes the address of a pixel in the device context surface.

Declaration
void * MELAPI MA._conput ePi xel Addr (
M&.DC *dc,
int X,
int y)
Prototype In
mgraph.h
Parameters
dc Device context to compute the pixel address for
X X coordinate of pixel to address
y Y coordinate of pixel to address

Return Value
Pointer to the start of the pixel in the surface of the device context.

Description

This function computes the address of a pixel in the surface of a specific
device context. This function is most useful for developing custom
rendering routines that draw directly to the surface of a device context, and
will compute the address of the pixel correctly regardless of the color depth
of the device context. Essentially this function computes the following:

addr = dc->surface + (y * bytesPerLine) + (x *
byt esPer pi xel )

If you are going to be doing a lot of address calculations, it will be faster to
optimise your code to do the calculations directly in place (such as with a
macro) and specifically to eliminate the last multiply if you know in
advance what color depth you are working with (i.e.: change it to be x, x*2,
x*3 or x*4 depending on the color depth).

Note: You cannot use this function to address the device context surface if the
device surface access type returned by MGL_getSurfaceAccessType is set to
MGL_NO_ACCESS.
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MGL_copyRegion

Create a copy of the specified region.

Declaration
region_t * MALAPI MG._copyRegi on(
const region_t *r)

Prototype In
mgraph.h

Parameters
S Pointer to source region

Return Value
Pointer to the copied region, or NULL if out of memory.

Description

Copies the definition for an entire region and returns a pointer to the newly
created region. The space for the copied region is allocated from the region
memory pool, which MGL uses to maintain a local memory allocation
scheme for regions to increase performance.

If there is not enough memory to copy the region, this routine will return
NULL.

See Also
MGL_newRegion, MGL_freeRegion, MGL_clearRegion
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MGL _createCustomDC

124

Creates a new custom memory device context.

Declaration
MELDC * MAELAPI MGEL_creat eCust onDC(
int xSize,
int ySize,
i nt bitsPerPi xel,
pi xel _format _t *pf,
i nt bytesPerLine,
voi d *surface,
MGE._HBI TMAP hbm)

Prototype In

mgraph.h

Parameters
xSize X resolution for the memory context
ySize Y resolution for the memory context
bitsPerPixel Pixel depth for the memory context
pf Pixel format for memory context
bytesPerLine Buffer pitch for memory context
surface Pointer to surface memory for context
hbm Handle to HBITMAP for DIB section

Return Value
Pointer to the allocated memory device context.

Description

This function is useful for creating a display context in memory provided by
an application, allowing the SciTech MGL to render to memory it does not
own. (e.g. custom hardware with LFB's).

For Windows if the hbm parameter is not NULL, it is assumed that the
original memory was created by a call to CreateDIBSection and the hbm
parameter is a handle to the bitmap object for the DIB section. This
parameter can be used to blit the memory DC image to a windowed DC
using the standard Windows GDI blit functions. The hbm parameter is not
necessary for fullscreen modes.
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MGL_createDisplayDC

Create a new display device context.

Declaration
MELDC * MALAPI MAL_cr eat eDi spl ayDC(
i nt nunBuffers)

Prototype In
mgraph.h

Parameters
numBuffers Number of buffers to allocate for double/multi-buffering.

Return Value
Pointer to the newly created display device context, NULL on failure

Description

Creates a new display device context for drawing information directly to the
hardware display device in fullscreen graphics modes. If there are no
currently active display device contexts, MGL will start the graphics mode
specified in the MGL_init call or the previous call to
MGL_changeDisplayMode (which is used to override the setting from
MGL_init), and will initialize the specific device driver. If however a display
device context already exists, we simply create a new device context to
interface to the currently active display driver, so that you can create two
independent device contexts that address the same display device (with
totally independent attributes).

Note that when running under Windows, as soon as you have created the
first display device context, the system will have been switched into the
fullscreen graphics mode, and the normal Windows GDI functions will not
be available for drawing to the screen (under Windows95 you can use the
MGL_getWinDC function to get a Windows compatible HDC for drawing to
the MGL device context however). When you wish to return to GDI mode, a
call to MGL_exit will destroy all allocated display device contexts and return
the system to GDI mode. Note however that SciTech MGL late binds the
return to GDI mode if you simply destroy all active display device contexts.
Hence SciTech MGL will remain in fullscreen mode after destroying the last
active display device context in order to provide a smooth transition
between fullscreen graphics modes. Hence if you wish to switch from
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640x480x256 to 800x600x256, SciTech MGL will remain in fullscreen mode
after destroying the 640x480x256 device context and will simply switch
directly to the 800x600x256 graphics mode when you create the new display
device context for this mode (after calling MGL_changeDisplayMode to make
800x600x256 the new active display mode). This way switches between
fullscreen modes are clean and do not result in an intermediate switch back
to GDI mode.

However if you wish to return to GDI mode, such as when switching from
fullscreen mode to windowed mode, you have to call
MGL_changeDisplayMode(grWINDOWED) to inform SciTech MGL that you
wish to switch to windowed mode and SciTech MGL will force the switch
back to GDI mode at this time.

If you intend to use double or multi-buffered graphics using the display
device, you should set the numBuffers to the number of buffers that you
require, so that the device will be properly configured for multi-buffered
operation. Note that if you request more buffers than is currently available,
this function will fail. Hence you should first call MGL_availablePages to
determine how many buffers can be used in the desired graphics mode.

Once the display device context has been allocated, if the surface pointer of
the MGLDC structure is not NULL, you can directly access the surface of the
device context as a flat linear framebuffer (only available in 32 bit versions)
or as a banked framebuffer. However for some display devices this surface
is actually a virtual linear framebuffer, and you must ensure that if you
rasterize directly to the surface that you only access it with BYTE, WORD or
DWORD aligned accesses. If you access it with a non-aligned location that
spans a SuperVGA bank boundary, you will hang the system by causing an
infinite page fault loop. You can check the surface access flags with the

MGL _surfaceAccessType function to determine if the surface is a banked,
virtualized or hardware linear framebuffer. If the MGL_surfaceAccessType
function return MGL_NOACCESS the framebuffer will be banked and if
you wish to rasterize directly to it you will need to use the SVGA_setBank
functions to change banks. In banked modes the surface pointer points to
the start of the banked framebuffer window (i.e.: 0xA0000).

If the surface is not a hardware linear framebuffer, you may wish to do all
your rasterizing to a memory device context (always accessible as a linear
buffer) and then use MGL_bitBIt get it to the screen, letting MGL take care of
the virtualization issues or bank switching issues. In most cases we have
tested, this usually leads to higher performance than rasterizing directly to a
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banked or virtual linear framebuffer directly. If the surface is a real
hardware linear framebuffer you should try to always rasterize directly to
the surface, as this usually provides the maximum possible performance for
MGL and your own custom rasterizing code.

The dimensions and pixel format of the device context surface are stored in
the gmode_t field of the MGLDC structure, and you should use these values
to write your own direct rasterizing code.

Note that all device contexts have an associated color palette, even RGB
device contexts. In RGB modes the color palette is used for converting color
index pixel values to RGB values during BitBIt operations and with the
MGL _realColor and MGL_setColorClI function.

Note: Due to the dynamic nature of the speed of both graphics memory and system
memory, and due to the fact that each tends to increase in speed at different
rates we have found that on some systems rendering directly to the hardware
linear framebuffer provides a larger performance improvement. However
with new Pentium Il systems coming out with faster memory subsystems,
this may change and it may be faster to draw to system memory and then
MGL_bitBIt it to the screen. But then again with the onset of AGP for
graphic adapters, this may change again and make it much faster to render
directly to video memory. Hence we always recommend that you provide the
option to do both in your product, and if necessary profile each method on
the end users system and select the one that provides the highest performance
(don’t ever assume you know which is going to be the fastest!).

See Also

MGL_init, MGL_destroyDC, MGL _createOffscreenDC, MGL_createMemoryDC,
MGL_createWindowedDC, MGL _createStereoDisplayDC,
MGL_changeDisplayMode, MGL_modeFlags

MGL Library Reference 127



MGL _createLinearOffscreenDC

Creates a new linear offscreen display device context.

Declaration
MELDC * MALAPI MEL_creat eLi near O f scr eenDC( voi d)

Prototype In
mgraph.h

Return Value
Pointer to the newly created linear offscreen device context, NULL if not
valid.

Description

Creates a new linear offscreen display device context for storing bitmaps
linearly in offscreen video memory when running in hardware accelerated
graphics modes. You must already have created a valid display device
context before this function is called, otherwise this function will return
NULL. If the display device does not support hardware accelerated linear
offscreen display memory (many do not), this function will also return
NULL. See the MGL_result error code for more information on why the
function failed.

A linear offscreen DC is almost identical to a normal offscreen device
context, and you can rasterize directly to it as a rectangular region.
However it is primarily intended for storing bitmaps and sprites in
offscreen memory linearly (i.e. one after each other in memory, not as
rectangular bitmaps) for better memory efficiency on devices that can
support this. All devices that support a linear offscreen device context will
also support a normal offscreen device context.

See Also

MGL_init, MGL_destroyDC, MGL _createDisplayDC, MGL_createOffscreenDC,
MGLDC
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MGL_createMemoryDC

Create a new memory device context.

Declaration
MELDC * MELAPI MGEL_cr eat eMenor yDC(
int xSize,
int ySize,
i nt bitsPerPi xel,
pi xel _format _t *pf)

Prototype In

mgraph.h
Parameters
xSize x resolution for the memory context
ySize y resolution for the memory context
bitsPerPixel Pixel depth for the memory context
pf Pixel format for memory context (NULL for 8 bits and

below)

Return Value
Pointer to the allocated memory device context, NULL if not enough
memory.

Description

Creates a new memory device context, allocating the necessary memory
resources to hold the surface of the memory device given the specified
resolution and pixel depth. The surface of a memory device context is
always allocated using the appropriate operating system specific functions,
and you can always directly access the surface of the device context via the
surface pointer of the MGLDC structure. If you do directly access the
surface, the dimensions and pixel format of the device context surface are
stored in the gmode_t field of the MGLDC structure, and you should use
these values to write your own direct rasterizing code.

For memory device contexts with pixel depths greater than 8 bits per pixel,
you must also pass a valid pixel_format_t structure which defines the pixel
format to be used for the device context. If you wish to create a memory
device context for your main rasterizing context which you then wish to Blt
to the screen, you must ensure that you use the same pixel format for the
memory device as the display device for the current graphics mode,
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otherwise the pixel formats will be translated on the fly by the MGL_bitBIt
function resulting in very low performance. You can use the
MGL_getPixelFormat function to obtain the pixel format information for the
display device context you are using.

Note that before you can call this routine, you must ensure that you have
registered the appropriate packed pixel device drivers that you are
interested in using in your code with the MGL _registerDriver function. The
process of registering the device drivers ensure that the code will be linked
in when you link your application (by default the code will not be linked, to
save space in the resulting executable). You can simply call
MGL_RegisterAllDispDrivers to register packed pixel drivers for all possible
pixel depths, however this will end up linking in a lot of code that may not
be necessary for your application.

Note that all device contexts have an associated color palette, even RGB
device contexts. In RGB modes the color palette is used for converting color
index pixel values to RGB values during BitBIt operations and with the
MGL _realColor and MGL_setColorClI function.

See Also
MGL _createDisplayDC, MGL_destroyDC, MGL _createWindowedDC, MGLDC
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MGL _createOffscreenDC

Creates a new offscreen display device context.

Declaration
MELDC * MAAPI MEL_creat e f screenDC(voi d)

Prototype In
mgraph.h

Return Value
Pointer to the newly created offscreen device context, NULL if not valid.

Description

Creates a new offscreen display device context for rasterizing to offscreen
video memory when running in hardware accelerated video modes. You
must already have created a valid display device context before this function
is called, otherwise this function will return NULL. Also if the display
device does not support hardware accelerated offscreen display memory,
this function will also return NULL indicating that the device context could
not be created. See the MGL_result error code for more information on why
the function failed.

Once the display device context has been allocated, if the surface pointer of
the MGLDC structure is not NULL, you can directly access the surface of the
device context as a flat linear framebuffer (only available in 32 bit versions)
or as a banked framebuffer. However for some display devices this surface
is actually a virtual linear framebuffer, and you must ensure that if you
rasterize directly to the surface that you only access it with BYTE, WORD or
DWORD aligned accesses. If you access it with a non-aligned location that
spans a SuperVGA bank boundary, you will hang the system by causing an
infinite page fault loop. You can check the surface access flags with the
MGL_surfaceAccessType function to determine if the surface is a banked,
virtualized or hardware linear framebuffer. If the MGL_surfaceAccessType
function return MGL_NOACCESS the framebuffer will be banked and if
you wish to rasterize directly to it you will need to use the SVGA_setBank
functions to change banks. In banked modes the surface pointer points to
the start of the banked framebuffer window (i.e.: 0xA0000).

The dimensions and pixel format of the device context surface are stored in
the gmode_t field of the MGLDC structure, and you should use these values
to write your own direct rasterizing code. Note also that for offscreen device

contexts, you can also rasterize directly to any part for the offscreen
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buffering using MGL rasterizing routines, which will use the hardware
accelerator where possible.

See Also

MGL_init, MGL_destroyDC, MGL _createDisplayDC,
MGL_createLinearOffscreenDC, MGLDC
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MGL_createScrollingDC

Create a new hardware scrolling display device context.

Declaration

MELDC * MALAPI MAL_createScrol | i ngDC(
int virtual X,
int virtual,
i nt nunBuffers)

Prototype In

mgraph.h

Parameters
virtualX Virtual width of desired mode
virtualY Virtual height of desired mode
numBuffers Number of buffers for multibuffering

Return Value
Pointer to the newly created hardware scrolling display device context, or
NULL if not enough memory.

Description

Creates a new display device context for drawing information directly to the
hardware display device in fullscreen graphics modes. Essentially this
function is identical to MGL_createDisplayDC, however hardware scrolling
(or panning) is supported. Some hardware devices may not support
hardware scrolling, in which case this function will fail and return a NULL.
In these cases you should provide an alternative method of scrolling the
display, such as drawing to a memory device context and copying the
appropriate portion of the image to the display.

If there are no currently active display device contexts, MGL will start the
video mode specified in the MGL_init call or the previous call to
MGL_changeDisplayMode (which is used to override the setting from
MGL_init), and will initialize the specific device driver. If however a display
device context already exists, we simply create a new device context to talk
to the currently active display driver, so that you can actually create two
independent device contexts that address the same display device (with
totally independent attributes).
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Once you have created a hardware scrolling device context, the display
starting coordinate will be set to (0,0) within the virtual image. To hardware
pan around within the virtual image, you can use the MGL_setDisplayStart
function to change the display starting x and y coordinates.

See Also

MGL_createMemoryDC, MGL_createDisplayDC, MGL_destroyDC,
MGL_setWinDC, MGL _activatePalette, MGL_initWindowed,
MGL_changeDisplayMode
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MGL_createStereoDisplayDC

Create a new display device context for stereo LC shutter glasses

Declaration

MELDC * MELAPI MGEL_creat eSt er eoDi spl ayDC(
i nt nunBuffers,
int refreshRate)

Prototype In

mgraph.h

Parameters
numBuffers Number of buffers to allocate for double/multi-buffering.
refreshRate Requested refresh rate for the graphics mode

Return Value
Pointer to the newly created display device context, NULL on failure.

Description

Creates a new display device context for drawing information directly to the
hardware display device in fullscreen graphics modes. Essentially this
function is identical to MGL_createDisplayDC, however support for LC
shutter glasses is provided and SciTech MGL will take care of automatically
flipping between the left and right images to create the stereo display. In
some cases we may not be able to initialise support for LC shutter glasses,
and in this case this function will return NULL.

If there are no currently active display device contexts, MGL will start the
video mode specified in the MGL_init call or the previous call to
MGL_changeDisplayMode (which is used to override the setting from
MGL_init), and will initialize the specific device driver. If however a display
device context already exists, we simply create a new device context to talk
to the currently active display driver, so that you can actually create two
independent device contexts that address the same display device (with
totally independent attributes).

When running in stereo mode, SciTech MGL actually allocates twice the
number of buffers that you request for drawing images, since we need one
buffer for the left eye image and another buffer for the right eye image (i.e.:
if you request two stereo buffers for double buffering, SciTech MGL will
actually allocate room for four). The reason for this is that when displaying
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one of the stereo buffers, SciTech MGL will automatically swap between the
left and right eye images at every vertical retrace. It also sends a signal to the
LC shutter glasses to tell them to block out the image for the eye that should
not be seeing the image on the screen (i.e.: when the left image is being
displayed, the shutter over the right eye will be blacked out). Hence by
drawing images with slightly different viewing parameters (i.e.: as viewed
from the left or right eye when doing 3D rendering), the user sees a single
image with complete with visual depth cues!

When running in stereo mode, you have to tell SciTech MGL which buffer
you want to draw to when drawing the left or right eye images. Just like you
normally do in double and multi-buffering, you use the MGL_setActivePage
function to tell SciTech MGL the active display page you wish to draw to.
However in stereo modes you must also pass in the MGL_LEFT_BUFFER or
MGL_RIGHT_BUFFER values to tell SciTech MGL which eye you are
drawing for. For instance to draw to stereo page 1, left eye you would use
MGL_setActivePage(1 | MGL_LEFT_BUFFER), and for the right eye you
would use MGL_setActivePage(1 | MGL_RIGHT_BUFFER).

Note: In OpenGL rendering modes, changing the draw buffer is done with the
OpenGL glDrawBuffer(GL_BACK_LEFT) and
glDrawBuffer(GL_BACK_RIGHT) functions instead of using
MGL_setActivePage.

One of the biggest drawbacks to viewing stereo images using LC shutter
glasses is that the refresh rate viewed in each eye is exactly half that of the
refresh rate of the display mode. Hence if running in a display mode with a
60Hz refresh rate, the user will experience an overall refresh rate of 30Hz
per eye! As you can image this can be extremely tiresome for extended
viewing periods, so to get around this SciTech MGL allows you to pass in a
value to request a higher refresh rate for the mode. Ideally you want to try
and use a refresh rate that is twice the desired refresh rate per eye, such as
120Hz for viewing images at 60Hz, however you must allow the user to
override or suggest a desired refresh rate as many older monitors may not
be capable of displaying an image at a high refresh rate like 120Hz.

The refresh rate value that you pass in is a suggested value in that SciTech
MGL will attempt to set the refresh rate to this value, however if the
hardware does not support that refresh rate the next lowest available refresh
rate will be used instead. In some situations where no refresh rate control is
available, the value will be ignored and the adapter default refresh rate will
be used. If you don’t care about the refresh rate and want to use the adapter
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default setting, pass in a value of MGL_DEFAULT_REFRESH.

Note: In the USA and Canada, the mains frequency runs at 60Hz, and all
fluorescent lights will be illuminating your room at frequency of 60Hz. If
you use a refresh rate that is not a multiple of the mains frequency and you
are viewing the image in a room with fluorescent lights, you may experience
severe beating at a frequency that is the difference between the monitor
refresh rate and the fluorescent light frequency (i.e.: at 200Hz you will
experience a 20Hz annoying beat frequency). In order to get around this
problem, always try to use a frequency that is double the mains frequency
such as 120Hz to avoid the beating, or have the user turn off their
fluorescent lights!

When you create a stereo display device context, SciTech MGL does not
automatically start stereo page flipping, and you must start this with a call
to MGL_startStereo. You can also turn stereo mode on an off at any time (i.e.:
you can turn it off when you go to your menu system) using the
MGL_stopStereo and MGL_startStereo functions. Note that when stereo mode
is disabled, SciTech MGL always displays from the left eye buffer.

When viewing an image with LC shutter glasses, SciTech MGL also needs to
know how to communicate with the LC shutter glasses and let them know
when the left and right eye images are being displayed on the screen. This
communication mechanism is called the stereo sync, and SciTech MGL
supports a number of different types of stereo sync mechanisms (blue codes,
serial port, parallel port and hardware stereo sync). You can use the
MGL_setStereoSyncType function to change the stereo sync method used to
communicate with the LC shutter glasses.

See Also

MGL_createDisplayDC, MGL_destroyDC, MGL_changeDisplayMaode,
MGL_startStereo, MGL_stopStereo, MGL_setStereoSyncType,
MGL_setBlueCodelndex
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MGL_createWindowedDC

138

Create a new windowed device context.

Declaration
MELDC * MALAPI MAL_cr eat eW ndowedDC(
M&E._HWND hwnd)

Prototype In
mglwin.h

Parameters
hwnd Window handle with which to associate new device
context

Return Value
Pointer to the allocated windowed device context, or NULL if hot enough
memory.

Description

Creates a new windowed device context for drawing information into a
window on the Windows desktop. When you create a Windowed device
context, you associate it with a standard Windows HWND for the window
that you wish MGL to display it’s output on. Windowed device contexts are
special device contexts in that you cannot directly access the surface for the
device, nor can you actually use the MGL rasterizing functions to draw on
the device surface. The only rasterizing functions supported are the
MGL_bitBIt and MGL_stretchBIt for Blting data from memory device
contexts to the window on the desktop.

However in order to change the color palette values for the data copied to
the window, you must use the MGL palette functions on the windowed
display device context. Note that MGL automatically takes care of creating a
proper Windows identity palette for the windowed device context, so as
long as you program the same palette values for the windowed device and
the memory device you should get the maximum performance Blting speed.

MGL automatically uses the highest performance method for implementing
the BitBIt operations under Windows, and requires the WinG library to be
installed if the target platform is Windows 3.1 or Windows NT 3.1. When
using WinG, the only pixel depth supported for Windowed device contexts
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is 8 bits per pixel, and the only pixel format valid for BitBIt operations is 8
bit memory device contexts. You can still create memory device contexts
with higher pixel formats, but you will need to Blt the data to a real 8 bit DC
before you can display it in the window.

If the target platform is Windows 95 or Windows NT 3.5 or later, MGL will
use CreateDIBSection for maximum performance, and can create and Blt
memory device contexts of any pixel depth to the display device context. For
maximum performance you should create your memory device contexts
with the same pixel format used by the windowed display device context.

Note that if you wish to only use windowed output and you intend to target
Windows NT for your application, you must use the MGL_initWindowed
function to initialize MGL. This will not attempt to load the WinDirect full
screen support DLL’s, which are not compatible with Windows NT.

See Also

MGL_createMemoryDC, MGL_createDisplayDC, MGL_destroyDC,
MGL_setWinDC, MGL_activatePalette, MGL_initWindowed
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MGL_defRect

Create a new rectangle.

Declaration
rect _t MALAPI M4 _def Rect (
int left,
int top,
int right,
int bottom
Prototype In
mgraph.h
Parameters
Left Left coordinate of rectangle
Top Top coordinate of rectangle
Right Right coordinate of rectangle
bottom Bottom coordinate of rectangle

Return Value
Newly created rectangle returned by value.

Description
Creates a new rectangle given a set of coordinates.

See Also
MGL_defRectPt
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MGL_defRectPt

Create a new rectangle from two points

Declaration

rect _t MALAPI M4 _def Rect Pt (
point _t |eftTop,
point _t rightBottom

Prototype In
mgraph.h

Parameters
leftTo Upper left coordinate of rectangle
I’I&}t ottom Lg\ﬁer right coordinate of recta%gle
Return Value

Newly created rectangle returned by value.

Description
Creates a new rectangle given a set of points.

See Also
MGL_defRect
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MGL_defaultAttributes

Declaration
void MALAPI MG _defaul t Attri butes(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc device context to be reset

Description
This function resets all of the device context attributes to their default

values.

See Also
MGL_getAttributes, MGL_restoreAttributes, MGL_getDefaultPalette
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MGL_defaultColor

Returns the value for current default color (always white but value may
vary).

Declaration
color _t MALAPI M4 _defaul t Col or(voi d)

Prototype In
mgraph.h

Return Value
Default color value for current video mode (always white).

Description

Returns the default color value for the current video mode. This color value
is white if the palette has not been changed, and will always be white in
direct color modes. However, the numerical value for white will vary
depending on the color depth.

See Also
MGL_setColor, MGL_getColor
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MGL _delay

Do nothing for a specified amount of time.

Declaration
void MALAPI MGL_del ay(
int nmsecs)

voi d MA_del ay(int nsecs)

Prototype In
mgldos.h, mglwin.h

Parameters
milliseconds Number of milliseconds to delay

Description
Delay processing for the specified number of milliseconds.
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MGL_destroyDC

Destroy a given device context.

Declaration
bool MALAPI MG _dest r oyDC(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Device context to be destroyed

Return Value
True if context was destroyed, false on error.

Description

Destroys a specified device context, freeing up all resources allocated by the
device context. This can fail for a number of reasons, so check the
MGL_result code to determine the cause of the failure.

If the device context that was destroyed was the last active display device
context, the video mode is reset back to the original video mode (or back to
the normal GDI desktop for Windows). Note that calling MGL_exit
automatically destroys all currently allocated device contexts.

See Also

MGL _createDisplayDC, MGL_createOffscreenDC,

MGL _createLinearOffscreenDC, MGL_createMemoryDC,
MGL_createWindowedDC
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MGL _detectGraph
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Detects the currently installed video hardware.

Declaration

void MALAPI MG._det ect Graph(
int *driver,
i nt *node)

Prototype In

mgraph.h
Parameters

driver Pointer to graphics device driver id

mode Pointer to default graphics mode for device
Description

This function autodetects the presence of all the standard graphics adapters
supported by MGL. If no suitable hardware is detected, it returns grNONE
in the graphdriver parameter. If suitable hardware is detected, it will return
an appropriate device driver id number in the driver parameter and a
suggested default graphics mode in the mode parameter.

The fullscreen device drivers currently supported by MGL are enumerated
in MGL_driverType.

If you pass a value of grDETECT to the this routine, it will attempt to find
the highest performance driver that has currently been registered by the
MGL_registerDriver function. However you can also pass explicit values in
the driver parameter, and this will automatically set the desired maximum
performance driver. For instance you may pass the value of grVGA for the
driver id, in which case the detection code will ignore all the VESA and
SuperVGA device drivers, so the only device driver that will be used will be
the standard VGA ones. This can be used to allow the user to disable certain
drivers (like accelerated drivers) to get around problems in the field relating
to incompatible video hardware.

If you have registered all available drivers, the priority ordering of which
will be used depends on the capabilities of the underlying display
hardware, and the drivers will be chosen in the following order (first one in
table is selected in preference to ones below it):
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Driver Highest performance driver selected

VBE/AF ACCEL8/16/24/32

VBE 2.0 LINEAR8/16/24/32
DirectDraw DDRAWS8/16/24/32
VBE 1.2 SVGA4/8/16/24/32

Standard VGA VGA4, VGAX, VGAS

For instance if you had DirectDraw installed on your system and MGL
found either a VBE 2.0 or VBE/AF driver, those modes supported by the
VBE drivers will be used in preference to the DirectDraw modes. If however
the DirectDraw driver has additional modes not supported by the VBE 2.0
or VBE/AF (for instance 320x240x256), the DirectDraw drivers would be
used for those modes. If however you had DirectDraw installed and only
had a VBE 1.2 driver available, the DirectDraw drivers will be used for all
modes whenever possible.

To change this default behavior you can selectively register only those
drivers you wish to use before calling this function or MGL_init. A typical
sequence of code to register drivers and allows the program to force
WinDirect or DirectDraw using the settings of useDirectDraw or
useWinDirect might be as follows:
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MEL _unregi sterAl Il Drivers();

if (useWnbDirect) {
MEL_regi sterDriver ( MAL_VGAMNAME, VGA4 _dri ver);
MGL_regi sterDriver ( MAL_VGAXNAME, VGAX dri ver);
MGL_regi sterDriver ( MAL_SVGAANANME, SVGA4 _dri ver);
MEL_regi sterDriver ( MAL_SVGASNAME, SVGA8_dri ver);
MG&__regi sterDriver ( MGL_SVGAL6NAME, SVGAL6_dri ver);
MG&__regi sterDriver ( MGL_SVGA24NAME, SVGA24_dri ver);
MG&__regi sterDriver ( MGL_SVGA32NAME, SVGA32_dri ver);
MEL_regi sterDriver ( MaL_VGASNAME, VGA8_dri ver);
MEL_regi sterDriver ( MaL_LI NEARSNANME, LI NEARB_dri ver);

MEL_regi sterDriver ( MaL_LI NEARL6NANE, LI NEAR16_dri ver);
MEL_regi sterDriver ( MaL_LI NEAR24ANAME, LI NEAR24_dri ver);

MEL_regi sterDriver ( MaL_LI NEAR32NAME, LI NEAR32_dri ver);
MEL_regi sterDriver ( MaL_ACCELSNAME, ACCEL8_dri ver);
MEL_regi sterDriver ( MaL_ACCEL16NANME, ACCEL16_dri ver);
MEL_regi sterDriver ( MaL_ACCEL24NAME, ACCEL24 _dri ver);
MEL_regi sterDriver ( MaL_ACCEL32NANME, ACCEL32_dri ver);

}

if (useDirectDraw) ({
MEL_regi sterDri ver ( MaL_DDRAWBNANME, DDRAWB_dri ver);
MEL_regi sterDriver ( MaL_DDRAWLENAVE, DDRAWL6_dri ver);
MEL_regi sterDriver ( MaL_DDRAVWANANE, DDRAVWR4 _dri ver);
MEL_regi sterDriver ( MaL_DDRAVWB2NANME, DDRAVB2_dri ver);

}
driver = grDETECT,
node = gr DETECT;
MGL_det ect G- aph( &dri ver, &ode) ;

MGL supports a number of different video mode resolutions, ranging from
320x200 up to 1600x1200 with color ranges from 16 colors up to 16.7 million
colors. You can construct the mode identifiers easily for every desired
resolution, given the name of the mode and the resolution. For instance the
320x200x256 mode is named grVGA_320x200x256 while the 1280x1024x256
mode is named grSVGA_1280x1024x256. Please consult the MGL header
files for a complete list of all the available video modes.

Once you have called MGL_detectGraph, you can then call the
MGL_availableModes and MGL_availablePages to determine all the available
graphics modes for the currently installed driver and the number of
available video pages for each graphics mode. You can also call the
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MGL_modeResolution function to get numeric resolution information about
all the available graphics modes, so you can search for specific graphics
modes according to the desired resolution and/or color depth.

See Also
MGL_init, MGL_availableModes, MGL_availablePages, MGL_modeResolution
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MGL_diffRegion

Compute the Boolean difference of two regions.

Declaration

bool MALAPI MAL_di f f Regi on(
region_t *ril,
const region_t *r2)

Prototype In

mgraph.h
Parameters
ri Region from which r2 is subtracted, which also becomes
the result region.
r2 Region to be subtracted from rl1

Return Value
True if the difference is valid, false if an empty region was created.

Description

Computes the Boolean difference of two regions by subtracting the area
covered by region r2 from region rl, computing the resulting region in rl,
which may result in an empty region. If you need to retain the value of r1,
you need to first copy rl to a temporary region.

See Also
MGL_diffRegionRect, MGL_unionRegion, MGL_sectRegion
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MGL_diffRegionRect

Compute the Boolean difference of a region and a rectangle.

Declaration

bool MALAPI M4 _dif f Regi onRect (
region_t *ril,
const rect _t *r2)

Prototype In

mgraph.h
Parameters
ri Region from which r2 is subtracted, which also becomes
the result region.
r2 Rectangle to'be subtracted from rl

Return Value
True if the difference is valid, false if an empty region was created.

Description

Computes the Boolean difference of a region and a simple rectangle by
subtracting the area covered by rectangle r2 from region rl1, computing the
resulting region in rl, which may result in an empty region. If you need to
retain the value of rl, you need to first copy rl to a temporary region.

This routine will produce a simple region with only a single bounding
rectangle if the original region was also a simple rectangle and the resulting
region is also a single rectangle, which makes it more efficient if the region
to be subtracted is a rectangle.

See Also
MGL_diffRegion, MGL_unionRegion, MGL_sectRegion
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MGL_disjointRect

Determines if two rectangles are disjoint.

Declaration

bool M4 _di sj oi nt Rect (
rect t rl,
rect t r2)

Prototype In
mgraph.h

Parameters
ri First rectangle to test
r2 Second rectangle to test

Return Value
True if the rectangles are disjoint, false if they overlap.

Description
This function determines whether two rectangles are disjoint, which is true
if the rectangles do not overlap at any coordinates.

See Also
MGL_emptyRect, MGL_equalRect, MGL_unionRect, MGL_sectRect
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MGL_divotSize

Number of bytes required to store a divot of specified size.

Declaration

| ong ME__divot Si ze(
MELDC *dc,
rect _t r)

Prototype In

mgraph.h

Parameters
dc Device_context to measure éi_ivot size from
r Bounding rectangle of the divot area

Return Value
Size of the specified divot in bytes.

Description
This function is the same as MGL_divotSizeCoord however it takes entire
rectangles as arguments instead of coordinates.

See Also
MGL_divotSizeCoord, MGL_getDivot, MGL_putDivot
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MGL_divotSizeCoord

Number of bytes required to store a divot of specified size.

Declaration
| ong MALAPI MA._di vot Si zeCoor d(
ME.DC *dc,
int left,
int top,
int right,
int bottom
Prototype In
mgraph.h
Parameters
dc Device context to measure divot size from
left Left coordinate of divot area
top Top coordinate of divot area
right Right coordinate of divot area
bottom Bottom coordinate of divot area

Return Value
Size of the specified divot in bytes.

Description

Determines the number of bytes required to store a divot of the specified
size taken from the current device context. A divot is a portion of video
memory that needs to be temporarily saved and restored, such as
implementing pull down menus and pop up dialog boxes. A divot must
always be saved and restored to the same area, and will extend the
dimensions of the area covered to obtain the maximum possible
performance for saving and restoring the memory.

See Also
MGL_divotSize, MGL_getDivot, MGL_putDivot
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MGL_doubleBuffer

Enables double buffering for the specified display device context.

Declaration
bool MA.API MEL_doubl eBuf f er (
MELDC *dc)

Prototype In
mgraph.h

Return Value
True if double buffering is now enabled, false if not.

Description

Enables double buffered graphics mode for the specified device context if
possible. When the device context is in double buffered mode, all active
output is sent to the hidden backbuffer, while the current front buffer is
being displayed. You then make calls to MGL_swapBuffers to swap the front
and back buffers so that the previously hidden backbuffer is instantly
displayed.

If you intend to start double buffered graphics, you should make sure you
call the MGL_createDisplayDC function with the double buffer flag set to
true, so that some of offscreen video memory will be allocated for the
backbuffer. If the device context only has one video page available, double
buffering cannot be started and this function will fail.

See Also
MGL_singleBuffer, MGL_swapBuffers
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MGL_drawBorder

Draws a 3d border around a specified rectangle.

Declaration

void MALAPI MG._dr awBor der (
rect _t r,
int style,

i nt thickness)

Prototype In

mgraph.h

Parameters
r Rectangle to draw border around (Syntax 2)
style Style of border to draw (INSET, OUTSET etc)
thickness Thickness of the border in pixels

Description

This function is the same as MGL_drawBorderCoord, however it takes entire
rectangles as arguments instead of coordinates.

See Also
MGL_drawBorderCoord
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MGL_drawBorderCoord

Draws a 3d border around a specified rectangle.

Declaration

voi d MELAPI MG._dr awBor der Coor d(
int left,

int top,

int right,

i nt bottom
int style,

i nt thickness)

Prototype In

mgraph.h
Parameters
teit ILeft edge of rectangle
right Right edge of rectangle
bottom Bottom edge of rectangle
style Style of border to draw (INSET, OUTSET etc)
thickness Thickness of the border in pixels
Description

If the style is set to BDR_INSET, the border is colored so that it look like the
interior of the rectangle is inset into the display. If style is set to
BDR_OUTSET, the border is colored so that the interior looks like it is
raised. If style is set to OUTLINE, the border is drawn as a 3d 2 pixels thick
outline.

See Also
MGL_drawBorder
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MGL_drawGlyph

Draws a monochrome glyph.

Declaration
void MALAPI MG _drawd yph(
font _t *font,
int X,
int vy,
uchar gl yph)

Prototype In

mgraph.h
Parameters
font Font containing the glyphs
X x coordinate to draw glyph at
y y coordinate to draw glyph at
glyph Index of glyph to draw
Description

Rasterizes the specified monochrome glyph from the font file in the current
color at the specified location. This is effectively the same as drawing a
monochrome bitmap, but by storing all your monochrome bitmaps in a font
file, the glyphs will be stored as efficiently as possible.

See Also
MGL _rotateGlyph, MGL_mirrorGlyph
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MGL_drawHDivider

Draws a 3d horizontal dividing line.

Declaration

voi d MALAPI MG._dr awHDi vi der (
int vy,
int x1,
int x2)

Prototype In
mgraph.h

Parameters

Y1 Y5PRRGIRASHUTHAW line at

X2 Ending x coordinate

Description
The line is drawn is two pixels thick, ending at y+1.
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MGL_drawRegion

Draw a solid complex region.

Declaration

void MALAPI MG._dr awRegi on(
int X,
int vy,
const region_t *rgn)

Prototype In

mgraph.h

Parameters
X x coordinate to draw region at
y y coordinate to draw region at
rgn region to draw

Description

Draws the complex region at the specified location in the current pattern
and write mode.

See Also

MGL_newRegion, MGL_copyRegion, MGL_freeRegion, MGL_diffRegion,
MGL_unionRegion, MGL_sectRegion
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MGL_drawStr

Draws a text string at the current position.

Declaration
void MALAPI MG _drawstr (
const char *str)

Prototype In
mgraph.h

Parameters
str String to display

Description

Draws a string at the current position (CP) in the current drawing color,
write mode, font, text direction and justification. The CP is moved so that
drawing will begin directly after the end of the string, only if the horizontal
justification is set to MGL_LEFT_TEXT, otherwise the CP is not moved.

See Also
MGL_drawStrXY, MGL_textHeight, MGL_textWidth, MGL_useFont
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MGL_drawStrxXY

Draws a text string at the specified position.

Declaration

void MELAPI MG _drawst r XY(
int X,
int vy,
const char *str)

Prototype In

mgraph.h

Parameters
X x coordinate to begin rasterizing the string at
y y coordinate to begin rasterizing the string at
str String to display

Description

Draws a string at the specified (x,y) position in the current drawing color,
write mode, font, text direction and justification.

See Also
MGL_drawStr, MGL_textHeight, MGL_textWidth, MGL_useFont
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MGL_drawVDivider

Draws a 3d vertical dividing line.

Declaration

void MALAPI MG._dr awvDi vi der (
int X,
int yi,
int y2)

Prototype In
mgraph.h

Parameters

¥1 Lt8PRRGID ISR AW line at
y2 Ending y coordinate

Return Value
void

Description
The line is drawn is two pixels wide, ending at x+1.
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MGL_driverName

Returns a string describing the name of the device driver.
Declaration
const char * MGAPI M4 _dri ver Name(

int driver)

Prototype In
mgraph.h

Parameters
Driver Device driver id number

Return Value
Pointer to device driver name string.

See Also
MGL_modeName, MGL_modeDriverName
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MGL_ellipse

Draws an ellipse outline.

Declaration
void MALAPI MG _ellipse(rect_t extentRect)

Prototype In
mgraph.h

Parameters
extentRect Bounding rectangle for the ellipse

Description

Draws the outline of an ellipse given the bounding rectangle for the ellipse.
The ellipse outline is drawn in the current pen color, style and size just
inside the mathematical boundary of the bounding rectangle for the ellipse.

See Also
MGL _ellipseCoord, MGL_fillEllipse, MGL_ellipseArc, MGL_fillEllipseArc
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MGL_ellipseArc

Draws an elliptical arc outline.

Declaration

void MALAPI MG _el i pseArc(
rect _t extentRect,
int startAngle,

i nt endAngl e)
Prototype In
mgraph.h
Parameters
extentRect Bounding rectangle defining the arc (syntax 2)
startAngle Starting angle for arc (in degrees)
endAngle Ending angle for arc (in degrees)
Description

Draws the outline of an elliptical arc just inside the mathematical boundary
of extentRect. StartAngle specifies where the arc begins and is treated MOD
360. EndAngle specifies where the arc ends and is also treated MOD 360.
The angles are given in positive or negative degrees. Zero degrees is at 3
o'clock, 90 is at 12 o'clock high, 180 is at 9 o'clock and 270 is at 6 o'clock.
Other angles are measured relative to the enclosing rectangle. Thus an angle
of 45 degrees always defines a line from the center of the rectangle through
it's top right corner, even if the rectangle isn't square. The ellipse outline is
drawn in the current pen color, style and size.

See Also
MGL_ellipseArc, MGL_fillEllipseArc, MGL_ellipse, MGL_fclose, MGL_fillEllipse
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MGL _ellipseArcCoord

Draws an elliptical arc outline.

Declaration

void MALAPI MG _el |'i pseAr cCoord(
int X,

nt vy,

nt xradi us,

nt yradi us,

i
[
i
[
int startAngle,
[

nt endAngl e)
Prototype In
mgraph.h
Parameters
¥ ¥ coordinate for the center of elliptical arc (syntax 1)
xradius x radius for the elliptical arc (syntax 1)
yradius y radius for the elliptical arc (syntax 1)
startAngle Starting angle for arc (in degrees)
endAngle Ending angle for arc (in degrees)
Description

Draws the outline of an elliptical given the center and radii for the ellipse.
StartAngle specifies where the arc begins and is treated MOD 360.
EndAngle specifies where the arc ends and is also treated MOD 360. The
angles are given in positive or negative degrees. Zero degrees is at 3 o'clock,
90 is at 12 o'clock high, 180 is at 9 o'clock and 270 is at 6 o'clock. Other angles
are measured relative to the enclosing rectangle. Thus an angle of 45 degrees
always defines a line from the center of the rectangle through it's top right
corner, even if the rectangle isn't square. The ellipse outline is drawn in the
current pen color, style and size.

Note that this routine can only work with integer semi-major and semi-
minor axes, but can sometimes be easier to work with (and is provided for
compatibility with other graphics packages). The MGL_ellipseArc routine is
more versatile than this, as you can have an ellipse with odd diameter
values, which you cannot get with the this routine.

See Also
MGL _ellipseArc, MGL_fillEllipseArc, MGL_ellipse, MGL_fclose, MGL_fillEllipse
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MGL_ellipseArcEngine

Generates the set of points on an elliptical arc.

Declaration
void MALAPI MG _el i pseAr cEngi ne(
rect _t extentRect,
int startAngle,
i nt endAngl e,
arc_coords_t *ac,
void (ASMAPI *plotPoint)(int x,int y))

Prototype In

mgraph.h
Parameters

extentRect Bounding rectangle defining the arc

startAngle Starting angle for arc (in degrees)

endAngle Ending angle for arc (in degrees)

ac Place to store computed arc coordinates

plotPoint Function to call for every point on the elliptical arc
Description

This routine generates the set of points on a elliptical arc, and is the same
code used to generate elliptical arcs internally in MGL. You can call it to
generate the set of points on an elliptical arc, calling your own plotPoint
routine for every point on the arc. The points on the arc are rasterized in
order from the starting angle to the ending angle. After the arc has been
drawn, the arc coordinates are returned, which contains the actual center,
starting and ending points for the arc.

See Also
MGL _ellipseEngine, MGL_lineEngine
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MGL _ellipseCoord

Draws an ellipse outline.

Declaration
void MALAPI MG _el |'i pseCoor d(
int X,
int vy,
i nt xradius,
i nt yradius)

Prototype In

mgraph.h

Parameters
¥ y eoordinate for the eenter of ellipse (syAtax 1)
xradius x radius for the ellipse (syntax 1)
yradius y radius for the ellipse (syntax 1)

Description

Draws the outline of an ellipse given the center and radii for the ellipse. The
ellipse outline is drawn in the current pen color, style and size just inside the
mathematical boundary of the bounding rectangle for the ellipse.

Note that this routine can only work with integer semi-major and semi-
minor axes, but can sometimes be easier to work with (and is provided for
compatibility with other graphics libraries). The MGL_ellipse routine is more
versatile than this, as you can have an ellipse with odd diameter values,
which you cannot get with this routine.

See Also
MGL _ellipse, MGL_fillEllipse, MGL_ellipseArc, MGL_fillEllipseArc
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MGL _ellipseEngine
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Declaration
void MALAPI MG__el |i pseEngi ne(
rect _t extentRect,
voi d (ASMAPI *set up) (
i nt topy,
int botY,
int left,
int right),
voi d (ASMAPI *set 4pi xel s) (
bool inc_x,
bool inc_y,
bool regionl),
void (ASMAPI *finished)(void))

Prototype In

mgraph.h
Parameters
extentRect Bounding rectangle defining the ellipse
setup Routine called to initialize pixel plotting routines
setdpixels Routine called repeatedly for each set of 4 pixels
finished Routine called to complete plotting pixels
Description

This routine generates the set of points on a ellipse, and is the same code
used to generate ellipses internally in MGL. You can call it to generate the
set of points on an ellipse, calling your own user defined plotting routines.

The setup routine is called before any pixels are plotted with the coordinates
of the 4 seed points in the four ellipse quadrants.

The set4pixels routine is called repeatedly for each set of 4 pixels to be
plotted, and specified whether the coordinates in the x and y directions
should be incremented or remain the same. This state of the 4 pixel
coordinates will need to be maintained by the user supplied routines.

The finished routine is called to clean up after generating all the points on
the ellipse, such as releasing memory and rasterizing the ellipse if the
rasterizing was deferred.

See Also
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MGL _ellipseArcEngine, MGL_lineEngine
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MGL_emptyRect

Determines if a rectangle is empty.

Declaration
bool MA._enptyRect (
rect _t r)

Prototype In
mgraph.h

Parameters
r The rectangle to test

Return Value
True if the rectangle is empty, otherwise false.

Description

Determines if a rectangle is empty or not. A rectangle is defined as being
empty if the right coordinate is less than or equal to the left coordinate, or if
the bottom coordinate is less than or equal to the top coordinate.
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MGL_emptyRegion

Determines if a region is empty.

Declaration
bool MAAPI MAL_enpt yRegi on(
const region_t *r)

Prototype In
mgraph.h

Parameters
r region to test

Return Value
True if region is empty, false if not.

Description

Determines if a region is empty or not. A region is defined as being empty if
the bounding rectangle's right coordinate is less than or equal to the left
coordinate, or if the bottom coordinate is less than or equal to the top
coordinate.

See Also

MGL_equalRegion, MGL_unionRegion, MGL_diffRegion, MGL_sectRegion,
MGL_offsetRegion, MGL_ptinRegion, MGL_ptinRegionCoord
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MGL_endDirectAccess

Disables direct framebuffer access.

Declaration
voi d ASMAPI MG._endDi rect Access(voi d)

Prototype In
mgraph.h

Description

Disables direct framebuffer access so that you can use the accelerator
functions to draw to the framebuffer memory. Note that calling this function
is absolutely necessary when using hardware acceleration, as this function
and the corresponding MGL_beginDirectAccess correctly arbitrate between
the hardware accelerator graphics engine and your direct framebuffer
writes.

See Also
MGL_beginDirectAccess
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MGL_endPixel

Ends high speed pixel drawing operation.

Declaration
voi d ASMAPI MA._endPi xel (voi d)

Prototype In
mgraph.h

Description

This function ends a set of high speed pixel drawing operations, started
with a call to MGL_beginPixel. This routine is intended primarily to ensure
fast operation if you intend to plot more than a single pixel at a time.

See Also
MGL_beginPixel
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MGL _equalPoint

Compares two points to determine if they are equal.

Declaration

bool MA._equal Poi nt (
point _t p1,
point _t p2)

Prototype In
mgraph.h

Parameters
pl The first point to compare.
p2 The second point to compare.

Return Value
True if the points are equal, false if they are not.
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MGL _equalRect

Compares two rectangles for equality.

Declaration

bool MA._equal Rect (
rect t rl,
rect t r2)

Prototype In
mgraph.h

Parameters

rl First rectangle to compare
r2 Second rectangle to compare

Return Value
True if the rectangles are equal, false if not.

See Also
MGL_equalPoint, MGL_equalRegion
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MGL_equalRegion

Determines if two regions are equal.

Declaration

bool MAAPI MAL_equal Regi on(
const region_t *ril,
const region_t *r2)

Prototype In

mgraph.h
Parameters
ri First region to compare
r2 Second region to compare

Return Value
True if the regions are equal, false if not.

Description

Determines if two regions are equal, by comparing the bounding rectangles
and the definitions for both of the regions.
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MGL_errorMsg

Returns a string describing an error condition code.

Declaration
const char * MAAPI M4 _error Msg(
int err)

Prototype In
mgraph.h

Parameters
err Error code to obtain string for

Return Value
Pointer to string describing the error condition.

Description

Returns a pointer to a string describing a specified error code. You can use
this to convert the error codes from a numerical id return by MGL_result to a
string which you can display for the users of your programs.

See Also
MGL _result.
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MGL _exit

Closes down the graphics subsystem.

Declaration
void MALAPI MG _exit(void)

Prototype In
mgraph.h

Description

This function closes down the graphics subsystem, deallocating any
memory allocated for use by MGL, and restoring the system back into the
original text mode that was active before MGL was started. This routine also
properly removes all interrupt handlers and other system services that MGL
hooked when it was initialized.

You must call this routine before you exit your application, to ensure that
the system is properly terminated.

See Also
MGL_init, MGL_initWindowed
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MGL _fadePalette

Fades the values for a color palette.

Declaration
bool ASMAPI MG fadePal ett e(
MELDC *dc,

palette t *fulllntensity,
i nt nuntCol ors,

int startlndex,

uchar intensity)

Prototype In

mgraph.h

Parameters
dc . Device context with palette to fade
fullintensity Pointer to full intensity palette to fade from
numColors Number of colors in palette to fade
startindex Starting index of first color to fade
intensity Intensity for the final output palette (0 - 255)

Return Value
True if the entire output palette is black, false if not.

Description

This routine will take the values from a full intensity palette_t structure, fade
the values and store them into a device context palette. The actual hardware
palette will not be programmed at this stage, so you will then need to make
a call to MGL _realizePalette to make the changes visible.

The intensity value is a number between 0 and 255 that defines the intensity
of the output values. An intensity of 255 will produce the same output
values as the input values. An intensity of 128 will product values in the
output palette that are half the intensity of the input palette and an intensity
of 0 produces an all black palette.

If the entire output palette is black, then the routine will return true,
otherwise it will return false.
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See Also
MGL_setPalette, MGL_getPalette, MGL_rotatePalette, MGL _realizePalette
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MGL _fatalError

Declare a fatal error and exit gracefully.

Declaration
void MALAPI MG _fatal Error(
const char *mnsgQ)
void MA_fatal Error(const char *nsg)

Prototype In
mgraph.h

Parameters
msg Message to display

Description

A fatal internal error has occurred, so we shutdown the graphics systems,
display the error message and quit. You should call this function to display
your own internal fatal errors.
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MGL_fclose

Closes an open disk file.

Declaration
int MGLAPI MG _fcl ose(
FILE *f)

Prototype In
mgraph.h

Parameters
f Pointer to file to close

Return Value
0 on success, EOF on an error.

Description

This function is identical to the C library fclose function, but goes via MGL's
internal file handling function pointers, which by default simply point to the
standard C library functions. These functions are intended to allow the
application programmer to override all the MGL file 1/0 functions with
MGL_setFilelO, for custom 1/0 handling.
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MGL_fillEllipse

Fills an ellipse.

Declaration
void MALAPI MGA _fillElIlipse(
rect _t extentRect)

Prototype In
mgraph.h

Parameters
ExtentRect Bounding rectangle defining the ellipse

Description

Fills an ellipse given either the center and radii for the ellipse, or the
bounding rectangle for the ellipse. The ellipse is filled in the current pen
color and style just inside the mathematical boundary of the bounding
rectangle for the ellipse.

Note that while this routine can only work with integer semi-major and
semi-minor axes, it can sometimes be easier to work with (and is provided
for compatibility with other graphics packages). MGL_fillEllipseCoord is a
more versatile routine, as it allows ellipses with odd diameter values, which
you cannot get with MGL_fillEllipse.

See Also
MGL _ellipse, MGL _ellipseArc, MGL_fillEllipseArc, MGL_fillEllipseCoord
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MGL_fillEllipseArc

Fills an elliptical arc.

Declaration

void MALAPI MG fill EllipseArc(
rect _t extentRect,
int startAngle,

i nt endAngl e)
Prototype In
mgraph.h
Parameters
extentRect Bounding rectangle
startAngle Starting angle for arc (in degrees)
endAngle Ending angle for arc (in degrees)
Description

Fills an elliptical arc forming a wedge, just inside the mathematical
boundary of extentRect. StartAngle specifies where the arc begins and is
treated MOD 360. EndAngle specifies where the arc ends and is also treated
MOD 360. The angles are given in positive or negative degrees. Zero degrees
is at 3 o'clock, 90 is at 12 o'clock high, 180 is at 9 o'clock and 270 is at 6
o'clock. Other angles are measured relative to the enclosing rectangle. Thus
an angle of 45 degrees always defines a line from the center of the rectangle
through it's top right corner, even if the rectangle isn't square.

This routine is more versatile than MGL_fillEllipseArcCoord, as it allows an
ellipse with odd diameter values, which you cannot get with the
MGL_fillEllipseArcCoord.

See Also
MGL_fillEllipseArc, MGL_ellipseArc, MGL_ellipse, MGL_fclose, MGL_fillEllipse
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MGL _fillEllipseArcCoord

Fills an elliptical arc.

Declaration

void MALAPI MG _fill EllipseArcCoord(
int X,

nt y!

nt xradi us,

nt yradi us,

i
i
i
i
int startAngle,
i

nt endAngl e)
Prototype In
mgraph.h
Parameters
¥ ¥ coordinate for center of arc
xradius x radius for the arc
yradius y radius for the arc
startAngle Starting angle for arc (in degrees)
endAngle Ending angle for arc (in degrees)
Description

Fills an elliptical arc given the center and radii for the ellipse. StartAngle
specifies where the arc begins and is treated MOD 360. EndAngle specifies
where the arc ends and is also treated MOD 360. The angles are given in
positive or negative degrees. Zero degrees is at 3 o'clock, 90 is at 12 o'clock
high, 180 is at 9 o'clock and 270 is at 6 o'clock. Other angles are measured
relative to the enclosing rectangle. Thus an angle of 45 degrees always
defines a line from the center of the rectangle through it's top right corner,
even if the rectangle isn't square.

See Also
MGL_fillEllipseArc, MGL _ellipseArc, MGL_ellipse, MGL_fclose, MGL_fillEllipse
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MGL_fillEllipseCoord

Fills an ellipse.

Declaration
void MALAPI MG _fill EllipseCoord(
int X,
int vy,
i nt xradius,
i nt yradius)

Prototype In

mgraph.h
Parameters
X x coordinate for center of ellipse (syntax 1)
y y coordinate for center of ellipse (syntax 1)
xradius x radius for the ellipse (syntax 1)
yradius y radius for the ellipse (syntax 1)
extentRect Bounding rectangle defining the ellipse (syntax 2)
Description

Fills an ellipse given either the center and radii for the ellipse, or the
bounding rectangle for the ellipse. The ellipse is filled in the current pen
color and style just inside the mathematical boundary of the bounding
rectangle for the ellipse.

Note that the first routine can only work with integer semi-major and semi-
minor axes, but can sometimes be easier to work with (and is provided for
compatibility with other graphics packages). The second routine is more
versatile than the first, as you can have an ellipse with odd diameter values,
which you cannot get with the first routine.

See Also
MGL_ellipse, MGL_ellipseArc, MGL_fillEllipseArc
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MGL_fillPolygon

Fills an arbitrary polygon.

Declaration
void MALAPI MG _fill Pol ygon(
int count,
poi nt _t *VvArray,
int xOfset,
int yOfset)
Prototype In
mgraph.h
Parameters
count Number of vertices in Polygon
VArray Array of vertices in polygo
xOffset x coordinate offset value
yOffset y coordinate offset value
Description

This function is provided for backwards compatibility, and expects the array
of points to be passed in as integers. Internally SciTech MGL works in fixed
point, so this function simply converts the coordinates to fixed point and
passes them to the MGL_fillPolygonFX function. Hence MGL_fillPolygonFX is
more efficient, so you should use that version instead.

See Also
MGL_setPolygonType
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MGL_fillPolygonCnvx

Scan converts a filled convex polygon.

Declaration
void MALAPI MG _fill Pol ygonCnvx(
i nt count,
poi nt _t *VvArray,
int xOfset,
int yOfset)
Prototype In
mgraph.h
Parameters
count Number of vertices to draw
VArray Array of vertices
xOffset Offset of X coordinates
yOffset Offset of Y coordinates
Description

This function is provided for backwards compatibility, and expects the array
of points to be passed in as integers. Internally SciTech MGL works in fixed
point, so this function simply converts the coordinates to fixed point and
passes them to the MGL_fillPolygonCnvxFX function. Hence
MGL_fillPolygonCnvxFX is more efficient, so you should use that version
instead.

Note: All vertices are offset by (xOffset,yOffset).

See Also
MGL_fillPolygonCnvxFX
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MGL_fillPolygonCnvxFX

Scan converts a filled convex polygon.

Declaration

void ASMAPI MG fill Pol ygonCnvxFX(
i nt count,
f xpoi nt _t *VvArray,
i nt vinc,

fix32_t xOfset,
fix32_t yOfset)

Prototype In

mgraph.h
Parameters
count Number of vertices to draw
VArray Array of vertices
vinc Increment to get to next vertex
xOffset Offset of X coordinates
yOffset Offset of Y coordinates
Description

A “convex” polygon is defined as a polygon such that every horizontal line
drawn through the polygon would cross exactly two active edges (neither
horizontal lines nor zero-length edges count as active edges; both are
acceptable anywhere in the polygon). Right and left edges may cross
(polygons may be nonsimple). Attempting to scan convert a polygon that
does non fit this description will produce unpredictable results.

Note: All vertices are offset by (xOffset,yOffset).

See Also
MGL_fillPolygonFX
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MGL_fillPolygonFX
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Fills an arbitrary polygon.

Declaration

voi d ASMAPI MG _fill Pol ygonFX(
i nt count,
fxpoint_t *vArray,
i nt vinc,

fix32_t xOfset,
fix32_t yOfset)

Prototype In

mgraph.h
Parameters
count Number of vertices in polygon
VArray Array of vertices in polygon
vinc Increment to get to next vertex in bytes
xOffset x coordinate offset value
yOffset y coordinate offset value
Description

These routines rasterize a filled arbitrary polygon in the current color and
style. By default the routine will determine the type of the polygon being
rasterized, and will rasterize convex polygons using a faster scan conversion
routine, otherwise a general polygon scan conversion routine will be used.
Thus you can rasterize any type of polygon that you desire.

A convex polygon is defined as a polygon such that every horizontal line
drawn through the polygon would cross exactly two active edges (neither
horizontal lines nor zero-length edges count as active edges; both are
acceptable anywhere in the polygon). Right & left edges may cross
(polygons may be non-simple).

Non-simple or self intersecting polygons will be rasterized using the
standard in/out rule, where points are defined as being inside after crossing
the first edge in the polygon, and then alternate between defined as inside
then outside after crossing subsequent active edges in the polygon.

You may also use the MGL_setPolygonType routine to specify the type of
polygons being rasterized. This may be MGL_AUTO_POLYGON,
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MGL_CONVEX_POLYGON or MGL_COMPLEX_POLYGON. Explicitly
setting the polygon type will speed the drawing process.

As with all MGL polygon rasterizing routines, this routine does not rasterize
the pixels down the right hand side or the bottom edges of the polygon. This
ensures that pixels along shared edges of polygons are not rasterized twice,
which can cause annoying pixel flashes in animation code. Note also that
the edges in the polygon will always be rasterized from top to bottom, to
ensure that all shared edges will actually generate the same set of vertices,
eliminating the possibility of pixel dropouts between shared edges in

polygons.

See Also
MGL_setPolygonType
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MGL_fillRect

Draws a filled rectangle.

Declaration
void MAL_fill Rect(
rect _t r)

Prototype In
mgraph.h

Parameters
r Rectangle to be filled (syntax 2)

Description
This function is the same as MGL _fillRectCoord, however it takes an entire
rectangle as the parameter instead of coordinates.

See Also
MGL_fillRectCoord, MGL_fillRectPt, MGL _rect
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MGL_fillRectCoord

Draws a filled rectangle.

Declaration
void MALAPI MG _fill Rect Coord(
int left,
int top,
int right,
int bottom

Prototype In
mgraph.h

Parameters
teis irefs eoereinate of restangle (syntax 1)
right Right coordinate of rectangle (syntax 1)
bottom Bottom coordinate of rectangle (syntax 1)

Description

Fills a rectangle in the current drawing attributes. The mathematical
definition of a rectangle does not include the right and bottom edges, so
effectively the right and bottom edges are not rasterized (solving problems
with shared edges).

See Also
MGL_fillRect, MGL_fillRectPt, MGL_rect
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MGL_fillRectPt

Draws a filled rectangle.

Declaration

void M _fill RectPt(
point _t |eftTop,
point _t rightBottom

Prototype In

mgraph.h
Parameters
leftTop Top left coordinate of rectangle (syntax 3)
rightBottom Bottom right coordinate of rectangle (syntax 3)
Description

This function is the same as MGL_fillRectCoord, however it takes the top left
and bottom right coordinates of the rectangle as two points instead of four
coordinates.

See Also
MGL_fillRect, MGL_fillRectPt, MGL _rect
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MGL_fopen

Opens a stream.

Declaration

FILE * MALAPI MG _fopen(
const char *fil enane,
const char *node)

Prototype In
mgraph.h

Parameters

Frode RA588%30pen file in. Refer to your compiler
documentation for available modes and values.

Return Value
Pointer to newly opened stream, or NULL in the event of an error.

Description

Attempts to open the specified MGL file in binary mode. This routine will
use the standard MGL directory searching algorithm to find the specified
file. First an attempt is made to locate the file relative to the _MGL_path
variable (initialized by the application program via the MGL _init call). If
this fails, an attempt is made to search for the file relative to the
MGL_ROOT environment variable if this is present. Lastly MGL searchs the
current directory for the file (without adding the dir extension). Otherwise it
returns NULL.
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MGL _fread

Reads data from a stream.

Declaration
size t MALAPI MA_fread(
void *ptr,
size_ t size,
size_t n,
FI LE *f)
Prototype In
mgraph.h
Parameters
ptr Pointer to block in stream at which to begin read
size Size of items to be read from stream
n Number of items to be read from stream
f Stream to be read

Return Value
Number of items read in, or a short count (possibly 0).

Description

This function is identical to the C library fread function, but goes via MGL's
internal file handling function pointers, which by default simply point to the
standard C library functions. These functions are intended to allow the
application programmer to override all the MGL file 1/0 functions with
MGL_setFilelO, for custom 1/0 handling.
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MGL _free

Frees a block of memory.

Declaration
void MALAPI M4 _freeg(
void _HUCE *p)

Prototype In
mgraph.h

Parameters
p Pointer to memory block to free

Description

Frees a block of memory previously allocated with either MGL_calloc or
MGL_malloc which are designed to work with memory blocks larger than
64Kb in size even for 16 bit real mode code.

See Also
MGL_calloc, MGL_malloc, MGL_memset
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MGL_freeRegion

Frees all the memory allocated by the complex region.

Declaration
void MALAPI MG._freeRegi on(
region_t *r)

Prototype In
mgraph.h

Parameters
r Pointer to the region to free

Description

Frees all the memory allocated by the complex region. When you are
finished with a complex region you must free it to free up the memory used
to represent the union of rectangles.

See Also
MGL_newRegion, MGL_copyRegion
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MGL _fseek

Repositions the file pointer on a stream.

Declaration

int MGLAPI MG _fseek(
FI LE *f,
| ong of f set,
i nt whence)

Prototype In

mgraph.h

Parameters
Dffset SFRTO? i dRERISA from whence
whence New location of file pointer

Return Value
0 if move was successful, otherwise non-zero.

Description

This function is identical to the C library fseek function, but goes via MGL's
internal file handling function pointers, which by default simply point to the
standard C library functions. These functions are intended to allow the
application programmer to override all the MGL file 1/0 functions with
MGL_setFilelO, for custom 1/0 handling.
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MGL_ftell

Returns the current file pointer.

Declaration
long MALAPI MA ftell(
FILE *f)

Prototype In
mgraph.h

Parameters
f Pointer to file of interest

Return Value
Current file pointer on success, -1L on error.

Description
The value returned by MGL_ftell can be used in a subsequent call to
MGL_fseek.
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MGL_fwrite

Werites to a stream.

Declaration

size t MALAPI MAL_fwite(
const void *ptr,
size t size,

size t n,
FILE *f)
Prototype In
mgraph.h
Parameters
Bitfe BriataritertlRastpetineitesatipfilef data to be written
n Number of items to be written to file
f Pointer to the file stream to write the data to

Return Value
The number of items written.

Description

Appends n items of data each of length size bytes to the given output file.
The data written begins at ptr. The total number of bytes written is (n x
size).
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MGL _getActivePage

Returns the currently active hardware display page.

Declaration
int MALAPI M4 _get Acti vePage(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Device context of interest

Return Value
Currently active hardware display page.

Description

This function returns the currently active hardware display page number.
The first hardware display page is 0, the second is 1 and so on. The number
of available hardware pages depends on the type of underlying hardware,
the video mode resolution and amount of video memory installed. Thus not
all video modes support multiple hardware display pages.

All MGL output is always sent to the currently active hardware display
page, and changing the active and visual display pages is used to implement
double buffering.

See Also
MGL_setActivePage, MGL_getVisualPage, MGL_setVisualPage.
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MGL_getArcCoords

Returns the starting and ending arc coordinates.

Declaration
voi d ASMAPI MG._get Ar cCoor ds(
arc_coords_t *coords)

Prototype In
mgraph.h

Parameters
coords Pointer to structure to store coordinates

Description

This function returns the center coordinate, and starting and ending points
on the ellipse that define the last elliptical arc that was rasterized. You can
then use these coordinates to draw a line from the center of the ellipse to the
starting and ending points to complete the outline of an elliptical wedge.

Note that you must call this routine immediately after calling the
MGL_ellipseArc family of routines.

See Also
MGL_ellipseArc, MGL_fillEllipseArc
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MGL _getAspectRatio

Returns the current device context aspect ratio.

Declaration
int MALAPI M4 _get Aspect Rati o(voi d)

Prototype In
mgraph.h

Return Value
Current video mode aspect ratio * 1000.

Description
This function returns the aspect ratio of the currently active output device's
physical pixels. This ratio is equal to:

pi xel x size
pi xel y size

The device context aspect ratio can be used to display circles and squares on
the device by approximating them with ellipses and rectangles of the
appropriate dimensions. Thus in order to determine the number of pixels in
the y direction for a square with 100 pixels in the x direction, we can simply
use the code:

y _pixels = ((long)x_pixels * 1000) / aspectratio

Note the cast to a long to avoid arithmetic overflow, as the aspect ratio is
returned as an integer value with 1000 being a 1:1 aspect ratio.

See Also
MGL_setAspectRatio
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MGL _getAttributes

Returns a copy of the current rasterizing attributes.

Declaration
void MALAPI MG _get Attri but es(
attributes_ t *attr)

Prototype In
mgraph.h

Parameters
attr Pointer to structure to store attribute values in

Description

This function returns a copy of the currently active attributes. You can use
this routine to save the state of MGL and later restore this state with the
MGL _restoreAttributes routine.

See Also
MGL_restoreAttributes
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MGL_getBackColor

Returns the current background color value.

Declaration
color _t MALAPI MA._get BackCol or (voi d)

Prototype In
mgraph.h

Return Value
Current background color value.

Description

Returns the current background color value. The background color value is
used to clear the display and viewport with the MGL_clearDevice and
MGL_clearViewport routines, and is also used for filling solid primitives in
the MGL_BITMAP_OPAQUE fill mode.

See Also
MGL_setBackColor, MGL_getColor, MGL_setColor
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MGL_getBitmapFromDC

Copy a portion of a device context as a lightweight memory bitmap.

Declaration
bitmap_t * MALLAPI MA._get Bi t mapFr onDC(
MELDC *dc,
int left,
int top,
int right,
i nt bottom
bool savePal ette)

Prototype In

mgraph.h

Parameters
iic Device C%Ptext to_save from
eft Left coordinate of bitmap to save
top Top coordinate of bitmap to save
right Right coordinate of bitmap to save
bottom Bottom coordinate of bitmap to save
savePalette Save palette with bitmap.

Return Value
Pointer to allocated bitmap, NULL on error.

Description

This function copies a portion of a device context as a lightweight memory
bitmap. If this function fails (for instance if out of memory), it will return
NULL and you can get the error code from the MGL_result function.
Otherwise this function will return a pointer to a new lightweight bitmap
containing the bitmap data.

Note that the source rectangle for the bitmap to be saved is not clipped to
the current clipping rectangle for the device context, but it is mapped to the
current viewport. If you specify dimensions that are larger than the current
device context, you will get garbage in the bitmap file as a result.

See Also
MGL_loadBitmap, MGL_saveBitmapFromDC
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MGL _getBitmapSize

Obtain the dimensions of a bitmap file from disk.

Declaration

bool MGALAPI MAL_get Bi t mapSi ze(
const char *bit mapNane,
int *w dth,
int *hei ght,
i nt *bitsPerPi xel,
pi xel _format _t *pf)

Prototype In

mgraph.h
Parameters
bitmapName Name of the bitmap file to load header for
width Place to store the bitmap width
height Place to store the bitmap height
bitsPerPixel Place to store the bitmap pixel depth
pf Place to store the bitmap pixel format information

Return Value
True if the bitmap was found, false if not.

Description

This functions loads all the header information for a bitmap file from disk,
without actually loading the bits for the bitmap surface. This is useful to
determine the dimensions and pixel format for the bitmap before it is
loaded, so you can create an appropriate memory device context that you
can load the bitmap into with the MGL_loadBitmapIntoDC function.

See Also
MGL_loadBitmap, MGL _loadBitmapExt
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MGL_getBitmapSizeExt

Obtain the dimensions of a bitmap from an open file.

Declaration
bool MALAPI M4 _get Bi t mapSi zeExt (
FILE *f,
ul ong dwO f set,
ul ong dwsi ze,
int *w dth,
int *hei ght,
int *bitsPerPi xel,
pi xel _format _t *pf)

Prototype In

mgraph.h

Parameters
. Pointer to opened bitmap file
dwsSize Size of t e%ﬁ’tmap ?lle P
dwOffset Offset into the file
width Place to store the bitmap width
height Place to store the bitmap height
bitsPerPixel Place to store the bitmap pixel depth
pf Place to store the bitmap pixel format

Return Value
True if the bitmap was found, otherwise false.

Description

This function is the same as MGL_getBitmapSize, however it works with a
previously opened file. This allows you to create your own large files with
multiple files embedded in them.

See Also
MGL_getBitmapSize
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MGL _getBitsPerPixel

Returns the pixel depth for the device context.

Declaration

int MGLAPI MA._get Bit sPer Pi xel (
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Pointer to device context of interest

Return Value
Pixel depth for the device context.

See Also
MGL_getPixelFormat
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MGL_getBorderColors

Returns the border colors of the current device context.

Declaration

voi d MALAPI MG._get Bor der Col or s(
color_t *bright,
color _t *dark)

Prototype In

mgraph.h
Parameters
bright Place to store the value for the bright component of the
border color
dark Place to store the value for the dark component of the
border color
Description

The border colors are the two colors used to draw horizontal, vertical and
rectangular borders with the MGL_drawBorder function.
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MGL_getCP

Returns the current position value.

Declaration
void MALAPI MG _get CP(
point _t *CP)

Prototype In
mgraph.h

Parameters
CP Place to store the current position

Description

Returns the current position (CP). The CP is the current logical graphics
cursor position, and is used by a number of routines to determine where to
being drawing output. You can use the MGL_moveTo routine to directly
move the CP to a new position.

See Also
MGL_moveTo, MGL_moveRel, MGL_lineTo, MGL_lineRel, MGL_drawStr
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MGL _getCharMetrics

Computes the character metrics for a specific character.

Declaration

void MALAPI MG._get Char Metri cs(
char ch,
metrics_t *m

Prototype In

mgraph.h
Parameters
ch . Character to measure .
metrics Place to store the resulting metrics
Description

This function computes the character metrics for a specific character. The
character metrics define specific characters width, height, ascent, descent
and other values. These values can then be used to correctly position the
character with pixel precise positioning.

All values are defined in pixels and will be as accurate as possible given the
current fonts scaling factor (only vector fonts can be scaled).

See Also
MGL_getFontMetrics
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MGL _getClipMode

Returns the current clipping mode.

Declaration
bool MALAPI M4 _get d i pMode(voi d)

Prototype In
mgraph.h

Return Value
True if clipping is on, false if not.

Description

Returns the current clipping mode. You can selectively turn clipping on and
off for MGL, in order to speed up some operations. Clipping is turned on by
default, and generally you will want to leave clipping enabled.

See Also
MGL_getClipModeDC, MGL_setClipMode, MGL_getClipRect, MGL_setClipRect
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MGL _getClipModeDC

Returns the current clipping mode for a specific DC.

Declaration
bool MALAPI MAL_get O i pModeDC(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Display device context of the target clipping mode

Return Value
True if clipping is on, false if not.

Description
This function is the same as MGL_getClipMode, however the device context
does not have to be the current device context.

See Also
MGL_getClipMode, MGL_setClipMode, MGL_getClipRect, MGL_setClipRect
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MGL _getClipRect

Returns the current clipping rectangle.

Declaration
void MALAPI MG _getd i pRect (
rect _t *clip)

Prototype In
mgraph.h

Parameters
clip Place to store the current clipping rectangle

Description

Returns the current clipping rectangle coordinates. The current clipping
rectangle is used to clip all output, and is always defined as being relative to
the currently active viewport. The clipping rectangle can be no larger than
the currently active viewport.

See Also
MGL_getClipRectDC, MGL_setClipRect, MGL_getClipMode,
MGL_getClipMode.
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MGL _getClipRectDC

Returns the current clipping rectangle for a specific DC.

Declaration
voi d MALAPI MG _get d i pRect DC(
MELDC *dc,

rect _t *clip)

Prototype In

mgraph.h

Parameters
dc Disglay device context in which the rectangle is defined
clip Place t0 store the current clipping rectangl

Description

This function is the same as MGL_getClipRect, however the device context
does not have to be the current device context.

See Also
MGL_getClipRect, MGL_setClipRect, MGL_getClipMode, MGL_getClipMode.
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MGL _getColor

Returns the current foreground color.

Declaration
color_t MALAPI MA._get Col or (voi d)

Prototype In
mgraph.h

Return Value
Current foreground color.

See Also
MGL_setColor, MGL_getBackColor, MGL_setBackColor

220 SciTech MGL



MGL_getColorMapMode

Returns the current color map mode.

Declaration
int MGLAPI MA._get Col or MapMode(voi d)

Prototype In
mgraph.h

Parameters
dc Device context of interest

Return Value
Current color map mode.

Description
This function returns the current color map mode for the device context.
Defined modes are enumerated in MGL_colorModes.

The current color map mode only affects 8 bit display modes.

See Also
MGL_setColorMapMode
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MGL _getDefaultPalette

Returns the default palette for the device.

Declaration
void MALAPI MG _get Def aul t Pal ett e(
MELDC *dc,

palette t *pal)

Prototype In

mgraph.h
Parameters

dc Device context of interest

pal Place to store the default palette values
Description

Copies the default palette for the specified device context into the passed
palette structure.

Note: The size of the default palette can be found with a call to
MGL_getPaletteSize().

See Also
MGL_setPalette, MGL_getPalette
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MGL _getDirectDrawActiveSurface

Returns the DirectDraw active surface object for a fullscreen video mode

Declaration
MEL_ LPDDSURF MELAPI MGl _get Di rect DrawAct i veSur f ace(
MELDC *dc)

Prototype In
mglwin.h

Parameters
dc Device context to get DirectDraw active surface object for

Return Value
Pointer to the LPDIRECTDRAWSURFACE obiject.

Description

This function returns a pointer to the LPDIRECTDRAWSURFACE obiject for
the active surface used in MGL fullscreen graphics modes. The active
surface is the currently active surface that all drawing is done to, which may
not be the same as the primary surface created by SciTech MGL.

If the fullscreen graphics mode is not a DirectDraw mode, this function
returns NULL.

See Also
MGL_getDirectDrawPrimarySurface, MGL_getDirectDrawOffscreenSurface
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MGL _getDirectDrawObject

Returns the DirectDraw object for a fullscreen video mode

Declaration
MEL LPDD MELAPI MG _get Di rect Dr awChj ect (
MELDC *dc)

Prototype In
mglwin.h

Parameters
dc Device context to get DirectDraw object for

Return Value
Pointer to the LPDIRECTDRAW object.

Description

This function returns a pointer to the LPDIRECTDRAW object (the main
DirectDraw object used by SciTech MGL) for fullscreen graphics modes.
This is intended to allow application programmers to do custom operations
with DirectDraw when SciTech MGL is running in DirectDraw modes (such
as creating a Direct3D object and using Direct3D with SciTech MGL).

If the fullscreen graphics mode is not a DirectDraw mode, this function
returns NULL.

Note: If you obtain a copy of the DirectDraw object, don’t create your own
surfaces, but use the surfaces already created by SciTech MGL (you can
attach your own z-buffers and texture memory surfaces to these if you wish
to use Direct3D directly).

See Also
MGL_getDirectDrawPrimarySurface
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MGL _getDirectDrawOffscreenSurface

Returns the DirectDraw offscreen surface object for a fullscreen video mode

Declaration
MGL_ LPDDSURF MELAPI MG _get Di rect Drawdf f screenSur f ace(
MELDC *dc)

Prototype In
mglwin.h

Parameters
dc Device context to get DirectDraw offscreen surface object
for

Return Value
Pointer to the LPDIRECTDRAWSURFACE obiject.

Description

This function returns a pointer to the LPDIRECTDRAWSURFACE obiject for
the offscreen surface used in MGL fullscreen graphics modes. The offscreen
surface is the offscreen video memory surface that SciTech MGL creates
when you make a call to MGL _createOffscreenDC and the installed
DirectDraw drivers support hardware BitBIt acceleration. If the device
context passed in is not an offscreen display device context, this function
returns NULL.

If the fullscreen graphics mode is not a DirectDraw mode, this function
returns NULL.

Note: SciTech MGL offscreen DirectDraw surface will never be made visible on the
screen, and is only used for caching bitmaps in offscreen video memory to be
moved around using hardware acceleration.

See Also
MGL_getDirectDrawPrimarySurface
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MGL _getDirectDrawPalette

Returns the DirectDraw palette object for a fullscreen video mode

Declaration
MGL LPDDPAL MGELAPI MAL_get Di rect DrawPal et t e(
MELDC *dc)

Prototype In
mglwin.h

Parameters
dc Device context to get DirectDraw palette object for

Return Value
Pointer to the LPDIRECTDRAWPALETTE object.

Description

This function returns a pointer to the LPDIRECTDRAWPALETTE object
used in MGL fullscreen graphics modes. The DirectDraw palette object is
the palette that is created by SciTech MGL for use in 8 bits per pixel modes,
and will be NULL if the video mode is greater than 8 bits per pixel.

If the fullscreen graphics mode is not a DirectDraw mode, this function
returns NULL.

See Also
MGL_getDirectDrawPrimarySurface
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MGL _getDirectDrawPrimarySurface

Returns the DirectDraw primary surface object for a fullscreen video mode

Declaration
MEL_ LPDDSURF MGELAPI MGl _get Di rect DrawPri mar ySur f ace(
MELDC *dc)

Prototype In
mglwin.h

Parameters
dc Device context to get DirectDraw primary surface object fol

Return Value
Pointer to the LPDIRECTDRAWSURFACE obiject.

Description

This function returns a pointer to the LPDIRECTDRAWSURFACE obiject for
the primary surface used in MGL fullscreen graphics modes. The primary
surface is the main surface that all the back buffer surfaces are attached to
(the number of attached buffers will depend on the number you requested
when you called MGL_createDisplayDC). Note that the primary surface may
not be the currently active surface for drawing; to get this surface call
MGL_getDirectDrawActiveSurface instead.

If the fullscreen graphics mode is not a DirectDraw mode, this function
returns NULL.

See Also
MGL_getDirectDrawActiveSurface, MGL_getDirectDrawOffscreenSurface
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MGL _getDisplayStart

Returns the current hardware display starting coordinates.

Declaration

void MALAPI MG _getDisplayStart (
MELDC *dc,
int *x,
int *y)

Prototype In
mgraph.h

Parameters
dc Hardware scrolling device context
X Place to store the display start x coordinate
y Place to store the display start y coordinate

Description

This function returns the current hardware display start coordinates for the
hardware scrolling display device context. You can change the display start
address with the MGL_setDisplayStart function.

See Also
MGL_setDisplayStart
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MGL _getDivot

Saves a divot of video memory into system RAM.

Declaration

void MA_get Di vot (
MELDC dc,
rect t,
voi d *divot)

Prototype In

mgraph.h
Parameters
dc Device context to save divgt from )
r Rectangle containing coordinates of divot to save
divot Pointer to area to store the video memory in
Description

This function is the same as MGL_getDivotCoord however it takes entire
rectangles as arguments instead of coordinates.

See Also
MGL_putDivot, MGL_divotSize, MGL_malloc
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MGL_getDivotCoord

230

Saves a divot of video memory into system RAM.

Declaration
voi d MALAPI MG._get Di vot Coor d(
ME.DC *dc,
int |eft,
int top,
int right,
int bottom
void *divot)

Prototype In

mgraph.h
Parameters

dc Device context to save divot from

left Left coordinate of area to save

top Top coordinate of area to save

right Right coordinate of area to save

bottom Bottom coordinate of area to save

divot Pointer to area to store the video memory in
Description

This function copies a block of video memory from the active page of the
current device context into a system RAM buffer. A divot is defined as being
a rectangular area of video memory that you wish to save, however the
bounding rectangle for the divot is expanded slightly to properly aligned
boundaries for the absolute maximum performance with the current device
context. This function is generally used to store the video memory behind
pull down menus and pop up dialog boxes, and the memory can only be
restored to exactly the same position that it was saved from.

You must pre-allocate enough space to hold the entire divot in system RAM.
Use the MGL_divotSize routine to determine the size of the memory block
required to store the divot. Note also that the memory block for the divot
may be larger than 64Kb in size, so you should use the MGL_malloc family of
functions to allocate the memory block.

See Also
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MGL_getDivot, MGL_putDivot, MGL_divotSize, MGL_malloc
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MGL_getDriver

Returns the current device context driver ID.

Declaration
int MGLAPI MG _getDriver(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Device context of interest

Return Value
Current device context driver id.

Description

This function returns the numerical id of the currently active display device
driver for the device context. This value is only meaningful for display
device drivers where the actual hardware device driver can be different.
This value can be converted to a printable representation with the
MGL_driverName routine.

See Also
MGL_driverName, MGL_getMode
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MGL_getFont

Declaration
font t * MELAPI M4._get Font (voi d)

Prototype In
mgraph.h

Return Value
Pointer to currently active font.

Description
Returns a pointer to the currently active font. The currently active font is
used to perform all text output by MGL.

See Also
MGL_useFont, MGL _loadFont, MGL_unloadFont
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MGL_getFontMetrics

Returns the currently active font metrics.

Declaration
void MALAPI MG _get Font Metri cs(
netrics_t *m

Prototype In
mgraph.h

Parameters
metrics Place to store the font metrics

Description

This function computes the font metrics for the current font. The metrics are
computed in pixels and will be as accurate as possible given the current
font's scaling factor (only vector fonts can be scaled however).

See Also
MGL_getCharMetrics
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MGL _getFullScreenWindow

Returns the current fullscreen window handle.

Declaration
ML HVWAD MGELAPI MAL_get Ful | Scr eenW ndow( voi d)

Prototype In
mglwin.h

Return Value
Current fullscreen window handle.

Description

This function returns the handle to the current fullscreen window. When
you are running in fullscreen modes under Windows, MGL always
maintains a fullscreen, topmost window that is used for event handling.

If you are using the DirectSound libraries for sound output, you will need to
inform DirectSound what your fullscreen window is so that it can correctly
mute the sound for your application when the focus is lost to another
application. If you do not do this, when you switch to fullscreen modes all
sound output via DirectSound will be muted (assuming your are requesting
exclusive mode).

See Also
MGL_registerEventProc
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MGL _getGlyphHeight

Returns the height of the glyphs in the specified font.
Declaration
int MALAPI M4 _get d yphHei ght (

font _t *font)

Prototype In
mgraph.h

Parameters
font Font of interest

Return Value
Height of all the glyphs in the specified font.

See Also
MGL_getGlyphWidth
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MGL_getGlyphWidth

Returns the width of a specified glyph in the specified font.

Declaration

int MALAPI M4 _get d yphW dt h(
font _t *font,
uchar gl yph)

Prototype In

mgraph.h
Parameters
f?nt Font of interest. )
glyph Index of glyph in font file to measure

Return Value
Returns the width of the specified glyph.

See Also
MGL_getGlyphHeight
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MGL _getHalfTonePalette

Returns a copy of the MGL halftone palette.

Declaration
void MALAPI MG._get Hal f TonePal ett e(
palette t *pal)

Prototype In
mgraph.h

Parameters
pal Place to store the halftone palette values

Description

This function copies the MGL halftone palette into the specified palette
structure. The halftone palette always contains 256 colors, and hence the
palette array must contain 256 palette entries. This palette is a special palette
used by MGL when running in RGB dithered rasterizing mode for 8 bit
video modes. If you intend to enable RGB dithering with the
MGL_setColorMapMode function, you must get a copy of the halftone palette
and program the hardware palette for your display device or windowed
device to be the same as this halftone palette.

Note that the MGL halftone palette is compatible with the standard
Windows halftone palette, so you can perform 8 bit dithering operations in a
window without needing to go into SYSPAL_STATIC mode.

See Also
MGL_setPalette, MGL_realizePalette, MGL_setColorMapMode
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MGL_getHardwareFlags

Returns the current hardware acceleration flags for the display device
context.

Declaration
| ong MALAPI M4 _get Har dwar eFl ags(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Device context of interest

Return Value
Current hardware acceleration flags for the device context.

Description

This function returns the current hardware acceleration flags for the display
device context (this function returns 0 for non-display device contexts). The
set of hardware acceleration flags inform the application of what specific
hardware acceleration features the underlying video hardware has, so that
the application can tailor it's use of specific MGL functions. For instance an
application may check if the hardware has transparent BitBlt capabilities for
sprite animation, and if not will uses it's own application specific set of
routines that rasterize directly to the display surface rather than using the
MGL specific functions.

The set of hardware acceleration flags that are returned will be a logical
combination of one or more of the values enumerated in
MGL_hardwareFlagsType.
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MGL_getJPEGSize
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Obtain the dimensions of a JPEG file from disk.

Declaration

bool MAAPI MAL_get JPEGSi ze(
const char *JPEGNane,
int *w dth,
i nt *hei ght,
int *bitsPerPi xel,
pi xel _format _t *pf)

Prototype In

mgraph.h
Parameters
JPEGName Name of the bitmap file to load header for
width Place to store the bitmap width
height Place to store the bitmap height
bitsPerPixel Place to store the bitmap pixel depth
pf Place to store the bitmap pixel format information

Return Value
True if the JPEG file was found, false if not.

Description

This functions loads all the header information for a JPEG file from disk,
without actually loading the bits for the bitmap surface. This is useful to
determine the dimensions and pixel format for the bitmap before it is
loaded, so you can create an appropriate memory device context that you
can load the bitmap into with the MGL_loadJPEGIntoDC function.

Note that JPEG files are inherently 24-bit, so when you call this function it
will always return information for a 24-bit RGB pixel format image.

Note: In order to use this function you must link with the separate JPEG.LIB
library for your compiler.

See Also
MGL _loadJPEG, MGL _loadJPEGIntoDC
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MGL_getJPEGSizeExt

Obtain the dimensions of a JPEG file from an opened file.

Declaration
bool MALAPI M4 _get JPEGSI zeExt (
FILE *f,
ul ong dwO f set,
ul ong dwsi ze,
int *w dth,
int *hei ght,
int *bitsPerPi xel,
pi xel _format _t *pf)

Prototype In

mgraph.h
Parameters
f Open binary file to read bitmap from
dwOffset Oﬁ‘set to start of JPEG ?ile P
dwsSize Size of JPEG file
width Width of bitmap
height Height of bitmap
bitsPerPixel Pixel depth of bitmap
pf Place to store the bitmap pixel format information

Return Value
True if JPEG was found, false if not.

Description

This function is the same as MGL_getJPEGSize, however it works with a
previously opened file. This allows you to create your own large files with
multiple files embedded in them.

Note that JPEG files are inherently 24-bit, so when you call this function it
will always return information for a 24-bit RGB pixel format image.

Note: In order to use this function you must link with the separate JPEG.LIB
library for your compiler.

See Also
MGL_getJPEGSize
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MGL _getLineStipple

Returns the current line stipple pattern.

Declaration
ushort MALAPI MG _getLi neSti ppl e(voi d)

Prototype In
mgraph.h

Description
Return the current line stipple pattern. Refer to MGL_setLineStipple for more
information on stippled lines.

See Also
MGL_setLineStyle, MGL_setLineStipple, MGL_setLineStippleCount
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MGL_getLineStippleCount

Returns the current line stipple counter.

Declaration
uint MALAPI M4 _get Li neSti ppl eCount (voi d)

Prototype In
mgraph.h

Description
Return the current line stipple counter. Refer to MGL_setLineStipple for more
information on stippled lines.

See Also
MGL_setLineStyle, MGL_setLineStipple, MGL_setLineStippleCount
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MGL _getLineStyle

Returns the current line style.

Declaration
int MALAPI M4 _getLineStyl e(void)

Prototype In
mgraph.h

Description
Returns the current line style. Refer to MGL_setLineStipple for more
information on stippled lines.

See Also
MGL_setLineStyle, MGL_setLineStipple, MGL_setLineStippleCount
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MGL _getMarkerColor

Returns the current marker color value.

Declaration
color _t MALAPI MA._get Mar ker Col or (voi d)

Prototype In
mgraph.h

Return Value
Current marker color value.

Description
Returns the current marker color value. The marker color is used when
drawing markers with the MGL_marker routine.

See Also
MGL_setMarkerColor, MGL_marker, MGL_polyMarker

MGL Library Reference 245



MGL_getMarkerSize

Returns the current marker size value.

Declaration
int MGLAPI M4 _get Marker Si ze(voi d)

Prototype In
mgraph.h

Return Value
Current marker size

Description

Returns the current marker size. The marker size is used to determine how
big to draw the markers that are drawn with the MGL_marker routine. The
size is defined as the dimension from the middle of the marker to the edges,
so the actual dimensions of the marker will be twice the maker size plus 1. A
marker size of 1 will define a marker that is contained within a rectangle 3
pixels wide.

See Also

MGL_setMarkerSize, MGL_setMarkerStyle, MGL_getMarkerStyle, MGL_marker,
MGL_polyMarker

246 SciTech MGL



MGL _getMarkerStyle

Returns the current marker style.

Declaration
int MGLAPI M4 _get Marker Styl e(voi d)

Prototype In
mgraph.h

Return Value
Current marker style value.

Description

Returns the current marker style value. The marker style defines the type of
marker to be rasterized. Marker styles defined in the SciTech MGL are
enumerated in MGL_markerStyleType.

See Also

MGL_setMarkerSize, MGL_getMarkerSize, MGL_setMarkerStyle, MGL_marker,
MGL_polyMarker
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MGL_getMode

Returns the current video mode number for the display device context.

Declaration
int MGLAPI MAL_get Mode(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Device context of interest

Return Value
Current video mode number.

Description
Returns the currently active video mode number. This number can be
converted to a printable form using the MGL_modeName routine.

See Also
MGL_init, MGL_modeName
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MGL_getPCXSize

Obtain the dimensions of a PCX file from disk.

Declaration

bool MALAPI MAL_get PCXSi ze(
const char *PCXNane,
int *width,
int *hei ght,
i nt *bitsPerPixel)

Prototype In

mgraph.h

Parameters
Reathiame PlageegfstBedipriiigtosere header for
height Place to store the bitmap height
bitsPerPixel Place to store the bitmap pixel depth

Return Value
True if the PCX file was found, false if not.

Description

This functions loads all the header information for a PCX file from disk,
without actually loading the bits for the bitmap surface. This is useful to
determine the dimensions and pixel format for the bitmap before it is
loaded, so you can create an appropriate memory device context that you
can load the bitmap into with the MGL_loadPCXIntoDC function.

See Also
MGL_loadPCX, MGL _loadPCXIntoDC

MGL Library Reference 249



MGL_getPCXSizeExt

Obtain the dimensions of a PCX file from an opened file.

Declaration
bool MALAPI MAL_get PCXSi zeExt (
FILE *f,
ul ong dwO f set,
ul ong dwsi ze,
int *w dth,
int *hei ght,
i nt *bitsPerPixel)

Prototype In

mgraph.h
Parameters
f Open binary file to read bitmap from
dwOffset Offset to start of PCX file
dwsSize Size of PCX file
width Width of bitmap
height Height of bitmap
bitsPerPixel Pixel depth of bitmap

Return Value
True if PCX was found, false if not.

Description

This function is the same as MGL_getPCXSize, however it works with a
previously opened file. This allows you to create your own large files with
multiple files embedded in them.

See Also
MGL_getPCXSize

250 SciTech MGL



MGL _getPalette

Returns the currently active palette values.

Declaration
void MALAPI MG._get Pal ett g(
MELDC *dc,

palette_t *pal,
i nt nuntCol ors,
int startlndex)

Prototype In

mgraph.h
Parameters
dc Device context of interest
pal Place to store the retrieved values
numcColors Number of color values to retrieve
startindex Starting palette index value to retrieve
Description

This function copies part or all of the currently active palette values and
stores it in the array pal. You can specify only a subset of the palette values
to be obtained with the startindex and numColors arguments.

Thus to save the entire palette in a 256 color video mode, you would use
(assuming enough space for the palette has been allocated):

MG&._get Pal et t e( pal , 255, 0) ;
or to get the top half of the palette you would use:
M&._get Pal ett e( pal , 128, 128);

You should ensure that you have allocated enough memory to hold all of
the palette values that you wish to read. You can use MGL_getPaletteSize to
determine the size required to save the entire palette.

See Also
MGL_getPaletteEntry, MGL_setPalette, MGL_getDefaultPalette
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MGL _getPaletteEntry

Returns the value of a single palette entry.

Declaration
void MALAPI MG _get Pal ett eEntry(
MELDC *dc,
int entry,
uchar *red,
uchar *green,
uchar *bl ue)

Prototype In

mgraph.h
Parameters
dc Device context of interest
entry Palette index to read
red Place to store the red component
green Place to store the green component
blue Place to store the blue component
Description

This function returns the value of a single color palette entry. If you wish to
obtain more than a single palette entry you should use the MGL_getPalette
routine which is faster for multiple entries.

See Also
MGL_setPaletteEntry, MGL_getPalette, MGL_setPalette
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MGL _getPaletteSize

Returns the number of entries in the entire palette.

Declaration
int MALAPI MG _get Pal etteSi ze(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Device context of interest

Return Value
Number of entries in entire palette.

Description

This function returns the number of entries in the entire palette. You should
use this function to determine the size of the entire palette, since the palette
is still available in HiColor and TrueColor video modes. For RGB modes the
palette is implemented in software rather than hardware, and is used for
translating color index values to RGB color values, such as when displaying
color index bitmaps in RGB modes.

See Also
MGL_getPalette
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MGL _getPaletteSnowLevel

Returns the current palette snow level.

Declaration
int MGLAPI M4 _get Pal ett eSnowLevel (
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Device context of interest

Return Value
Current palette snow level.

Description

This function returns the number of palette entries that can be programmed
during a single vertical retrace before the onset of snow. By default MGL
programs use all 256 entries per retrace, but you may need to slow this
down on systems with slower hardware that causes snow during multiple
palette realization commands.

See Also
MGL_setPaletteSnowLevel
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MGL _getPenBitmapPattern

Returns the currently active bitmap pattern.

Declaration
void MALAPI MG._get PenBit mapPatt er n(
pattern_t *pat)

Prototype In
mgraph.h

Parameters
pat Place to store the bitmap pattern

Description

This function copies the currently active bitmap pattern used when
rasterizing patterned primitive in the MGL_BITMAP_ TRANSPARENT and
MGL_BITMAP_ OPQAUE pen styles. A bitmap pattern is defined as an 8 x
8 pixel monochrome pattern stored as an array of 8 bytes.

When filling in the MGL_BITMAP_ TRANSPARENT mode, the foreground
color is used to fill in all pixels in the bitmap pattern that are a 1. Where the
pixels in the bitmap pattern are a 0, the original background color is
retained. In the MGL_BITMAP_ OPAQUE mode, the background color is
used to fill in the pixels in the bitmap that are setto a 0.

See Also
MGL_setPenBitmapPattern, MGL_setPenPixmapPattern, MGL_setPenStyle,
MGL_getPenStyle
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MGL_getPenPixmapPattern

Returns the currently active pixmap pattern.

Declaration
void MALAPI MA._get PenPi xrmapPat t er n(
pi xpattern_t *pat)

Prototype In
mgraph.h

Parameters
pat Place to store the pixmap pattern

Description

This function copies the currently active pixmap pattern used when
rasterizing patterned primitive in the MGL_PIXMAP pen style. A pixmap
pattern is defined as an 8 x 8 pixel color pattern stored as an 8 x 8 array of
MGL color values. When filling in MGL_PIXMAP mode, the foreground
and background color values are not used, and the pixel colors are obtained
directly from the pixmap pattern colors.

See Also

MGL_setPenPixmapPattern, MGL_setPenBitmapPattern, MGL_setPenStyle,
MGL_getPenStyle
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MGL _getPenSize

Returns the current pen size.

Declaration

void MALAPI MG._get PenSi zeg(
int *hei ght,
int *wi dth)

Prototype In
mgraph.h

Parameters

(gt Blace 18 stBre the EUFFent BER (AL

Description

Return the size of the current pen in pixels. The default pen is 1 pixel by 1
pixel in dimensions, however you can change this to whatever value you
like. When primitives are rasterized with a pen other than the default, the
pixels in the pen always lie to the right and below the current pen position.

See Also
MGL_setPenSize
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MGL _getPenStyle

Returns the current pen style.

Declaration
int MGLAPI M4 _get PenStyl e(voi d)

Prototype In
mgraph.h

Return Value
Current pen style.

Description
This function returns the currently active pen style. Pen styles supported by
the SciTech MGL are enumerated in MGL_penStyleType.

When filling in the MGL_BITMAP_ TRANSPARENT mode, the foreground
color is used to fill in all pixels in the bitmap pattern that are a 1. Where the
pixels in the bitmap pattern are a 0, the original background color is
retained. In the MGL_BITMAP_ OPAQUE mode, the background color is
used to fill in the pixels in the bitmap that are set to a 0. When filling in
MGL_PIXMAP mode, the foreground and background color values are not
used, and the pixel colors are obtained directly from the pixmap pattern
colors.

See Also
MGL_setPenStyle, MGL_setPenBitmapPattern, MGL_setPenPixmapPattern
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MGL _getPixel

Returns the color of a specified pixel.

Declaration
color _t MAL_get Pi xel (

point _t p)

Prototype In
mgraph.h

Parameters
p Coordinate of the pixel to read

Return Value
Color of the specified pixel.

Description
This function is the same as MGL_getPixelCoord, however it takes the
coordinate of the pixel to read as a point.

See Also
MGL_getPixelCoord, MGL_beginPixel, MGL_endPixel
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MGL _getPixelCoord

Returns the color of a specified pixel.

Declaration

color _t MALAPI MA._get Pi xel Coor d(
int X,
int y)

Prototype In
mgraph.h

Parameters
X x coordinate of the pixel to read
y y coordinate of the pixel to read

Return Value
Color of the specified pixel.

Description
This function returns the color of the pixel at the specified coordinate.

See Also
MGL_getPixel, MGL_beginPixel, MGL_endPixel
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MGL _getPixelCoordFast

Returns the color of a specified pixel.

Declaration

color _t MALAPI MA._get Pi xel Coor dFast (
int X,
int y)

Prototype In
mgraph.h

Parameters

X x coordinate of the pixel to read
y y coordinate of the leel to read

Return Value
Color of the specified pixel.

Description

This function returns the color of the pixel at the specified coordinate. Note
that you must ensure that you call the routine MGL_beginPixel before
reading any pixel values and the routine MGL_endPixel after reading a
bunch of pixels with these fast pixel routines.

See Also
MGL_getPixelFast, MGL_beginPixel, MGL_endPixel
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MGL _getPixelFast

Returns the color of a specified pixel.

Declaration
color _t MA._get Pi xel Fast (

point _t p)

Prototype In
mgraph.h

Parameters
p Coordinate of the pixel to read

Return Value
Color of the specified pixel.

Description
This function is the same as MGL_getPixelCoordFast, however it takes the
coordinate of the pixel to read as a point.

See Also
MGL_getPixelCoordFast, MGL_beginPixel, MGL_endPixel
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MGL _getPixelFormat

Returns the current packed pixel format information.

Declaration
void MALAPI MG._get Pi xel For mat (
MELDC *dc,

pi xel _format _t *pf)

Prototype In

mgraph.h
Parameters
?Ic Device context of interest . .
ormat Place to store the pixel format information
Description

This function returns the current pixel format information for the specified
device context. This information is used by MGL to encode the packed pixel
information, and can be used by your application to work out how to pack
values correctly for the RGB device contexts.

See Also
MGL_packColor, MGL_unpackColor
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MGL_getPolygonType

Returns the current polygon type.

Declaration
int MGLAPI M4 _get Pol ygonType(voi d)

Prototype In
mgraph.h

Return Value
Current polygon type code.

Description

Returns the current polygon type. You can change this value with the
MGL_setPolygonType to force MGL to work with a specific polygon type
(and to avoid the default automatic polygon type checking). Polygon types
supported by the SciTech MGL are enumerated in MGL_polygonType.

If you expect to be drawing lots of complex or convex polygons, setting the
polygon type can result in faster polygon rasterizing. Note that this setting
does not affect the specialized triangle and quadrilateral rasterizing
routines.

See Also
MGL_setPolygonType, MGL_fillPolygon
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MGL_getSpaceExtra

Returns the current space extra value.

Declaration
int MALAPI M4 _get SpaceExtra(voi d)

Prototype In
mgraph.h

Return Value
Current space extra value.

Description

Returns the current space extra value used when drawing text in the current
font. The space extra value is normally zero, but can be a positive or
negative value. This value can be used to insert extra space between the
characters in a font (making this value a large negative value will make the
characters run on top of each other).

See Also
MGL_setSpaceExtra, MGL_drawStr
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MGL _getTextDirection

Returns the current text direction.

Declaration
int MGLAPI MG _get Text Di rection(void)

Prototype In
mgraph.h

Return Value
Current text direction.

Description
Returns the current text direction. Directions supported by the SciTech
MGL are enumerated in MGL_textJustType.

See Also
MGL_setTextDirection, MGL_drawStr
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MGL _getTextJustify

Returns the current text justification.

Declaration

void MALAPI MG _get Text Justi fy(
int *hori z,
int *vert)

Prototype In
mgraph.h

Parameters

Derz Blace 18 stere DertramakivsEirgHon

Description
Returns the current text justification values. Justification types supported by
the SciTech MGL are enumerated in MGL_textJustType.

See Also
MGL_setTextJustify
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MGL _getTextSettings

Declaration
void MALAPI MG _get Text Setti ngs(
text _settings_t *settings)

Prototype In
mgraph.h

Parameters
settings Place to store the current text settings

Description

Returns a copy of the currently active text settings. This routine provides a
way to save and restore all the values relating to the rasterizing of text in
MGL with a single function call.

See Also
MGL_setTextSettings
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MGL _getTextSize

Returns the current text scaling factors.

Declaration
voi d MALAPI MG._get Text Si ze(
i nt *numer x,
i nt *denonx,
int *numery,
i nt *denony)

Prototype In
mgraph.h

Parameters
BEARARX Plaee te stare the x Bunerakstdelue
numery Place to store the y numerator value
denomy Place to store the y denominator value

Description

Returns the current text scaling factors used by MGL. The text size values
define an integer scaling factor to be used, where the actual values will be
computed using the following formula:

Note: MGL can only scale vector fonts. Bitmap fonts cannot be scaled.

See Also
MGL_setTextSize
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MGL _getTickResolution

Get duration of a timer tick.

Declaration
ul ong MaLAPI MAL_get Ti ckResol uti on(voi d)

Prototype In
mgldos.h, mglwin.h

Return Value
Number of seconds in a timer tick * 1,000,000.

Description

This function returns an unsigned long value indicating the duration of a
timer tick in seconds multiplied by one million. The duration of a timer tick
changes depending on the target environment, so you should use this
function to convert the value to a standard representation.

See Also
MGL_getTicks
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MGL _getTicks

Get the current timer tick count.

Declaration
ul ong MaLAPI MAL_get Ti cks(voi d)

Prototype In
mgldos.h, mglwin.h

Return Value
Current timer tick count as a 32 bit integer.

Description

This function returns the current timer tick as a 32-bit integer value. The
number of ticks in a single second can be determined with the
MGL_getTickResolution function.

See Also
MGL_getTickResolution
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MGL _getViewport

Returns the currently active viewport.

Declaration
voi d MALAPI MG._get Vi ewport (
rect _t *view

Prototype In
mgraph.h

Parameters
view Place to store the current viewport

Description

This function returns a copy of the currently active viewport. These
dimensions are global to the entire device context surface. When the
viewport is changed with this function, the viewport origin is reset to (0,0).

All output in MGL is relative to the current viewport, so by changing the
viewport to a new value you can make all output appear in a different
rectangular portion of the device surface.

See Also
MGL_getViewportDC, MGL_setViewport, MGL_setRelViewport,
MGL_setViewportOrg, MGL_clearViewport, MGL_setClipRect
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MGL _getViewportDC

Returns the currently active viewport for a specific DC.

Declaration
voi d MALAPI MG._get Vi ewport DC(
MELDC *dc,

rect _t *view

Prototype In

mgraph.h
Parameters
dc Device context to chan%e viewport for
view Place to store the current viewport
Description

This function is the same as MGL_getViewport, however the device context
does not have to be the current device context.

See Also

MGL_getViewport, MGL_setViewport, MGL_setRelViewport,
MGL_setViewportOrg, MGL_clearViewport, MGL_setClipRect
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MGL _getViewportOrg

Returns the current viewport origin.

Declaration
void MALAPI MG _get Vi ewport O g(
point _t *org)

Prototype In
mgraph.h

Parameters
org Place to store the viewport origin

Description

This function returns a copy of the currently active viewport origin. When a
new viewport is set with the MGL_setViewport function, the viewport origin
is reset to (0,0), which means that any primitives drawn at pixel location
(0,0) will appear at the top left hand corner of the viewport.

You can change the logical coordinate of the viewport origin to any value
you please, which will effectively offset all drawing within the currently
active viewport. Hence if you set the viewport origin to (10,10), drawing a
pixel at (10,10) would make it appear at the top left hand corner of the
viewport.

See Also
MGL_getViewportOrgDC, MGL_setViewport, MGL_setViewportOrg
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MGL_getViewportOrgDC

Returns the current viewport origin for a specific DC.

Declaration
void MALAPI MA._get Vi ewport Or gDC(
MELDC *dc,

point _t *org)

Prototype In

mgraph.h
Parameters
dc Device context to change viewport for
org Place to store the V|eW80rt origin
Description

This function is the same as MGL_getViewportOrg, however the device
context does not have to be the current device context.

See Also
MGL_getViewportOrg, MGL_setViewport, MGL_setViewportOrg
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MGL _getVisualPage

Returns the currently visible hardware video page.

Declaration
int MGLAPI MA._get Vi sual Page(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Device context of interest

Return Value
Currently visible hardware video page.

Description

This function returns the currently visible hardware video page number for
the given device context. The first hardware video page is number 0, the
second is 1 and so on. The number of available hardware video pages
depends on the type of underlying hardware, the video mode resolution
and amount of video memory installed. Thus not all video modes support
multiple hardware video pages.

See Also
MGL_setVisualPage, MGL_getActivePage, MGL_setActivePage
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MGL_getWinDC

Returns a Windows HDC for drawing on a device context using GDI

Declaration
HDC MELAPI MAL_get W nDC(
MELDC *dc)

Prototype In
mglwin.h

Parameters
dc Device context to obtain the Windows HDC for

Return Value
Windows compatible device context handle (HDC) for the device context.

Description

This function allows you to obtain a handle to a Windows compatible device
context (HDC) for any MGL device context. Using the returned HDC, you
can then call regular GDI drawing functions to draw on the device context,
instead of using the MGL drawing functions. This is most useful for
drawing objects that are not supported by SciTech MGL, such as Bezier
curves and using TrueType fonts.

Note: It is possible that in some instances (mostly under Windows 3.1) that a valid
HDC cannot be created, and this function will return NULL.

Note: In order for this function to work for fullscreen device contexts under
Windows 95, the MGLDIB.DRYV driver must be installed into the
WINDOWS\SYSTEM directory on the target machine.
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MGL_getWriteMode

Returns the current write mode operation.

Declaration
int MALAPI MA._get Wit eMde(void)

Prototype In
mgraph.h

Return Value
Current write mode operation.

Description

Returns the currently active write mode. Write modes supported by the
SciTech MGL for all output primitives are enumerated in
MGL_writeModeType.

See Also
MGL_setWriteMode
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MGL_getX

Returns the x coordinate of the current position.

Declaration
int MGLAPI MG _get X(voi d)

Prototype In
mgraph.h

Return Value
x coordinate of current position

Description

Returns the x coordinate of the current position (CP). The CP is the current
graphics cursor position, and is used by a number of output routines to
determine where to being drawing.

See Also
MGL_getY, MGL_getCP,
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MGL_getY

Returns the y coordinate of the current position.

Declaration
int MALAPI MG _get Y(voi d)

Prototype In
mgraph.h

Return Value
y coordinate of current position

Description

Returns the y coordinate of the current position (CP). The CP is the current
graphics cursor position, and is used by a number of output routines to
determine where to being drawing.

See Also
MGL_getX, MGL_getCP
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MGL_glChooseVisual

Choose an OpenGL visual to best match the passed in visual.

Declaration
void MALAPI MG._gl ChooseVi sual (
MELDC *dc,

MGELVi sual *vi sual)

Parameters
dc MGL device context ) ) )
visual Structure containing OpenGL visual information
Description

This function examines the visual passed in and modifies the values to best
match the capabilities of the underlying OpenGL implementation. If a
requested capability is not supported, the structure will be modified for the
capabilities that the OpenGL implementation does support (i.e.: lowering
the depth buffer size to 16 bits etc).

See Also
MGL_glSetVisual, MGL_glCreateContext
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MGL_glCreateContext

282

Creates the OpenGL rendering context for the MGL device context.

Declaration

bool MAAPI MAL_ gl Cr eat eCont ext (
MELDC *dc,
int flags)

Prototype In
mgraph.h

Parameters
dc MGL device context to enable OpenGL API for
flags Flags to force type of OpenGL library used

Return Value
True if context was created successfully, false otherwise

Description

This function creates an OpenGL rendering context for the MGL device
context, and enables support for OpenGL functions for the MGL device
context. To provide a quick and easy way to get SciTech MGL up and
running with OpenGL support, you can pass in some simple flags that let
SciTech MGL know what OpenGL features you want enabled in the
OpenGL visual for the MGL device context, by combining values in the
MGL_glContextType enumeration. For instance if you wanted to start
OpenGL with support for an RGB, double buffered and z-buffered mode
you would pass in:

MGL_GL_RGB | MGL_GL_DOUBLE | MGL_GL_DEPTH

If you wish to have complete control over the OpenGL visual that is used for
the MGL device context, you can call MGL_gIChooseVisual and
MGL_glSetVisual before calling MGL_gICreateContext, and then pass in a
value of MGL_GL_VISUAL to tell SciTech MGL to use the visual you have
already set for the device context instead of trying to create one from the
passed in flags.

SciTech MGL



Note: Once you have created an OpenGL rendering context for the MGL device
context, you must first call MGL_glMakeCurrent to make that specific MGL
device context the current OpenGL rendering context before you call any
core OpenGL API functions.

Note: You must call this function first before you attemp to make any calls to the
core OpenGL API functions (such as glVertex3f etc), as SciTech MGL will
not have initialised its internal dispatch tables until this call is made.

See Also
MGL_gIChooseVisual, MGL_glSetVisual, MGL_glMakeCurrent
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MGL _glDeleteContext

Delete the OpenGL rendering context associated with the MGL device
contex.

Declaration
void MALAPI MG._gl Del et eCont ext (
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc MGL device context to delete OpenGL rendering context
for

Description

This function destroys the OpenGL rendering context for the MGL device
context, and calls OpenGL to ensure that no rendering context is still
current. You must call this function before you destroy and MGL device
context if you have enabled OpenGL via MGL_glCreateContext.

Note: After you have called this function, it is an error to make calls to the
OpenGL API as OpenGL will not have a current rendering context active.

See Also
MGL_glCreateContext, MGL_glMakeCurrent
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MGL_glEnumerateDrivers

Enumerates the names of all available OpenGL implementations.

Declaration
const char ** MELAPI MA._gl Enuner at eDri ver s(voi d)

Prototype In
mgraph.h

Return Value
Pointer to a NULL terminated list of available OpenGL driver names.

Description

This function returns a NULL terminated list of OpenGL driver names to the
application program, which describes all the available OpenGL drivers on
the system. Once you have obtained the driver names, you can change the
current OpenGL driver with MGL_glSetDriver.

Note that this function will always returns built in names for ‘auto’,
‘microsoft’, 'sgi' and 'mesa’ and setting a driver to these names corresponds
to changing the OpenGL driver type with MGL_glSetOpenGLType. However
if there are multiple fullscreen hardware OpenGL drivers on the system and
registered with SciTech MGL, they will be listed one after the other. For
example if you have an ATI 3DRage, a 3Dfx Voodoo and an NEC PowerVR
installed in your system and there are fullscreen OpenGL drivers for all
these boards registered with SciTech MGL, the names for these drivers
would be returned in this list also.

See Also
MGL_glSetDriver, MGL_glSetOpenGLType
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MGL_glGetProcAddress

Returns the address of an OpenGL extension function.

Declaration
void * MaLAPI MA._gl Get ProcAddress(
const char *procNane)

Prototype In
mgraph.h

Parameters
dc MGL device context to get the OpenGL extension function
for

Return Value
Address of the specified extension function, NULL if not available.

Description

This function returns the address of an OpenGL extension function if that
extension is supported by the OpenGL implementation. Each OpenGL
implementation may export a number of OpenGL extension that may not be
supported by other OpenGL implementations, and this function is the
mechanism you can use to obtain the address of those extension functions.

Note that you should first check to see if an extension is available, but
calling the OpenGL function glGetString(GL_EXTENSIONS) to get a list of
all the available extensions. In order to check for a specific extension by
name, you can use the following code:

bool checkExt ensi on(const char *nane)

{
const char *p = (const char
*) gl Get St ri ng( GL_EXTENSI ONS) ;
while (p = strstr(p, nanme)) {
const char *q = p + strlen(nane);

if (*q==""1] *q=="10)
return GL_TRUE;
p =4

}
return GL_FALSE;
}
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Note: It is an error to call this function for an MGL device context that does not
have an OpenGL rendering context associated with it via a call to
MGL_glCreateContext.
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MGL_glGetVisual

Returns the current OpenGL visual for the device context.

Declaration
void MALAPI MG gl Get Vi sual (
MELDC *dc,

MGELVi sual *vi sual)

Prototype In

mgraph.h
Parameters

dc MGL device context

visual Place to store the OpenGL visual information
Description

This function returns the current OpenGL visual that has been set for the
MGL device context.

See Also
MGL_glSetVisual, MGL_glCreateContext
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MGL_glHaveHWOpenGL

Checks for Microsoft OpenGL MCD or ICD hardware acceleration.

Declaration
bool MALAPI M4 gl HaveHWOpenGL.(voi d)

Prototype In
mgraph.h

Return Value
True if Microsoft OpenGL is hardware accelerated via an MCD or an ICD.

Description

This function will load the Microsoft OpenGL libraries and determine if
there is support for hardware acceleration or not. This function is most
useful for determining if OpenGL is hardware accelerated when running in
windowed modes.
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MGL _glMakeCurrent

Makes a MGL device context the current OpenGL rendering context.

Declaration
voi d MALAPI MG._gl MakeCurrent (
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Device context to make the current OpenGL rendering
context.

Description

This function makes the MGL device context the current rendering context
for all OpenGL rendering commands. You must first call
MGL_glCreateContext for the MGL device context to create a valid OpenGL
rendering context before you can call this function to make it the rendering
current OpenGL rendering context.

SciTech MGL and OpenGL allow you to create multiple rendering context,
and to switch between them for output you must use this function to make
one of them current at a time. You cannot have more than one OpenGL
rendering context current at one time. For instance you may be drawing to a
fullscreen OpenGL rendering context, but have an MGL memory device
context that you wish to render a small 3D scene into, so you would make
the memory device context the current OpenGL rendering context with a
call to this function. The any subsequent OpenGL commands will draw to
the memory device context instead of the display device context.

See Also
MGL_glCreateContext, MGL_glDeleteContext
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MGL _glRealizePalette

Realizes the hardware palette for a device context when using OpenGL.

Declaration
void MALAPI MA._gl Real i zePal et t e(
MELDC *dc,

i nt nunCol ors,
int startl ndex,

int waitVRT)

Prototype In
mgraph.h
Parameters

dc Device context to set %alett for

numColors Number of colors in the palette

startindex Starting index in the palette

waitVRT True if routine should sync to vertical retrace, false if not.
Description

This function realizes the hardware palette associated with a display device
context. Calls to MGL_glSetPalette only update the palette values in the color
palette for the device context structure, but do not actually program the
hardware palette for display device contexts in 4 and 8 bits per pixel modes.
In order to program the hardware palette you must call this routine.

This function is identical to the regular MGL _realizePalette function, however
if you are running OpenGL you must use this function instead.

See Also
MGL_glSetPalette, MGL _realizePalette
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MGL _glResizeBuffers

Resizes the OpenGL buffers for the windowed device context.

Declaration
void MALAPI MG gl Resi zeBuf f ers(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc MGL device context to resize the buffers for

Description

This function informs SciTech MGL that the dimensions of a windowed
device context have changed, and that the OpenGL rendering buffers need
to be re-sized to the new dimensions of the window. It is up to the
application programmer to capture the WM_SIZE messages in windowed
modes, and call this function when the window size changes to let SciTech
MGL correctly update the buffer dimensions.

Note: This function is not necessary in fullscreen modes.
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MGL _glSetDriver

Sets the currently active OpenGL driver

Declaration
bool MAAPI M4 gl SetDri ver (
const char *nane)

Prototype In
mgraph.h

Return Value
True on success, false on failure.

Description

This function changes the currently active OpenGL driver to the name you
pass in. Note that the name you pass in must be one of the names returned
by the MGL_glEnumerateDrivers, or the function will fail.

See Also
MGL_glEnumerateDrivers, MGL_glSetOpenGLType
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MGL_glSetOpenGLType

294

Sets the OpenGL implementation type to use.

Declaration
void MALAPI MG gl Set CpenG@.Type(

int type)

Prototype In
mgraph.h

Parameters
type New OpenGL type to set (MGL_glOpenGLType)

Description

This function sets the current OpenGL implementation type to use
according to the passed in type parameter (MGL_glOpenGLType
enumeration). In the AUTO mode we automatically determine which
version of OpenGL to use depending on the target runtime system. For
Win32 unless there is hardware acceleration available we choose Silicon
Graphic's OpenGL, but if hardware acceleration is present we use the
regular Microsoft OpenGL implementation so we can utilize the hardware.
For DOS we currently use the Mesa implementation, but you can also force
Mesa to be used for the Windows emvironment if you wish.

If there is a hardware OpenGL driver registered with SciTech MGL that
supports SciTech MGL's fullscreen OpenGL extensions (such as the 3Dfx
driver), and the hardware for that driver is present in the system this driver
will be used automatically when the OpenGL type is set to
MGL_GL_AUTO.

Note: If you wish to be able to choose between the registered MGL hardware
OpenGL drivers within your application, use the MGL_glEnumerateDrivers
and MGL_glSetDriver functions instead.

See Also
MGL_glSetDriver, MGL_glIEnumerateDrivers
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MGL _glSetPalette

Sets the palette values for a device context when using OpenGL.

Declaration
void MALAPI MG gl Set Pal ett g(
MELDC *dc,

palette_t *pal,
i nt nuntCol ors,
int startlndex)

Prototype In

mgraph.h
Parameters
dc Device context to set palette for
pal Palette to set
numColors Number of colors in the palette
startindex Starting index in the palette
Description

This functions sets the color palette for an MGL device context when
running in OpenGL rendering modes. This function is identical to the
regular MGL_setPalette function, however if you are running OpenGL you
must use this function instead.

See Also
MGL_glRealizePalette, MGL_setPalette
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MGL _glSetVisual

296

Attempts to set the specified OpenGL visual for the MGL device context.

Declaration
bool MAAPI M4 gl Set Vi sual (
MELDC *dc,

MGELVi sual *vi sual)

Prototype In

mgraph.h
Parameters
dc MGL device context
visual Structure containing OpenGL visual information

Return Value
True on success, false if visual not supported by OpenGL implementation.

Description

This function sets the passed in OpenGL visual for the MGL device context
and makes it the visual that will be used in the call to MGL_glCreateContext.
Note that this function may fail if the OpenGL visual requested is invalid,
and you should call MGL_glChooseVisual first to find a visual that best
matches the underlying OpenGL implementation. For instance if the
OpenGL implementation only supports a 16-bit z-buffer, yet you request a
32-bit z-buffer this function will fail.

The OpenGL visual is used to define the visual capabilities of the OpenGL
rendering context that will be created with the MGL_glCreateContext
function, and includes information such as whether the mode should be an
RGB mode or color index mode, whether it should be single buffered or
double buffered, whether a depth buffer (zbuffer) should be used and how
many bits it should be etc.

Note: You can only set the visual for a context once, and it is an error to call
MGL_glSetVisual more than once for an MGL device context, and you also
cannot change a visual once you have set it without first destroying the
OpenGL rendering context.
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See Also
MGL_gIChooseVisual, MGL_glCreateContext
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MGL_glSwapBuffers

Swaps the display buffers for OpenGL rendering.

Declaration

voi d MALAPI MG._gl SwapBuf f er s(
MELDC *dc,
int waitVRT)

Prototype In
mgraph.h

Parameters
dc MGL device context to swap display buffers for
waitVRT True to wait for vertical retrace

Description

This function swaps the OpenGL rendering buffers, and the current back
buffer becomes the front buffer and vice versa. If you are running in a
window, the context of the back buffer will be copied to the current
window. If you are running in a fullscreen graphics mode with hardware
page flipping, this function will do a hardware page flip to swap the buffers.

When the OpenGL buffers are swapped, you should normally allow
MGL/OpenGL driver to sync to the vertical retrace to ensure that the
change occurs in the correct place, and that you don't get flicker effects on
the display. You may however turn off the vertical retrace synching if you
are synching up with the retrace period using some other means, or if you
are measuring the performance of your application.
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MGL_globalToLocal

Converts a point from global to local coordinates.

Declaration
voi d MALAPI MG._gl obal ToLocal (
point _t *p)

Prototype In
mgraph.h

Parameters

dc Device context in which the point is defined
p Pointer to point to be converted

Description

This function converts a coordinate from global coordinates to local
coordinates. Global coordinates are defined relative to the entire output
device context surface, while local coordinates are relative to the currently
active viewport.

This routine is usually used to convert mouse coordinate values from global
screen coordinates to the local coordinate system of the currently active
viewport.

See Also
MGL_globalToLocalDC, MGL _localToGlobal
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MGL_globalToLocalDC

Converts a point from global to local coordinates.

Declaration

void MALAPI MG._gl obal ToLocal DC(
MELDC *dc,
point _t *p)

Prototype In
mgraph.h

Parameters
dc Device context in which the point is defined
p Pointer to point to be converted

Description
This function is the same as MGL_globalToLocal, however the device context
does not have to be the current device context.

See Also
MGL_globalToLocal, MGL_localToGlobal
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MGL _halfTonePixel

Compute color for pixel in halftone palette.

Declaration
uchar MELAPI MAL_hal f TonePi xel (
int x,
int vy,
uchar R
uchar G
uchar B)
Prototype In
mgraph.h
Parameters
¥ y pixel coordinate
R Red component for pixel color
G Green component for pixel color
B Blue component for pixel color

Return Value
Color index for the pixel in MGL halftone palette

Description

This function computes the color index for a specified 24 bit RGB pixel value
in the standard MGL halftone palette, and can be used to perform real-time
dithering of pixel values from RGB colors to color index colors. This routine
uses a fast table lookup and an 8x8 ordered dither to do the conversion.

See Also
MGL_getHalfTonePalette
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MGL_halfTonePixel555

Compute color for an 555 format RGB pixel using a halftone dither

Declaration
ushort MALAPI MG _hal f TonePi xel 555(
int X,
int vy,
uchar R
uchar G
uchar B)
Prototype In
mgraph.h
Parameters
X x coordinate of pixel (need only be relative)
y y coordinate of pixel (need only be relative)
R R value for pixel (8 bit components)
G G value for pixel (8 bit components)
B B value for pixel (8 bit components)

Return Value
Packed RGB 555 format pixel color

Description

This function computes the color of an RGB 555 format pixel using a fast
halftone dither algorithm. The resulting color is pre-packed into the correct
framebuffer format as part of the dithering process.

See Also
MGL_halfTonePixel565
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MGL_halfTonePixel565

Compute color for an 565 format RGB pixel using a halftone dither

Declaration
ushort MALAPI MG _hal f TonePi xel 565(
int x,
int vy,
uchar R
uchar G
uchar B)
Prototype In
mgraph.h
Parameters
¥ y coordinate of pixel (need only be relative)
R R value for pixel (8 bit components)
G G value for pixel (8 bit components)
B B value for pixel (8 bit components)

Return Value
Packed RGB 565 format pixel color

Description

This function computes the color of an RGB 565 format pixel using a fast
halftone dither algorithm. The resulting color is pre-packed into the correct
framebuffer format as part of the dithering process.

See Also
MGL_halfTonePixel555
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MGL_haveWidePalette

Tests whether the palette for a device context uses an 8-bit wide palette.

Declaration
bool MAAPI MEL_haveW dePal et t e(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Display device context of interest.

Return Value
True if palette is 8 bits wide, false if 6 bits wide.

Description

This function will return true if the display device context is using an 8-bit
per primary hardware palette, or false if it is using a 6-bit per primary
hardware palette. The original VGA standard only supports 6-bits per
primary for the color palette, giving you the selection of 256 colors out of
256,000 for 8bpp modes. However more modern controllers provide support
for 8-bits per primary, giving you a selection of 256 colors out of a total 16.7
million for 8bpp modes.
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MGL _init

Initializes MGL for fullscreen operation.

Declaration

bool MALAPI M4 _init(
int *pDriver,
i nt *pMode,

const char *ngl pat h)

Prototype In
mgldos.h, mglwin.h

Parameters
BNFdYer Blaee 18 stare Sl g qrplrdavidgver id
mglpath Path to standard MGL resource files

Return Value
True if successful, false on error.

Description

This function initializes MGL for fullscreen operation, and sets it up to use
the specified fullscreen device driver and video mode. If you pass the value
grDETECT in the driver parameter, this function will automatically call the
MGL_detectGraph routine to detect the installed video hardware, and
initialize itself accordingly (please refer to MGL_detectGraph for more
information on the detection process). The video mode used in this case will
be the one suggested by the installed video device driver, and will be
returned in the mode parameter.

Before you can call this routine, you must ensure that you have registered
the appropriate device drivers that you are interested in using in your code
with the MGL_registerDriver function. The process of registering the device
drivers ensure that the code will be linked in when you link your
application (by default the code will not be linked, to save space in the
resulting executable). You can simply call MGL_registerAlIDispDrivers. If
you wish to start a video mode other than the default one suggested by the
video device driver, you should call the MGL_detectGraph routine first, and
pass the value returned for driver and your selected video mode in mode to
initialize the specific mode. The fullscreen device drivers currently
supported by MGL are enumerated in MGL_driverType.
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The mglpath variable is used by MGL to locate all MGL resources files in
their standard locations. The value passed in here should point to the base
directory where all the standard MGL resources are located, which may
simply be the current directory (i.e. a value of “.”’). When MGL is searching
for resource files (bitmaps, icons, fonts and cursors) it will first attempt to
find the files just by using the filename itself. Hence if you wish to look for a
specific bitmap or font file, you should pass the full pathname to the file that
you want. If the filename is a simple relative filename (i.e.
“MYFONT.FNT”), MGL will then search in the standard directories relative
to the path specified in mglpath. As a final resort MGL will also look for the
files relative to the MGL_ROOT environment variable, which can be set to
point to a standard location where all MGL files will be stored on the user's
machine. The standard locations that MGL will look for the resource files are

as follows:
Resource Base pathname
Bitmaps mglpath\BITMAPS
Fonts mglpath\FONTS
Icons mglpath\ICONS
Cursors mglpath\CURSORS

If anything went wrong during the initialization process, MGL will return a
result code via the MGL _result routine. You can then use this result code to
determine the cause of the problem, and use the MGL_errorMsg routine to
display an appropriate error message for the user.

See Also
MGL_initWindowed, MGL_detectGraph, MGL_result
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MGL _initWindowed

Initializes MGL for windowed only output.

Declaration
bool MAAPI MAEL_init W ndowed(
const char *ngl pat h)

Prototype In
mglwin.h

Parameters
mglpath Path to standard MGL resource files

Return Value
True if successful, false on error.

Description

This function initializes MGL for windowed only operation. The standard
MGL_init function sets up MGL for fullscreen output mode, which is not
available under Windows NT. Also if you are only interested in using MGL
in a real operating system window rather than in fullscreen mode, then
using the init function will not load any of the fullscreen graphics drivers
and DLL's.

The mglpath variable is used by MGL to locate all MGL resources files in
their standard locations. The value passed in here should point to the base
directory where all the standard MGL resources are located, which may
simply be the current directory (i.e. a value of “.”’). When MGL is searching
for resource files (bitmaps, icons, fonts and cursors) it will first attempt to
find the files just be using the filename itself. Hence if you wish to look for a
specific bitmap or font file, you should pass the full pathname to the file that
you are interested in. If the filename is a simple relative filename (i.e.
“MYFONT.ENT”), MGL will then search in the standard directories relative
to the path specified in mglpath. As a final resort MGL will also look for the
files relative to the MGL_ROOT environment variable, which can be set to
point to a standard location where all MGL files will be stored on the user's
machine. The standard locations that MGL will look for the resource files are
as follows:
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Type Base pathname

Bitmaps mglpath\BITMAPS
Fonts mglpath\FONTS
Icons mglpath\ICONS
Cursor mglpath\CURSORS

If anything went wrong during the initialization process, MGL will return a
result code via the MGL_result routine. You can then use this result code to
determine the cause of the problem, and use the MGL_errorMsg routine to
display an appropriate error message for the user.

See Also
MGL _init, MGL_result
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MGL _insetRect

Insets the coordinates of a rectangle.

Declaration

void MA_inset Rect (
rect t r,
i nt dx,
i nt dy)

Prototype In
mgraph.h

Parameters

r Rectangle tq inset .
dx Amount to inset the x coordinates by

dy Amount to inset the y coordinates by

Description
This functions insets the rectangle by the specified values. This function
effectively performs the following operation on the rectangle:

| eft += dx;
top += dy;
right -= dx;

bottom - = dy;

See Also
MGL_offsetRect
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MGL_isCurrentDC

Determines if the specified device context is the currently active context.

Declaration
bool MAAPI MAL_i sCurrent DC(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Device context to check

Return Value
True if DC is the currently active context, false otherwise.

Description

This function determines if the passed in device context is the currently
active device context. The currently active device context is where all the
output from all the MGL rendering functions will be displayed.

See Also
MGL_makeCurrentDC
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MGL _isDisplayDC

Determines if the specified device context is a display device context.

Declaration
bool MAAPI MAL_i sDi spl ayDC(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Device context to check

Return Value
True if the device context is a display DC, false if not.

Description
This function determines if the passed in device context is a fullscreen
display device context, or some other type of device context.

See Also
MGL_isMemoryDC, MGL_isWindowedDC
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MGL_isMemoryDC

Determines if the specified device context is a memory device context.

Declaration
bool MAAPI MAL_i sMenor yDC(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Device context to check

Return Value
True if the device context is a memory DC, false if not.

Description
This function determines if the passed in device context is a memory device
context, or some other type of device context.

See Also
MGL_isDisplayDC, MGL_isWindowedDC

312 SciTech MGL



MGL _isSimpleRegion

Returns true if a region is a simple region, otherwise false.

Declaration
bool M4 _i sSi npl eRegi on(
region_t r)

Prototype In
mgraph.h

Parameters
r Region to test.

Description

This function determines if the region is simple or not. A simple region is
one that consists of only a single rectangle. This function will not work
properly if the region has been through a number of region algebra routines
with other non-simple regions, even though the end result may be a single
rectangle.

See Also
MGL_unionRegion, MGL_diffRegion, MGL_sectRegion
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MGL_isWindowedDC

Determines if the specified device context is a display device context.

Declaration
bool MAAPI MAL_i sW ndowedDC(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Device context to check

Return Value

True if the device context is a windowed DC, false if not.

Description

This function determines if the passed in device context is a windowed

device context, or some other type of device context.

See Also
MGL_isDisplayDC, MGL_isMemoryDC
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MGL _leftTop

Returns the left top point of a rectangle.
Declaration
point _t MaL_| eft Top(

rect _t r)

Prototype In
mgraph.h

Parameters
r Rectangle to return left top corner coordinate for.

Return Value
Returns the top left coordinate of the rectangle.

See Also
MGL_rightBottom
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MGL _line

Draws a line with integer coordinates.

Declaration

void MA_Iine(
point _t p1,
point _t p2)

Prototype In
mgraph.h

Parameters
x1 x coordinate for first endpoint
yl y coordinate for first endpoint
X2 x coordinate for second endpoint
y2 y coordinate for second endpoint

Description
This function is the same as MGL_lineCoord, however it takes the
coordinates of the line as two points.

See Also
MGL_lineCoord
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MGL _lineCoord

Draws a line with integer coordinates.

Declaration
void MALAPI MG _I|ineCoord(
int x1,
int yi,
int x2,
int y2)

Prototype In
mgraph.h

Parameters
¥i y eoordinate for first endpeint
X2 x coordinate for second endpoint
y2 y coordinate for second endpoint

Description

Draws a line starting at the point (x1,y1) and ending at the point (x2,y2) in
the current pen style, color and dimensions. The CP is not updated, and the
line is clipped to the current clipping rectangle if clipping in on. Note that
this function takes the coordinates of the lines in integer format. MGL draws
all lines internally in 16.16 fixed point format, so this routine always
converts the coordinates and then calls the MGL_lineFX routines. If you
need maximum performance, you should call the fixed point line drawing
functions instead.

See Also
MGL_line
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MGL _lineCoordFX

Draws a line with fixed point coordinates.

Declaration
void MALAPI MG._IineCoor dFX(
fix32_t x1,
fix32_t yl,
fix32_t x2,
fix32_t y2)
Prototype In
mgraph.h
Parameters
x1 x coordinate for first endpoint
yl y coordinate for first endpoint
X2 x coordinate for second endpoint
y2 y coordinate for second endpoint
Description

Draws a line starting at the point (x1,y1) and ending at the point (x2,y2) in
the current pen style, color and dimensions. The CP is not updated, and the
line is clipped to the current clipping rectangle if clipping is on. Note that
the coordinates are passed in 16.16 fixed point format, which provides for
maximum precision when the lines are drawn.

See Also
MGL_lineFX
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MGL_lineEngine

Generates the set of integer points on a line, given fixed point coordinates.

Declaration
void MALAPI MG__IlineEngi ne(
fix32_t x1,
fix32_t yi,
fix32_t x2,
fix32_t y2,
voi d (ASMAPI *pl ot Poi nt) (
int x,
int y))
Prototype In
mgraph.h
Parameters
x1 x coordinate for first engpoint
yl y coordinate for first endpoint
X2 x coordinate for second endpoint
y2 y coordinate for second endpoint
plotPoint User supplied pixel plotting routine
Description

This function generates the set of points on a line, and calls a user supplied
plotPoint routine for every point generated. The set of points generated will
always be in the same order for any two endpoints, no matter which order
the endpoints are given.

Note: Lines must always be passed in with the X1 value less than the X2 value!

Note: This routine expects the endpoints to be in 32 bit fixed point 16.16 format,
and can scan convert lines with non-integer endpoints.

See Also
MGL_ellipseEngine, MGL_ellipseArcEngine
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MGL_lineFX

Draws a line with fixed point coordinates.

Declaration

void MA_IineFX(
fxpoint _t pl,
fxpoint _t p2)

Prototype In

mgraph.h
Parameters
pl First endpoint of line
p2 Second endpoint of line
Description

This function is the same as MGL_lineCoordFX, however it takes the
coordinates of the line as two points.

See Also
MGL_lineCoordFX
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MGL _lineRel

Draws a relative line.

Declaration
void MA_IineRel (

point _t p)

Prototype In
mgraph.h

Parameters
p Amount to offset in (x,y) coordinates

Description
This function is the same as MGL_lineRelCoord, however the amount to
move the CP by is passed as a point.

See Also
MGL_lineRelCoord, MGL_moveRelCoord
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MGL _lineRelCoord

Draws a relative line.

Declaration

void MALAPI MG__Ii neRel Coor d(
i nt dx,
i nt dy)

Prototype In
mgraph.h

Parameters
dx Amount to offset in x coordinate
dy Amount to offset in y coordinate

Description

Draws a line from the current position (CP) to the relative location that is a
distance of (dx,dy) away from the CP. Thus the location of the next point on
the line is:

(CP.x + dx, CP.y + dy)
The CP is updated to this value.

See Also
MGL_lineRel, MGL_moveRelCoord
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MGL _lineTo

Draws a line from the CP to the specified point.

Declaration
void MA_IineTo(

point _t p)

Prototype In
mgraph.h

Parameters
p Point to draw to

Description
This function is the same as MGL_lineToCoord, however the point to draw to

is passed as a point.

See Also
MGL_lineTo
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MGL _lineToCoord

Draws a line from the CP to the specified point.

Declaration

void MALAPI MA._IineToCoord(
int X,
int y)

Prototype In
mgraph.h

Parameters
X x coordinate to draw to
y y coordinate to draw to
p Point to draw to

Description
Draws a line from the current position (CP) to the new point (x,y). The CP is
set to the point (x,y) on return from this routine.

See Also
MGL_lineTo
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MGL _loadBitmap

Load a lightweight bitmap file from disk.

Declaration

bitmap_t * MALLAPI MG._| oadBi t map(
const char *bitmapNane,
bool | oadPal ette)

Prototype In

mgraph.h
Parameters
bitmapName Name of bitmap file to load
IoadPgIette True?f the pale?te should also be loaded

Return Value
Pointer to the loaded bitmap file, NULL on error.

Description

Locates the specified bitmap file and loads it into a lightweight bitmap
structure. MGL can load any Windows 3.x style bitmap files, including new
format bitmap files with colors depths of 15/16 and 32 bits per pixel.
Consult the Windows SDK documentation for the format of Windows
bitmap files.

If loadPalette is true, the palette values for the bitmap will be loaded into the
structure as well (if there is no palette, it will not be loaded), otherwise the
palette entry for the bitmap will be NULL. For small bitmaps you can save
space by not loading the palette for the bitmap.

When MGL is searching for bitmap files it will first attempt to find the files
just be using the filename itself. Hence if you wish to look for a specific
bitmap file, you should pass the full pathname to the file that you are
interested in. If the filename is a simple relative filename (i.e.
“MYBMP.BMP”), MGL will then search in the BITMAPS directory relative
to the path specified in mglpath variable that was passed to MGL _init. As a
final resort MGL will also look for the files in the BITMAPS directory
relative to the MGL_ROOT environment variable.
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If the bitmap file was not found, or an error occurred while reading the
bitmap file, this function will return NULL. You can check the MGL _result
error code to determine the cause.

The routine allocates a lightweight bitmap structure for holding the bitmap,
which loads the bitmap with the minimum memory overheads. You can
draw the bitmap on any device context surface using the MGL_putBitmap
function, but you don't have the full flexibility of using a full memory device
context for the bitmap surface. If you need more control over the bitmap,
you can allocate a memory device context to hold the bitmap surface and
load the bitmap with the MGL_loadBitmapIntoDC function.

See Also

MGL_unloadBitmap, MGL_availableBitmap, MGL_getBitmapSize,
MGL _loadBitmapIntoDC, MGL_saveBitmapFromDC, MGL_putBitmap,
MGL_loadBitmapExt
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MGL _loadBitmapExt

Locates an open bitmap and loads it into memory from an open file.

Declaration
bitmap_t * MALLAPI MG._| oadBi t mapEXxt (
FILE *f,
ul ong dwO f set,
ul ong dwsi ze,
bool | oadPal ette)

Prototype In

mgraph.h
Parameters
f Open binary file to read data from
dwOffset Oﬁ‘set to start o b?tmap in %ﬁe
dwsSize Size of the file
loadPalette Should we load the palette values as well?

Return Value
Pointer to the loaded bitmap file

Description

This function is the same as MGL_loadBitmap, however it loads the file from
a previously open file. This allows you to create your own large files with
multiple files embedded in them.

See Also
MGL _loadBitmap, MGL_loadBitmaplntoDC
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MGL _loadBitmapintoDC
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Loads a bitmap file directly into an existing device context.

Declaration
bool MALAPI M4 _| oadBi t napl nt oDC(
M&.DC *dc,
const char *bitmapNane,
int dstlLeft,
int dstTop,
bool | oadPal ette)

Prototype In

mgraph.h

Parameters
dc Device context to load bitmap into
bitmapName Name of bitmap file to load
dstLeft Left coordinate to load bitmap at
dstTop Top coordinate to load bitmap at
loadPalette True if the palette should also be loaded

Return Value
True if the bitmap was loaded, false on error.

Description

Locates the specified bitmap file and loads it into the specified device
context at the specified destination coordinates. If the bitmap is of a different
pixel depth then the device context that it is being loaded into, the bitmap
will be converted as it is loaded to the pixel format of the device context it is
being loaded into. MGL can load any Windows 3.x style bitmap files,
including new format bitmap files with colors depths of 15/16 and 32 bits
per pixel. Consult the Windows SDK documentation for the format of
Windows bitmap files.

If loadPalette is true, the palette values for the bitmap will be loaded and
stored in the device context's palette. If the device context being loaded into
is the currently active display device, the palette will also be realized before
the bits in the bitmap are loaded.

When MGL is searching for bitmap files it will first attempt to find the files
just by using the filename itself. Hence if you wish to look for a specific
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bitmap file, you should pass the full pathname to the file that you are
interested in. If the filename is a simple relative filename (i.e.
“MYBMP.BMP”), MGL will then search in the BITMAPS directory relative
to the path specified in mglpath variable that was passed to MGL_init. As a
final resort MGL will also look for the files in the BITMAPS directory
relative to the MGL_ROOT environment variable.

If the bitmap file was not found, or an error occurred while reading the
bitmap file, this function will return false. You can check the MGL_result
error code to determine the cause.

See Also
MGL_availableBitmap, MGL_getBitmapSize, MGL _loadBitmap,
MGL_saveBitmapFromDC, MGL_loadBitmaplntoDCExt
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MGL _loadBitmapIintoDCExt

Locates the specified bitmap file and loads it into a device context.

Declaration
bool MALAPI M4 | oadBi t napl nt oDCEXxt (
MELDC *dc,
FILE *f,
ul ong dwO f set,
ul ong dwsi ze,
int dstlLeft,
i nt dstTop,
bool | oadPal ette)

Prototype In

mgraph.h
Parameters
dc Device context to load bitmap into
f Pointer to opened bitmap file
dwsSize Size of the bitmap file
dwOffset Offset into the file
dstlLeft Left coordinate to place bitmap at
dstTop Top coordinate to place bitmap at
loadPalette Should we load the palette values as well?

Return Value
True if the bitmap was successfully loaded.

Description

This function is the same as MGL_loadBitmapIntoDC, however it works with
a previously opened file. This allows you to create your own large files with
multiple files embedded in them.

See Also
MGL_loadBitmapintoDC
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MGL _loadCursor

Load a cursor file from disk.

Declaration
cursor_t * MAAPI MA_| oadCursor (
const char *cursor Nane)

Prototype In
mgraph.h

Parameters
cursorName Name of cursor file to load

Return Value
Pointer to loaded cursor file, NULL on error.

Description

Locates the specified cursor file and loads it into memory. MGL can load
any Windows 3.x style cursor files. Consult the Windows SDK
documentation for the format of Windows cursor files.

When MGL is searching for cursor files it will first attempt to find the files
just by using the filename itself. Hence if you wish to look for a specific
cursor file, you should pass the full pathname to the file that you are
interested in. If the filename is a simple relative filename (i.e.
“MYCURS.CUR”), MGL will then search in the CURSORS directory relative
to the path specified in mglpath variable that was passed to MGL_init. As a
final resort MGL will also look for the files in the CURSORS directory
relative to the MGL_ROOT environment variable.

If the cursor file was not found, or an error occurred while reading the
cursor file, this function will return NULL. You can check the MGL_result
error code to determine the cause.

See Also
MGL _unloadCursor, MGL_availableCursor, MS_setCursor, MGL _loadCursorExt
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MGL_loadCursorExt

Load a cursor file from disk from an opened file.

Declaration

cursor_t * MAAPI MA_| oadCur sor Ext (
FILE *f,
ul ong dwO f set,
ul ong dwsSi ze)

Prototype In

mgraph.h

Parameters
f Open file to read cursor from (binary mode)
dwOffset Offset to the start of the cursor file
dwsSize Size of the file

Return Value
Pointer to the loaded cursor file

Description

This function is the same as MGL_loadCursor, however it works with a
previously opened file. This allows you to create your own large files with
multiple files embedded in them.

See Also
MGL_loadCursor
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MGL_loadFont

Load a font file for use.

Declaration
font t * MaAPI MAL_| oadFont (
const char *fontnane)

Prototype In
mgraph.h

Parameters
fontname Name of the font file to load

Return Value
Pointer to the loaded font file, NULL on error.

Description

Locates the specified font file and loads it into memory. MGL can load any
Windows 2.x style font files (Windows 3.x font files are not supported, but
Windows 2.x font files are the standard files even for Windows 3.1. Most
resource editors can only output 2.x style font files). Consult the Windows
SDK documentation for the format of Windows font files.

When MGL is searching for font files it will first attempt to find the files just
by using the filename itself. Hence if you wish to look for a specific font file,
you should pass the full pathname to the file that you are interested in. If the
filename is a simple relative filename (i.e. “MYFONT.FNT”’), MGL will then
search in the FONTS directory relative to the path specified in mglpath
variable that was passed to MGL_init. As a final resort MGL will also look
for the files in the FONTS directory relative to the MGL_ROOT environment
variable.

If the font file was not found, or an error occurred while reading the font
file, this function will return NULL. You can check the MGL_result error
code to determine the cause.

See Also
MGL _unloadFont, MGL_useFont, MGL_availableFont.
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MGL _loadFontExt

Load a font file for use from an opened file.

Declaration

font t * MALAPI MG _| oadFont Ext (
FI LE *f,
ul ong dwO f set,
ul ong dwsSi ze)

Prototype In

mgraph.h

Parameters
f Open binary file to read font data from
dwOffset Offset to start of font in file
dwsSize Size of the file in bytes

Return Value
Pointer to the font data, or NULL on error.

Description

This function is the same as MGL_loadFont, however it works with a
previously opened file. This allows you to create your own large files with
multiple files embedded in them.

See Also
MGL _loadFont
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MGL _loadlcon

Load an icon file from disk.

Declaration

icon_t * MALAPI M4 _| oadl con(
const char *iconNane,
bool | oadPal ette)

Prototype In

mgraph.h
Parameters
iconName Name of icon file to load
loadPalette True?f the palette should also be loaded

Return Value
Pointer to the loaded icon file, NULL on error.

Description

Locates the specified icon file and loads it into memory. MGL can load any
Windows 3.x style icon files of any dimensions. Generally icon files will be
either 32x32 or 64x64 in size. Consult the Windows SDK documentation for
the format of Windows font files.

If loadPalette is true, the palette values for the icon will be loaded into the
structure as well (if there is no palette, it will not be loaded), otherwise the
palette entry for the bitmap will be NULL.

When MGL is searching for icon files it will first attempt to find the files just
by using the filename itself. Hence if you wish to look for a specific icon file,
you should pass the full pathname to the file that you are interested in. If the
filename is a simple relative filename (i.e. “MYICON.ICO”), MGL will then
search in the ICONS directory relative to the path specified in mglpath
variable that was passed to MGL_init. As a final resort MGL will also look
for the files in the ICONS directory relative to the MGL_ROOT environment
variable.

If the icon file was not found, or an error occurred while reading the icon
file, this function will return NULL. You can check the MGL_result error
code to determine the cause.
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See Also
MGL_unloadlcon, MGL_availablelcon, MGL_putlcon, MGL_loadlconExt
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MGL _loadlconExt

Load an icon file from disk from an open file.

Declaration
icon_t * MAAPI M4._| oadl conExt (
FILE *f,
ul ong dwO f set,
ul ong dwsi ze,
bool | oadPal ette)

Prototype In

mgraph.h
Parameters
f Pointer to open icon file
dwOffset Offset into tﬂe icon file
dwsSize Size of the icon file
loadPalette If true, the palette is loaded as well

Return Value
Pointer to the loaded icon file.

Description

This function is the same as MGL_loadlcon, however it works with a
previously opened file. This allows you to create your own large files with
multiple files embedded in them.

See Also
MGL _loadlcon
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MGL_loadJPEG

Load a JPEG bitmap file from disk.

Declaration

bitmap_t * MALLAPI MGE__| oadJPEQE
const char *JPEGNane,
i nt nunBBit Col ors)

Prototype In

mgraph.h
Parameters
JPEGName Name of JPEG file to load
num8BitColors Number of colors for 8-bit image, 0 for RGB images, -1 for

grayscale

Return Value
Pointer to the loaded JPEG file, NULL on error.

Description

Locates the specified JPEG file and loads it into a lightweight bitmap
structure. Because JPEG files are inherently 24-bit, when you load a JPEG
file with this function it will always be decoded as a 24-bit RGB bitmap file,
unless you set num8BitColors parameter. If the num8BitColors parameter is
set to a value other than 0, it causes the JPEG decoder to quantize down to
an 8 bits per pixel bitmap with an optimized floyd-steinberg dither (better
than SciTech MGL's simple halftone dithering, but the bitmap will contain a
custom palette). The number of significant colors in the output image will be
set to the value you specify, so you can use this to quantise down to a color
table smaller than 8-bits per pixel. To decode as a 24-bit image, simply set
this field to 0.

Note that if you set num8BitColors to -1, the JPEG decoder will decode the
image as a grayscale bitmap which is faster than decoding the full color
image (useful for preview operations etc). Note that images that are decoded
as grayscale are 8-bits per pixel with a grayscale color map and should
display as true grayscale images in all color depths.

If you wish to load the bitmap as a different color depth or pixel format use
the MGL_loadJPEGIntoDC function. SciTech MGL will however properly
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decode grayscale JPEG files, but they will be loaded as a 24-bit bitmap since
SciTech MGL does not natively support grayscale bitmaps.

When MGL is searching for JPEG files it will first attempt to find the files
just by using the filename itself. Hence if you wish to look for a specific
JPEG file, you should pass the full pathname to the file that you are
interested in. If the filename is a simple relative filename (i.e.
“MYBMP.JPG”), MGL will then search in the BITMAPS directory relative to
the path specified in mglpath variable that was passed to MGL_init. As a
final resort MGL will also look for the files in the BITMAPS directory
relative to the MGL_ROOT environment variable.

If the JPEG file was not found, or an error occurred while reading the JPEG
file, this function will return NULL. You can check the MGL_result error
code to determine the cause.

The routine allocates a lightweight bitmap structure for holding the JPEG
file, which loads the bitmap with the minimum memory overheads. You can
draw the JPEG file on any device context surface using the MGL_putBitmap
function, but you don't have the full flexibility of using a memory device
context for the bitmap surface. If you need more control over the bitmap,
you can allocate a memory device context to hold the bitmap data and load
the bitmap with the MGL_loadJPEGIntoDC function.

Note: In order to use this function you must link with the separate JPEG.LIB
library for your compiler.

See Also

MGL_unloadBitmap, MGL_available)JPEG, MGL_getJPEGSize,
MGL_loadJPEGIntoDC, MGL_saveJPEGFromDC, MGL_putBitmap,
MGL_loadJPEGEXxt
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MGL_loadJPEGEXxt

Load a JPEG bitmap file from disk using an open file.

Declaration
bitmap_t * MALAPI MG._| oadJPEGEXt (
FILE *f,
ul ong dwO f set,
ul ong dwsi ze,
i nt nunBBit Col ors)

Prototype In

mgraph.h
Parameters
f Open binary file to read bitmap from
dwOffset Offset to start of JPEG file within open file
dwsSize Size of JPEG file in bytes
num8BitColors Number of colors for 8-bit image, 0 for RGB images, -1 for

grayscale

Return Value
Pointer to the loaded bitmap file

Description

This function is the same as MGL_loadJPEG, however it loads the file from a
previously open file. This allows you to create your own large files with
multiple files embedded in them.

Note: In order to use this function you must link with the separate JPEG.LIB
library for your compiler.

See Also
MGL_loadJPEG, MGL_loadBitmap
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MGL_loadJPEGIntoDC

Loads a JPEG file directly into an existing device context.

Declaration
bool MALAPI M4 | oadJPEGQ nt oDC(
ME.DC *dc,
const char *JPEGNane,
i nt dstlLeft,
i nt dstTop,
i nt nunBBit Col ors)

Prototype In

mgraph.h
Parameters
dc Device context t_? load bitmap into
JPEGName Name of JPEG file to load
dstlLeft Left coordinate to load JPEG at
dstTop Top coordinate to load JPEG at
num8BitColors Number of colors for 8-bit image, 0 for RGB images, -1 for

grayscale

Return Value
True if the JPEG file was loaded, false on error.

Description

Locates the specified JPEG file and loads it into the specified device context
at the specified destination coordinates. If the JPEG is of a different pixel
depth than the device context that it is being loaded into, the JPEG will be
converted as it is loaded to the pixel format of the device context it is being
loaded into.

If the num8BitColors parameter is set to a value other than 0, it causes the
JPEG decoder to quantize down to an 8 bits per pixel bitmap with an
optimized floyd-steinberg dither (better than SciTech MGL's simple halftone
dithering) using the palette of the destination device context as the source
for the dither. The number of significant colors used from the destination
device contexts palette for the dither is set by the num8BitColors parameter.
If however the destination device context is not 8-bits per pixel, the image is
simply decoded as a 24-bit bitmap.
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Note that if you set num8BitColors to -1, the JPEG decoder will decode the
image as a grayscale bitmap which is faster than decoding the full color
image (useful for preview operations etc). Note that images that are decoded
as grayscale are 8-bits per pixel with a grayscale color map and should
display as true grayscale images in all color depths. If the destination device
context is 8-bits per pixel, the color palette will be changed to a grayscale
color palette.

When MGL is searching for bitmap files it will first attempt to find the files
just by using the filename itself. Hence if you wish to look for a specific
bitmap file, you should pass the full pathname to the file that you are
interested in. If the filename is a simple relative filename (i.e.
“MYFILE.JPEG”), MGL will then search in the BITMAPS directory relative
to the path specified in mglpath variable that was passed to MGL_init. As a
final resort MGL will also look for the files in the BITMAPS directory
relative to the MGL_ROOT environment variable.

If the bitmap file was not found, or an error occurred while reading the
bitmap file, this function will return false. You can check the MGL_result
error code to determine the cause.

Note: In order to use this function you must link with the separate JPEG.LIB
library for your compiler.

See Also
MGL_availableJPEG, MGL_getJPEGSize,MGL _loadJPEG,
MGL_saveJPEGFromDC
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MGL_loadJPEGIntoDCExt

Loads a JPEG file directly into an existing device context using an open file.

Declaration

bool MALAPI M4 | oadJPEGQ nt oDCEXt (

MELDC *dc,

FILE *f,

ul ong dwO f set,
ul ong dwsi ze,

int dstlLeft,
i nt dstTop,

i nt nunBBit Col ors)

Prototype In
mgraph.h

Parameters
?Ic
dwOffset
dwsSize
dstlLeft

dstTop
num8BitColors

Return Value

Devic%context to Ioadgitma into
Open binary file to read bitmap from

Offset to start of JPEG file within open file

Size of JPEG file in bytes

Left coordinate to load JPEG at

Top coordinate to load JPEG at

Number of colors for 8-bit image, 0 for RGB images, -1 for
grayscale

Pointer to the loaded JPEG file, NULL on error.

Description

This function is the same as MGL_loadJPEGIntoDC, however it loads the file
from a previously open file. This allows you to create your own large files
with multiple files embedded in them.

Note: In order to use this function you must link with the separate JPEG.LIB
library for your compiler.

See Also

MGL_loadJPEGIntoDC, MGL_loadBitmapIintoDC
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MGL_loadPCX

344

Load a lightweight PCX file from disk.

Declaration

bitmap_t * MALAPI MA_| oadPCX(
const char *PCXNane,
bool | oadPal ette)

Prototype In

mgraph.h
Parameters
PCXName Name of PCX file to load
loadPalette True if the palette should also be loaded

Return Value
Pointer to the loaded PCX file, NULL on error.

Description

Locates the specified PCX file and loads it into a lightweight bitmap
structure. MGL can load any 1 or 8 bits per pixel PCX file (currently 4 and 24
bits per pixel formats are not supported).

If loadPalette is true, the palette values for the PCX will be loaded into the
structure as well (if there is no palette, it will not be loaded), otherwise the
palette entry for the PCX will be NULL. For small PCX files you can save
space by not loading the palette for the PCX.

When MGL is searching for PCX files it will first attempt to find the files just
by using the filename itself. Hence if you wish to look for a specific PCX file,
you should pass the full pathname to the file that you are interested in. If the
filename is a simple relative filename (i.e. “MYBMP.PCX”), MGL will then
search in the BITMAPS directory relative to the path specified in mglpath
variable that was passed to MGL_init. As a final resort MGL will also look
for the files in the BITMAPS directory relative to the MGL_ROOT
environment variable.

If the PCX file was not found, or an error occurred while reading the PCX
file, this function will return NULL. You can check the MGL_result error
code to determine the cause.
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The routine allocates a lightweight bitmap structure for holding the PCX
file, which loads the bitmap with the minimum memory overheads. You can
draw the PCX file on any device context surface using the MGL_putBitmap
function, but you don't have the full flexibility of using a memory device
context for the bitmap surface. If you need more control over the bitmap,
you can allocate a memory device context to hold the bitmap data and load
the bitmap with the MGL_loadPCXIntoDC function.

See Also

MGL_unloadBitmap, MGL_availablePCX, MGL_getPCXSize,
MGL_loadPCXIntoDC, MGL_savePCXFromDC, MGL_putBitmap,
MGL_loadPCXExt
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MGL_loadPCXExt

Load a lightweight PCX file from disk using an open file.

Declaration
bitmap_t * MALLAPI MG._| oadPCXEXxt (
FILE *f,
ul ong dwO f set,
ul ong dwsi ze,
bool | oadPal ette)

Prototype In

mgraph.h

Parameters
f Open binary file to read bitmap from
dwOffset Offset to start of PCX file within open file
dwsSize Size of PCX file in bytes
loadPalette If true, palette values are loaded as well.

Return Value
Pointer to the loaded bitmap file

Description

This function is the same as MGL_loadPCX, however it loads the file from a
previously open file. This allows you to create your own large files with
multiple files embedded in them.

See Also
MGL_loadPCX, MGL_loadBitmap
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MGL_loadPCXIntoDC

Loads a PCX file directly into an existing device context.

Declaration
bool MALAPI MAL_| oadPCXI nt oDC(
ME.DC *dc,
const char *PCXNane,
int dstlLeft,
i nt dstTop,
bool | oadPal ette)

Prototype In

mgraph.h

Parameters
dc Device context to load bitmap into
PCXName Name of PCX file to load
dstlLeft Left coordinate to load PCX at
dstTop Top coordinate to load PCX at
loadPalette True if the palette should also be loaded

Return Value
True if the PCX file was loaded, false on error.

Description

Locates the specified PCX file and loads it into the specified device context
at the specified destination coordinates. If the PCX is of a different pixel
depth than the device context that it is being loaded into, the PCX will be
converted as it is loaded to the pixel format of the device context it is being
loaded into. MGL can load any 1 or 8 bits per pixel PCX file (currently 4 and
24 bits per pixel formats are not supported).

If loadPalette is true, the palette values for the PCX will be loaded and
stored in the device context's palette. If the device context being loaded into
is the currently active display device, the palette will also be realized before
the bits in the bitmap are loaded.

When MGL is searching for bitmap files it will first attempt to find the files
just by using the filename itself. Hence if you wish to look for a specific
bitmap file, you should pass the full pathname to the file that you are
interested in. If the filename is a simple relative filename (i.e.
“MYFILE.PCX”), MGL will then search in the BITMAPS directory relative to
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the path specified in mglpath variable that was passed to MGL_init. As a
final resort MGL will also look for the files in the BITMAPS directory
relative to the MGL_ROOT environment variable.

If the bitmap file was not found, or an error occurred while reading the
bitmap file, this function will return false. You can check the MGL_result
error code to determine the cause.

See Also
MGL_availablePCX, MGL_getPCXSize,MGL_loadPCX, MGL_savePCXFromDC
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MGL_loadPCXIntoDCExt

Load a lightweight PCX file from disk using an open file.

Declaration
bool MALAPI M4 | oadPCXI nt oDCEXt (
MELDC *dc,
FILE *f,
ul ong dwO f set,
ul ong dwsi ze,
int dstlLeft,
i nt dstTop,
bool | oadPal ette)

Prototype In

mgraph.h

Parameters
?Ic Bevic%_context to load gitma into

pen binary file to read bitmap from

dwOffset Offset to start of PCX file within open file
dwsSize Size of PCX file in bytes
dstlLeft Left coordinate to load PCX at
dstTop Top coordinate to load PCX at
loadPalette True if the palette should also be loaded

Return Value
Pointer to the loaded PCX file, NULL on error.

Description

This function is the same as MGL_loadPCXIntoDC, however it loads the file
from a previously open file. This allows you to create your own large files
with multiple files embedded in them.

See Also
MGL_loadPCXIntoDC, MGL_loadBitmapIintoDC
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MGL _localToGlobal

Converts a point from local to global coordinates.

Declaration
void MALAPI MG._| ocal Tod obal (
point _t *p)

Prototype In
mgraph.h

Parameters
p Pointer to point to be converted

Description

This function converts a coordinate from local coordinates to global
coordinates. Global coordinates are defined relative to the entire output
device display, while local coordinates are relative to the currently active
viewport.

See Also
MGL_localToGlobalDC, MGL_globalToLocal
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MGL _localToGlobalDC

Converts a point from local to global coordinates for a specific DC.

Declaration

void MALAPI MG._| ocal Tod obal DC(
MELDC *dc,
point _t *p)

Prototype In
mgraph.h

Parameters

dc Device context in which the point is defined
p Pointer to point to be converted

Description
This function is the same as MGL_localToGlobal, however the device context
does not have to be the current device context.

See Also
MGL _localToGlobal, MGL_globalToLocal
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MGL_makeCurrentDC
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Make a device context the current device context.

Declaration
MELDC * MALAPI MEL_nakeCurr ent DC(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc New device context to make the current context

Return Value
Previous current device context (possibly NULL).

Description

This function makes the specified device context the current device context.
The current device context is the one that is used for all the output
rasterizing routines, and when a device context is made current, a copy of
the device context is cached internally for maximum speed in the rasterizing
code. While a device context is current, changes made to the global state of
the current device context are changed in the cached copy only and are not
updated in the original device context. When the device context is changed
however, the values in the cached device context are flushed back to the
original device context to keep it up to date. You can flush the current
device context explicitly by passing a NULL for the new current device
context.

Because of this caching mechanism, changing the current device context is
an expensive operation, so you should try to minimize the need to change
the current device context. Normally you will maintain a single device
context that will be used for all rasterizing operations, and leave this as your
current device context. If the device context specified is already the current
device context, this function simply does nothing.

See Also
MGL_isCurrentDC
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MGL_makeSubDC

Restricts the output from the display device context to a specified output

region.
Declaration
void MALAPI MG _makeSubDC(
M&.DC *dc,
int left,
int top,
int right,
int bottom
Prototype In
mgraph.h
Parameters
flc Device context to convert
eft Minimum left coordinate for all subsequent output
top Minimum top coordinate for all subsequent output
right Maximum right coordinate for all subsequent output
bottom Maximum bottom coordinate for all subsequent output
Description

This is similar to setting a viewport for the device, however this routine
fully restricts all output to this specified rectangle, effectively making a DC
that is a subsize of the original DC size. Once this call is made, the size of the
zbuffer and system memory buffer need for double buffering with this DC
are reduced to the specified size. Normally the dimensions for the entire
display device would be used.
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MGL_malloc

Allocate a block of memory.

Declaration
void * MaLAPI MA_nmal | oc(
| ong si ze)

Prototype In
mgraph.h

Parameters
size Size of block to allocate in bytes

Return Value
Pointer to allocated block, or NULL if out of memory.

Description

Allocates a block of memory of length size. Note that unlike the standard C
malloc function, this routine will properly handle allocations of blocks of
memory larger than 64Kb in 16 bit real mode environments.

If you have changed the memory allocation routines with the
MGL_useLocalMalloc function, then calls to this function will actually make
calls to the local memory allocation routines that you have registered.

See Also
MGL _calloc, MGL_free, MGL_memset, MGL_useLocalMalloc

354 SciTech MGL



MGL_mapToPalette

Map the colors of a memory device context to match a new palette.

Declaration
void MALAPI MG._rmapToPal ett g(
MELDC *dc,

palette t *pal)

Prototype In

mgraph.h

Parameters
dc Memory device context to map (8 bits per pixel only)
pal New palette to map to

Description

This function maps the pixels of an 8 bits per pixel memory device context to
the specified palette, and then sets the palette for the device context to the
new palette. This function actually translates every pixel in the device
context's surface to the new palette, by looking for the entry in the new
palette that is the closest to color of the original pixel in the old palette (the
one currently active before this routine was called).

See Also
MGL_setPalette
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MGL_marker

Draws a marker at the specified coordinate.

Declaration
void MALAPI MG _nmar ker (

point _t p)

Prototype In
mgraph.h

Parameters
p Coordinate to draw the marker at

Description

Draws a marker in the current marker color, style and size at the specified
location. Markers can be used to label the vertices in graphs. Refer to the
MGL_markerStyleType type for an enumeration of the types of markers
supported.

See Also
MGL_setMarkerSize, MGL_getMarkerSize, MGL_setMarkerStyle,
MGL_getMarkerStyle, MGL_polyMarker
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MGL_maxCharWidth

Returns the maximum character width for current font.

Declaration
int MALAPI MG _maxChar W dt h(voi d)

Prototype In
mgraph.h

Return Value
Maximum character width for current font.

Description

Returns the maximum character width for the currently active font. You can
use this routine to quickly determine if a character will possibly overlap
something else on the device surface.

See Also

MGL_getCharMetrics, MGL_getFontMetrics, MGL_textHeight, MGL_textWidth,
MGL_charWidth
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MGL_maxColor

Returns the maximum available color value.

Declaration
color_t MALAPI MA._maxCol or (
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Device context to check

Return Value
Maximum color value for current video mode.

Description

Returns the value of the largest available color value for the current video
mode. This value will always be one less than the number of available colors
in that particular video mode.
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MGL_maxPage

Returns the maximum available hardware video page index.

Declaration
int MGLAPI MAL_maxPage(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Device context to check.

Return Value
Index of maximum available hardware video page.

Description

Returns the index of the highest hardware video page that is available. This
value will always be one less than the number of hardware video pages
available. Some video modes only have one hardware video page available,
so this value will be 0.
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Returns the current maximum x coordinate.

Declaration
int MALAPI MG _maxx(voi d)

Prototype In
mgraph.h

Return Value
Maximum x coordinate in current viewport.

Description

Returns the maximum x coordinate available in the currently active
viewport. This value will change if you change the dimensions of the
current viewport.

Use the MGL_sizex routine to determine the dimensions of the physical
display area available to the application.

See Also
MGL_maxxDC, MGL_maxy, MGL_sizex, MGL_sizey
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MGL_maxxDC

Returns the current maximum x coordinate for a specific DC.

Declaration
int MGLAPI MAL_nmaxxDC(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Device context of the target x coordinate

Return Value
Maximum x coordinate in current viewport.

Description
This function is the same as MGL_maxx, however the device context does
not have to be the current device context.

See Also
MGL_maxx, MGL_maxy, MGL_sizex, MGL_sizey
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MGL_maxy

Returns the current maximum y coordinate.

Declaration
int MGLAPI MG _maxy(voi d)

Prototype In
mgraph.h

Return Value
Maximum y coordinate in current viewport.

Description

Returns the maximum y coordinate available in the currently active
viewport. This value will change if you change the dimensions of the
current viewport.

Use the MGL_sizey routine to determine the dimensions of the physical
display area available to the program.

See Also
MGL_maxyDC, MGL_maxx, MGL_sizex, MGL_sizey
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MGL_maxyDC

Returns the current maximum y coordinate for a specific DC.

Declaration
int MGLAPI MAL_nmaxyDC(
MELDC *dc)

Prototype In
mgraph.h

Parameters
dc Device context of the target y coordinate

Return Value
Maximum y coordinate in current viewport.

Description
This function is the same as MGL_maxy, however the device context does
not have to be the current device context.

See Also
MGL_maxy, MGL_maxx, MGL_sizex, MGL_sizey
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MGL_memcpy

Copies a block of memory as fast as possible.

Declaration
voi d ASMAPI MAL_nentpy(void *dst,void *src,int n)
void MALAPI MA._rnencpy(

voi d *dst,

voi d *src,

int n)

Prototype In

mgraph.h
Parameters
dst Pointer to destination block
src Pointer to source block
n Number of bytes to copy
Description

This function copies a block of memory as fast as possible, and has been
optimized to copy the data 32 bits at a time for maximum performance. This
function is similar to the standard C library memcpy function, but can
correctly handle copying of memory blocks that are larger than 64Kb in size
for 16 bit real mode environments. Note also that this function is generally a
lot faster than some standard C library functions.

See Also
MGL_memcpyVIRTSRC, MGL_memcpyVIRTDST
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MGL_memcpyVIRTDST

Copies a block of memory as fast as possible.

Declaration

voi d ASMAPI MG._rnentpyVI RTDST(
voi d *dst,
void *src,
int n)

Prototype In

mgraph.h
Parameters
gt Bainter 8 stssteeapiRiiblock
n Numbe