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Chapter 1. Nano-X Function Groups

1.1. General Functions

Function Description

GrOpen() Openaconnectionto thenano-Xserver

GrClose() Closetheconnectionto thenano-Xserver

GrFlush() Flushestheclient/servermessagebuffer

GrMainLoop() Genericapplicationeventdispatchloop

GrGetScreen-

Info()

Returnscreeninformation

GrSetErrorHan-

dler()

Setupanerrorhandler

GrDefaultEr-

rorHandler()

Thedefault errorhandler

1.2. Windo w Functions

Function Description

GrNewWindow() Createa new window

GrNewWindowEx() Createa new window
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Function Description

GrNewInputWin-

dow()

Createa new input window

GrDestroyWin-

dow()

Destroy awindow

GrSetWMProper-

ties()

Setawindow’sproperties

GrGetWMProper-

ties()

Retrieveawindow’sproperties

GrMapWindow() Mapawindow andit’ schildren

GrUnmapWindow() Unmapawindow andit’ schildren

GrRaiseWindow() Raiseawindow

GrLowerWindow() Lowerawindow

GrMoveWindow() Moveawindow

GrResizeWindow()

Resizeawindow

GrReparentWin-

dow()

Changeawindow’sparent

GrSetBorder-

Color()

Setawindow’sbordercolor
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Function Description

GrSetWindowBack-

groundColor()

Setawindow’sbackgroundcolor

GrSetWindowBor-

derColor()

Setawindow’sbordercolor

GrSetWindowBor-

derSize()

Setawindow’sborderwidth

GrSetWindowTi-

tle()

Setawindow’s title

GrGetWindow-

Info()

Retrievewindow information

GrSetFocus() Setthewindow focus

GrGetFocus() Getthecurrentfocuswindow

GrNewPixmap() Createa new pixmap

GrNew-

PixmapFromData()

Createa new pixmapandinitialize it

GrSetBack-

groundPixmap()

Setthewindowsbackgroundimage

GrClearWindow() Clearawindow

GrCloseWindow() Closethespecifiedwindow

GrKillWindow() Kill thespecifiedwindow
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1.3. Graphics Conte xt Functions

Function Description

GrNewGC() Createa new graphicscontext

GrCopyGC() Copy agraphicscontext into anew graphicscontext

GrGetGCInfo() Retrievegraphicscontext settings

GrDestroyGC() Destroy agraphicscontext

GrSetGCFore-

ground()

Changetheforegroundcolorof agraphicscontext

GrSetGCBack-

ground()

Changethebackgroundcolorof agraphicscontext

GrSetGCUseBack-

ground()

Enables/disablesbackgroundusage

GrSetGCMode() Setthedrawing modeof a graphicscontext

GrSetGCFont() Selecta font to draw with

GrGetGCText-

Size()

Calculatesizeof a text drawing

GrSetGCRegion() Settheclipping region for agraphicscontext

1.4. Graphics Drawing Functions

Function Description

GrPoint() Draw apoint
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Function Description

GrPoints() Draw asetof points

GrLine() Draw a line

GrRect() Draw arectangle

GrFillRect() Draw afilled rectangle

GrPoly() Draw apolygon

GrFillPoly() Draw afilled polygon

GrEllipse() Draw anellipseor circle

GrFillEllipse() Draw afilled ellipseor circle

GrArc() Draw anarc

GrArcAngle() Draw anarc

GrReadArea() Readpixel datafrom adrawable

GrArea() Draw apixel array

GrCopyArea() Copy from onedrawableto another

GrBitmap() Draw amonochromebitmap

GrFreeImage() Destroy animagebuffer

GrGetImageInfo()

Retrieve informationaboutanimage

GrDrawImage-

FromFile()

Draw animagefrom afile

GrLoadImage-

FromFile()

Loadanimagefrom afile into memory

GrDrawIm-

ageToFit()

Draw animagewith scaling
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Function Description

GrDrawIm-

ageBits()

Draw animage

GrText() Draw text

GrDrawLines() Draw asetof lines

1.5. Event Functions

Function Description

GrSelectEvents()

Selecteventtypesto receive

GrGetNextEvent()

Getaneventfrom thequeue

GrGetNextEvent-

Timeout()

Getaneventfrom thequeue

GrCheckNex-

tEvent()

Getaneventfrom thequeue

GrPeekEvent() Peekaneventfrom thequeue

1.6. Font Functions
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Function Description

GrCreateFont() Createa font

GrDestroyFont() Destroy a font

GrSetFontSize() Setthesizeof a font

GrSetFontRota-

tion()

Settheangleof a font

GrSetFontAttr() Changefont attributes

GrGetFontInfo() Getinformationabouta font

1.7. Color Functions

Function Description

GrGetSystem-

Palette()

Getthecolorsof thesystempalette

GrSetSystem-

Palette()

Setthecolorsof thesystempalette

GrFindColor() Findclosestcolor match

GrGetSysColor() Getcolor by paletteindex

GR_RGB() Createa colorby RGB components
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1.8. Region Functions

Function Description

GrNewRegion() Createa new region

GrNewPolygonRe-

gion()

Createa polygonregion

GrDestroyRe-

gion()

Destroy a region

GrUnion-

RectWithRegion()

Formunionof rectangleandregion

GrUnionRegion() Formaregion from theunionof two otherregions

GrSubtractRe-

gion()

Formaregion from thedifferenceof two regions

GrXorRegion() Formaregion form theXOR two regions

GrIntersectRe-

gion()

Formaregion from theintersectionof two regions

GrPointInRe-

gion()

Testfor point in region

GrRectInRegion()

Testfor rectanglein region

GrEmptyRegion() Testfor emptyregion

GrEqualRegion() Testtwo regionsfor equality
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Function Description

GrOffsetRegion()

Offseta region

GrGetRegionBox()

Geta region’sboundingrectangle

1.9. Misc. Functions

Function Description

GrSetCursor() Specifyamousecursorimage

GrMoveCursor() Movethemousecursor

GrInjectPoint-

erEvent()

Simulateapointerevent

GrInjectKey-

boardEvent()

Simulateakeyboardevent

GrRegisterIn-

put()

Registerafile descriptorto generateevents

GrPrepareSe-

lect()

Prepareanfdsetfor aselect

GrServiceSe-

lect()

Dispatchnano-Xevents

GrReqShmCmds() Setupa sharedmemoryinterface
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Function Description

GrSetScreen-

SaverTimeout()

Setscreensaver timeout

GrBell() Ringbell onserver
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Chapter 2. Nano-X Function Reference

GrArc()

Name
GrArc() — Draw anarc

Synopsis

void GrArc ( GR_DRAW_ID id , GR_GC_ID gc , GR_COORD x ,
GR_COORD y , GR_SIZE rx , GR_SIZE ry , GR_COORD ax ,
GR_COORD ay , GR_COORD bx , GR_COORD by , int type );

Description
This functiondraws anarcon thespecifieddrawable.Thearccenteris locatedat the
position(x,y) with ahorizontalradiusof rx andaverticalradiusof ry . Thearcis
drawn from thepoint (ax,ay) to thepoint (bx,by). Theendpointsmustbespecified
relative to thearccenterandmustbepositionedon thearc.

Note: If the endpoints are not on the arc, the arc will be drawn incorrectly.

Note: This function does NOT use floating point math. Therefore it is very
efficient on architectures without floating point processors. If you know you will be
running on a floating point processor, then it may be easier to use the

22



Chapter2. Nano-XFunctionReference

GrArcAngle() function. But that function should only be used if you known you
have floating point hardware.

Parameter s

Type Name Description

GR_DRAW_ID gc TheID of thedrawableto draw thearc
onto.

GR_GC_ID id TheID of thegraphicscontext to usewhen
drawing thearc.

GR_COORD x TheX coordinateto draw thearcat
relative to thedrawable.

GR_COORD y TheY coordinateto to draw thearcat
relative to thedrawable.

GR_SIZE rx Theradiusof thearcalongtheX axis.

GR_SIZE ry Theradiusof thearcalongtheY axis.

GR_COORD ax TheX coordinatestartof thearcrelative to
thedrawable.

GR_COORD ay TheY coordinatestartof thearcrelative to
thedrawable.

GR_COORD bx TheX coordinateendof thearcrelative to
thedrawable.

GR_COORD by TheY coordinateendof thearcrelative to
thedrawable.

int type Thefill styleto usewhendrawing thearc.
Seebelow for a list of theavailablearc
types.
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Arc Types
Thefollowing tablelists thepossiblearctypesthatmayusedwith this function.

Pixel Format Description

GR_ARC Draws just thearc.

GR_ARCOUTLINE Draws thearcwith radiuslinesfrom thecenterto the
endpoints.This resultsin apie pieceshapedoutline.

GR_PIE Draws thearcwith radiuslinesfrom thecenterto the
endpoints.Theresultingpie pieceshapedoutlineis filled
with theforegroundcolor.

See Also
GrLine(), GrRect(), GrPoly(), GrEllipse(), GrArcAngle().

GrArcAngle()

Name
GrArcAngle() — Draw anarc

Synopsis

void GrArc ( GR_DRAW_ID id , GR_GC_ID gc , GR_COORD x ,
GR_COORD y , GR_SIZE rx , GR_SIZE ry , GR_COORD angle1 ,
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GR_COORD angle2 , int type );

Description
This functiondraws anarcon thespecifieddrawable.Thearccenteris locatedat the
position(x,y) with ahorizontalradiusof rx andaverticalradiusof ry . Thearcis
drawn from angleangle1 to angle2.

Note: This function requires floating point and is slightly slower than the function
GrArc(), which does not use floating point.

Parameter s

Type Name Description

GR_DRAW_ID gc TheID of thedrawableto draw thearc
onto.

GR_GC_ID id TheID of thegraphicscontext to usewhen
drawing thearc.

GR_COORD x TheX coordinateto draw thearcat
relative to thedrawable.

GR_COORD y TheY coordinateto to draw thearcat
relative to thedrawable.

GR_SIZE rx Theradiusof thearcalongtheX axis.

GR_SIZE ry Theradiusof thearcalongtheY axis.

GR_COORD angle1 Theangleof thestartof thearcin 1/64
degreeincrements.A valueof 1920
(30*64)will startthearcat30 degrees.
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Type Name Description

GR_COORD angle2 Theangleof theendof thearcin 1/64
degreeincrements.A valueof 21120
(330*64)will endthearcat -30degrees.

int type Thefill styleto usewhendrawing thearc.
Seebelow for a list of theavailablearc
types.

Arc Types
Thefollowing tablelists thepossiblearctypesthatmayusedwith this function.

Pixel Format Description

GR_ARC Draws just thearc.

GR_ARCOUTLINE Draws thearcwith radiuslinesfrom thecenterto the
endpoints.This resultsin apie pieceshapedoutline.

GR_PIE Draws thearcwith radiuslinesfrom thecenterto the
endpoints.Theresultingpie pieceshapedoutlineis filled
with theforegroundcolor.

See Also
GrLine(), GrRect(), GrPoly(), GrEllipse(), GrArc().
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GrArea()

Name
GrArea() — Draw apixel array

Synopsis

void GrArea ( GR_DRAW_ID id , GR_GC_ID gc , GR_COORD x ,
GR_COORD y , GR_SIZE width , GR_SIZE height , GR_PIXELVAL
* pixels , int pixtype );

Description
This functiondraws abitmapon thespecifieddrawable.Thebitmapis drawn at the
location(x,y) relative to thedrawable.

Thebitmapimageis drawn usingthespecifiedgraphicscontext. If thegraphiscontext
variableusebackground is setthenpixelsin thebitmapthatmatchcolor with the
graphicscontext’sbackgroundcolor arenot drawn. Thiswayyoucanhave transparent
sectionsin thebitmapimage.

Note: Color conversion is only performed when using the MWPF_RGB format.

Parameter s
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Type Name Description

GR_DRAW_ID id TheID of thedrawableto redpixel data
from.

GR_GC_ID gc

GR_COORD x TheX coordinateat which to draw the
area,relative to thedrawable.

GR_COORD y TheY coordinateat which to draw the
area,relative to thedrawable.

GR_SIZE width Thewidth of thearea.

GR_SIZE height Theheightof thearea.

GR_PIXELVAL* pixels Pointerto anarrayof pixel data.

int pixtype Theformatof thepixel data.Seebelow for
a list of theavailablepixel formats.

Pixel Formats
Thefollowing tablelists thepossiblepixel formatvaluesthatmaybeusedwith the
GrArea() function.

Pixel Format Description

MWPF_RGB Thispsuedoformatis usedasaconversionspecifier
whenworkingwith 32bit RGBformatpixel colors.

MWPF_PIXELVAL Thispsuedoformatis usedasanoconversionspecifier
whenworkingwith GR_PIXELVAL pixel colors.

MWPF_PALETTE Palettizedpixel color format.

MWPF_TRUECOLOR0888 Packed32 bit 0/8/8/8truecolor format.

MWPF_TRUECOLOR888 Packed24 bit 8/8/8truecolorformat.

MWPF_TRUECOLOR565 Packed16 bit 5/6/5truecolorformat.
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Pixel Format Description

MWPF_TRUECOLOR555 Packed16 bit 0/5/5/5truecolorformat.

MWPF_TRUECOLOR332 Packed8 bit 3/3/2truecolorformat.

See Also
GrReadArea(), GrCopyArea().

GrBell()

Name
GrBell() — Ring bell on server

Synopsis

void GrBell (void);

Description
This functionringstheterminalbell on thenano-Xserver.
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GrBitmap()

Name
GrBitmap() — Draw a monochromebitmap

Synopsis

void GrBitmap ( GR_DRAW_ID id , GR_GC_ID gc , GR_COORD x ,
GR_COORD y , GR_SIZE width , GR_SIZE height , GR_BITMAP *
imagebits );

Description
This functionfills a rectangularareawith amonochromebitmap.Bits with avalueof 1
aredrawn in thecurrentforegroundcolor of thespecifiedgraphicscontext. Bits with a
valueof 0 aredrawn in thebackgroundcolor of thegraphicscontext if the
usebackground flag is setin theGC,otherwise0 bits haveno effecton thedrawable.
Theimagedatashouldbeanarrayof aligned16bit words.

Parameter s

Type Name Description

GR_DRAW_ID id TheID of thedrawableto draw thebitmap
onto.

GR_GC_ID gc TheID of thegraphicscontext to usewhen
drawing thebitmap.
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Type Name Description

GR_COORD x TheX coordinateto of therectangulararea
thatthebitmapwill bedrawn in, relative to
thedrawable.

GR_COORD y TheY coordinateto of therectangulararea
thatthebitmapwill bedrawn in, relative to
thedrawable.

GR_SIZE width Thewidth of therectanglethatthebitmap
will bedrawn in.

GR_SIZE height Theheightof therectanglethatthebitmap
will bedrawn in.

GR_BITMAP* imagebits An arrayof 16bit wordsthatdefinethe
bitmapimage.

GrCheckNextEvent()

Name
GrCheckNextEvent() — Getaneventfrom thequeue

Synopsis

void GrCheckNextEvent ( GR_EVENT * ep );
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Description
This functionretrievesthenext nano-Xeventfrom theeventqueueandreturnsthe
eventin thecallersuppliedGR_EVENTstructure.If theeventqueueis empty, the
functionwill returnimmediatelywith aneventtypeof GR_EVENT_TYPE_NONE.

Note: When this function is called all graphics commands queued for the server
are flushed.

Parameter s

Type Name Description

GR_EVENT* ep Pointerto thecallersuppliedstructurethat
will receive thenext eventfrom theevent
queue.

See Also
GR_EVENT, GrSelectEvents(), GrGetNextEvent(),
GrGetNextEventTimeout(), GrPeekEvent(), GrMainLoop().

GrClearWindow()

Name
GrClearWindow() — Cleara window
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Synopsis

void GrClearWindow ( GR_WINDOW_ID wid , GR_BOOL exposeflag
);

Description
This functionclearsthespecifiedwindow by settingit to its backgroundcolor. If the
exposeflag parameteris non-zero,anexposureeventis sentto thewindow afterit
hasbeencleared.

Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to clear.

GR_BOOL exposeflag If non-zeroanexposureeventwill besent
to thewindow afterit hasbeencleared.

See Also
GrSetWindowBackgroundColor(), GrNewWindow().
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GrClose()

Name
GrClose() — Closetheconnectionto thenano-Xserver

Synopsis

void GrClose (void);

Description
This functionclosestheconnectionto thenano-Xserverandflushesany pending
messagesin theprocess.

Example

Example 2-1.UsingGrClose()

#include <stdio.h>
#define MWINCLUDECOLORS
#include "microwin/nano-X.h"

GR_WINDOW_ID wid;
GR_GC_ID gc;

void event_handler (GR_EVENT *event);

int main (void)
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{
if (GrOpen() < 0)
{

fprintf (stderr, "GrOpen failed");
exit (1);

}

gc = GrNewGC();
GrSetGCUseBackground (gc, GR_FALSE);
GrSetGCForeground (gc, RED);

wid = GrNewWindowEx (GR_WM_PROPS_APPFRAME |
GR_WM_PROPS_CAPTION |
GR_WM_PROPS_CLOSEBOX,
"Hello Window",
GR_ROOT_WINDOW_ID,
50, 50, 200, 100, WHITE);

GrSelectEvents (wid, GR_EVENT_MASK_EXPOSURE |
GR_EVENT_MASK_CLOSE_REQ);

GrMapWindow (wid);
GrMainLoop (event_handler);

}

void event_handler (GR_EVENT *event)
{

switch (event->type)
{
case GR_EVENT_TYPE_EXPOSURE:

GrText (wid, gc, 50, 50,
"Hello World", -1, GR_TFASCII);

break;

case GR_EVENT_TYPE_CLOSE_REQ:
GrClose();
exit (0);
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}
}

See Also
GrOpen()

GrCloseWindow()

Name
GrCloseWindow() — Closethespecifiedwindow

Synopsis

void GrCloseWindow ( GR_WINDOW_ID wid );

Description
This functionsendsa GR_EVENT_TYPE_CLOSE_REQ eventto thespecifiedwindow, if
theclienthasselectedto receiveGR_EVENT_TYPE_CLOSE_REQ eventson thewindow.
This is usedto requestanapplicationto shutdown, but not forceanimmediate
shutdown. Thiswayanapplicationcanshutdown cleanly, andpossiblyaskauserif
he/shewishesto savefilesbeforeshuttingdown.
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Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to close.

See Also
GR_EVENT_TYPE_CLOSE_REQ, GrNewWindow(), GrKillWindow(),
GrDestroyWindow(), GrUnmapWindow().

GrCopyArea()

Name
GrCopyArea() — Copy from onedrawableto another

Synopsis

void GrCopyArea ( GR_DRAW_ID id , GR_GC_ID gc , GR_COORD x
, GR_COORD y , GR_SIZE width , GR_SIZE height ,
GR_DRAW_ID srcid , GR_COORD srcx , GR_COORD srcy , int op
);

Description
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This functioncopiesa rectangleof width andheight with upperleft cornerat
coordinates(srcx,srcy) on thesourcedrawable,srcid, to thecoordinates(x,y) on
thedestinationdrawableid.

Parameter s

Type Name Description

GR_DRAW_ID id TheID of thedestinationdrawable.

GR_GC_ID gc TheID of thegraphicscontext to usewhen
copying thearea.

GR_COORD x TheX coordinateof thearea,relative to
thedestinationdrawable.

GR_COORD y TheY coordinateof thearea,relative to
thedestinationdrawable.

GR_SIZE width Thewidth of thearea.

GR_SIZE height Theheightof thearea.

GR_DRAW_ID srcid TheID of thesourcedrawable.

GR_COORD srcx TheX coordinateof thearea,relative to
thesourcedrawable.

GR_COORD srcy TheY coordinateof thearea,relative to
thesourcedrawable.

int op TheROPcodefor thebit blitter to use
whenmakingthecopy. In mostcases
MWROP_SRCCOPY is a good choice.

You can use the ROP codes shown

below.

ROP Codes
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Thefolowing tablelists theROP(RasterOPeration)codesthatcanbeusedwith the
GrCopyArea() function.

Table 2-1.ROP Codes

MWROP_SRCCOPY MWROP_SRCTRANSCOPY MWROP_BLENDCONSTANT

MWROP_BLENDFGBG MWROP_BLENDCHANNEL MWROP_STRETCH

MWROP_SRCAND MWROP_SRCINVERT MWROP_BLACKNESS

See Also
GrReadArea(), GrArea().

GrCopyGC()

Name
GrCopyGC() — Copy a graphicscontext into anew graphicscontext

Synopsis

GR_GC_ID GrCopyGC ( GR_GC_ID gc );
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Description
This functioncreatesanew graphicscontext andinitializesit with valuescopiedfrom
anexistinggraphicscontext.

Parameter s

Type Name Description

GR_GC_ID gc TheID of theexistinggraphicscontext to
copy.

Returns
TheID of thenewly createdgraphicscontext structure,or 0 if unsuccessful.

See Also
GrNewGC(), GrDestroyGC(), GrSetGCForeground(), GrSetGCBackground(),
GrSetGCUseBackground(), GrSetGCMode(), GrSetGCFont(),
GrSetGCRegion().

GrCreateFont()

Name
GrCreateFont() — Createa font
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Synopsis

GR_FONT_ID GrCreateFont ( GR_CHAR * name , GR_COORD height ,
GR_LOGFONT * plogfont );

Description
This functionfindstheclosestavailablefont to thetheparametersspecified.If
plogfont is notNULL thentheparametersspecifiedin theGR_LOGFONTstructure
thatplogfont pointsto areusedto choosethefont. Otherwise,if theheight
parameteris non-zero,thenthebuiltin font closestin heightto thespecifiedheightwill
beused.Otherwise,thebuiltin font with anamethatmatchesthename, will bechosen.
As a lst resort,if noneof thepreviouscriteriafindsamatch,thefirst builtin font will be
returned.

Parameter s

Type Name Description

GR_CHAR* name ASCII stringcontainingthefacenameof
thedesiredfont. Thetablebelow lists the
facenamesof thebuiltin fonts.

GR_COORD height Thedesiredfont height.

GR_LOGFONT* plogfont A pointerto a GR_LOGFONTstructure.

Built in font facenamesfor thename field.

GR_FONT_SYSTEM_VAR GR_FONT_OEM_FIXED

GR_FONT_GUI_VAR GR_FONT_SYSTEM_FIXED
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Returns
TheID of thenewly createdfont. This ID mustbeusedin subsequentfont functions.

See Also
GrDestroyFont(), GrSetGCFont(), GrSetFontSize(),
GrSetFontRotation(), GrSetFontAttr(), GrGetFontInfo().

GrDefaultErrorHandler()

Name
GrDefaultErrorHandler() — Thedefault errorhandler

Synopsis

void GrDefaultErrorHandler ( GR_EVENT * ep );

Description
This functionis thedefault errorhandlerthatis calledif anapplicationspecificerror
handleris NOT installed.This functionwill print a text errormessageto stderr

detailingtheerrorthatoccuredandthefunctionin which theerroroccured.After
printing themessagetheclient applicationis terminated.
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Note: In order to override the default behaviour, an application may define an
alternative error handler. Use the GrSetErrorHandler() function to specify an
alternative error handler function.

Parameter s

Type Name Description

GR_EVENT* ep A pointerto aGR_EVENTstructurethat
containstheerrorthatoccured.

See Also
GrSetErrorHandler()

GrDestroyFont()

Name
GrDestroyFont() — Destroy a font

Synopsis

void GrDestroyFont ( GR_FONT_ID fontid );
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Description
This functionfreesall of theresourcesallocatedto thespecifiedfont ID. If thefont is
nota buitlin font andthis is thelastreferenceto thefont, thefont is unloadedfrom
memory.

Parameter s

Type Name Description

GR_FONT_ID fontid TheID of thefont to destroy.

See Also
GrCreateFont().

GrDestroyGC()

Name
GrDestroyGC() — Destroy a graphicscontext

Synopsis

void GrDestroyGC ( GR_GC_ID gc );
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Description
This functiondestroys thespecifiedgraphicscontext. Any memoryresourcesallocated
to thegraphicscontext arereturnedto thesystem.

Parameter s

Type Name Description

GR_GC_ID gc TheID of thegraphicscontext to destroy.

See Also
GrNewGC(), GrCopyGC().

GrDestroyRegion()

Name
GrDestroyRegion() — Destroy a region

Synopsis

void GrDestroyRegion ( GR_REGION_ID region );
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Description
This functiondestroys thespecifiedregion.Any memoryresourcesallocatedto the
regionarereturnedto thesystem.

Parameter s

Type Name Description

GR_REGION_ID region TheID of theregion to destroy.

See Also
GrNewRegion(), GrNewPolygonRegion(),

GrDestroyWindow()

Name
GrDestroyWindow() — Destroy awindow

Synopsis

void GrDestroyWindow ( GR_WINDOW_ID wid );
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Description
This functionunmapsandfreesthedatastructuresassociatedwith thespecified
window andall of its children.

Note: This function is also used to destroy pixmaps allocated with the
GrNewPixmap() function.

Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to destroy.

See Also
GrNewWindow(), GrNewPixmap(), GrNewInputWindow(), GrUnmapWindow(),
GrCloseWindow(), GrKillWindow().

GrDrawImageBits()

Name
GrDrawImageBits() — Draw animage
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Synopsis

void GrDrawImageBits ( GR_DRAW_ID id , GR_GC_ID gc ,
GR_COORD x , GR_COORD y , GR_IMAGE_HDR * pimage );

Description
This functiondraws thespecifiedimageontothespecifieddrawable.

Note: The utility application convbmp that comes with Microwindows will build
GR_IMAGE_HDR structures that may be compiled into your application.

Note: The maximum image size that may be sent between the client and server
is set by the constant MAXREQUESTSZ, defined in the file
microwin/src/nanox/nxproto.h.

Parameter s

Type Name Description

GR_DRAW_ID id TheID of thedrawableto draw theimage
onto.

GR_GC_ID gc TheID of thegraphicscontext to usewhen
drawing theimage.

GR_COORD x TheX coordinateto draw theimageat,
relative to thedrawable.

GR_COORD y TheY coordinateto draw theimageat,
relative to thedrawable.
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Type Name Description

GR_IMAGE_HDR* pimage A pointerto theimagestructure.

GrDrawImageFromFile()

Name
GrDrawImageFromFile() — Draw animagefrom afile

Synopsis

void GrDrawImageFromFile ( GR_DRAW_ID id , GR_GC_ID gc ,
GR_COORD x , GR_COORD y , GR_SIZE width , GR_SIZE height
, char * path , int flags );

Description
This functionloadstheimagefile specifiedby path anddraws theimageat the
specifiedlocationon thedrawable.SupportedimagetypesincludeGIF, JPEG,
WindowsBMP, PNG,XPM andbothASCII andbinaryvariantsof PBM, PGMand
PPM.

Note: The actual image types supported by the Nano-X server depend on the
image types that were compiled in at microwindows/nano-X library build time.
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Note: Filename extensions are irrelevant. The algorithm examines the magic
numbers in the file’s header to determine the image type.

Parameter s

Type Name Description

GR_DRAW_ID id TheID of thedrawableto draw theimage
onto.

GR_GC_ID gc TheID of thegraphicscontext to usewhen
drawing theimage.

GR_COORD x TheX coordinateto draw theimageat.

GR_COORD y TheY coordinateto draw theimageat.

GR_SIZE width Thewidth to scaletheimageto.

GR_SIZE height Theheightto scaletheimageto.

char* path A stringcontainingthefilenameof thefile
to load.

int flags Flagsbasedof thespecificimagetype.
Currenlyflags is only used for
loading JPEG files. If set to
TRUE the JPEG will be loaded in

"fast grayscale" mode. If set to

FALSE the image will be drawn in

RGB color mode.

See Also
GrFreeImage(), GrGetImageInfo(), GrLoadImageFromFile(),
GrDrawImageToFit().
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GrDrawImageToFit()

Name
GrDrawImageToFit() — Draw animagewith scaling

Synopsis

void GrDrawImageToFit ( GR_DRAW_ID id , GR_GC_ID gc ,
GR_COORD x , GR_COORD y , GR_SIZE width , GR_SIZE height
, GR_IMAGE_ID imageid );

Description
This functiondraws theimagespecifiedby imageid on to thedrawableid. The
imageis drawn to location(x,y) on thedrawableandtheimageis stretchedto width
andheight pixelsasit is drawn.

Parameter s

Type Name Description

GR_DRAW_ID id TheID of thedrawableto draw theimage
onto.

GR_GC_ID gc TheID of thegraphicscontext to usewhen
drawing theimage.

GR_COORD x TheX coordinateto draw theimageat,
relative to thedrawable.
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Type Name Description

GR_COORD y TheY coordinateto draw theimageat,
relative to thedrawable.

GR_SIZE width Thewidth to scaletheimageto.

GR_SIZE height Theheightto scaletheimageto.

GR_IMAGE_ID imageid TheID of theimageto draw.

See Also
GrFreeImage(), GrGetImageInfo(), GrDrawImageFromFile(),
GrLoadImageFromFile().

GrDrawLines()

Name
GrDrawLines() — Draw asetof lines

Synopsis

void GrDrawLines ( GR_DRAW_ID id , GR_GC_ID gc , GR_POINT *
points , GR_COUNT count );
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Description
This functiondraws a framepolygonon thespecifieddrawableusingthegraphics
context gc. Thepolygonis specifiedby anarrayof GR_POINTstructuresin which
eachpoint representsavertex of thepolygon.

Note: This function appears to do the same thing as GrPoly().

Parameter s

Type Name Description

GR_DRAW_ID id TheID of thedrawableto draw thelines
onto.

GR_GC_ID gc TheID of thegraphicscontext to usewhen
drawing thelines.

GR_POINT* points A pointerto anarrayof GR_POINT
structureswhichdefinetheendpointsof the
lines.

GR_COUNT count Thenumberof pointsin thepoint table.

See Also
GrLine(), GrPoly().
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GrEllipse()

Name
GrEllipse() — Draw anellipseor circle

Synopsis

void GrEllipse ( GR_DRAW_ID id , GR_GC_ID gc , GR_COORD x
, GR_COORD y , GR_SIZE rx , GR_SIZE ry );

Description
This functiondraws anellipseoutlineontothespecifieddrawable.Theellipseis drawn
with it’ scenterlocatedat theposition(x,y). Theellipseis drawn with a verticalradius
of ry andahorizontalradiusof rx.

Parameter s

Type Name Description

GR_DRAW_ID id TheID of thedrawableto draw theellipse
onto.

GR_GC_ID gc TheID of thegraphicscontext to usewhen
drawing theellipse.

GR_COORD x TheX coordinateto draw theellipseat
relative to thedrawable.
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Type Name Description

GR_COORD y TheY coordinateto to draw theellipseat
relative to thedrawable.

GR_SIZE rx Theradiusof theellipsealongtheX axis.

GR_SIZE ry Theradiusof theellipsealongtheY axis.

See Also
GrRect(), GrPoly(), GrFillEllipse(), GrArc(), GrArcAngle().

GrEmptyRegion()

Name
GrEmptyRegion() — Testfor emptyregion

Synopsis

GR_BOOL GrEmptyRegion ( GR_REGION_ID region );

Description
This functiondeterminesif thespecifiedregion is empty.
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Parameter s

Type Name Description

GR_REGION_ID region TheID of theregion to test.

Returns
GR_TRUE if theregion is empty, GR_FALSE if theregion is NOT empty.

See Also
GrPointInRegion(), GrRectInRegion(), GrEqualRegion(),

GrEqualRegion()

Name
GrEqualRegion() — Testtwo regionsfor equality

Synopsis

GR_BOOL GrEqualRegion ( GR_REGION_ID rgn1 , GR_REGION_ID
rgn2 );
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Description
This functiondetermineswhetherthetwo specifiedregionsarethesame.

Parameter s

Type Name Description

GR_REGION_ID rgn1 TheID of thefirst of two regionsto
compare.

GR_REGION_ID rgn2 TheID of thesecondof two regionsto
compare.

Returns
GR_TRUE if thetwo regionsareequivalent,GR_FALSE if thetwo regionsareNOT
equivalent.

See Also
GrPointInRegion(), GrRectInRegion(), GrEmptyRegion(),

GrFillEllipse()

Name
GrFillEllipse() — Draw afilled ellipseor circle
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Synopsis

void GrFillEllipse ( GR_DRAW_ID id , GR_GC_ID gc , GR_COORD
x , GR_COORD y , GR_SIZE rx , GR_SIZE ry );

Description
This functiondraws afilled ellipseon thedrawableid. Theellipseis drawn with it’ s
centerlocatedat theposition(x,y). Theellipseis drawn with averticalradiusof ry
andahorizontalradiusof rx.

Parameter s

Type Name Description

GR_DRAW_ID id TheID of thedrawableto draw theellipse
onto.

GR_GC_ID gc TheID of thegraphicscontext to usewhen
drawing theellipse.

GR_COORD x TheX coordinateto draw theellipseat
relative to thedrawable.

GR_COORD y TheY coordinateto to draw theellipseat
relative to thedrawable.

GR_SIZE rx Theradiusof theellipsealongtheX axis.

GR_SIZE ry Theradiusof theellipsealongtheY axis.

See Also
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GrFillRect(), GrFillPoly(), GrEllipse().

GrFillPoly()

Name
GrFillPoly() — Draw afilled polygon

Synopsis

void GrFillPoly ( GR_DRAW_ID id , GR_GC_ID gc , GR_COUNT
count , GR_POINT * pointtable );

Description
This functiondraws afilled polygonon thespecifieddrawableusingthegraphics
context gc. Thepolygonis specifiedby anarrayof GR_POINTstructuresin which
eachpoint representsavertex of thepolygon.

Note: The polygon is automatically closed, the last point in the point table does
not need to be explicitly specified to be the same as the first point.

Parameter s
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Type Name Description

GR_DRAW_ID id TheID of thedrawableto draw the
polygononto.

GR_GC_ID gc TheID of thegraphicscontext to usewhen
drawing thepolygon.

GR_COUNT count Thenumberof pointsin thepoint table.

GR_POINT* pointtable A pointerto anarrayof GR_POINT
structureswhichdefinetheverticesof the
polygon.

See Also
GrFillRect(), GrPoly(), GrFillPoly(), GrFillEllipse().

GrFillRect()

Name
GrFillRect() — Draw afilled rectangle

Synopsis

void GrFillRect ( GR_DRAW_ID id , GR_GC_ID gc , GR_COORD x
, GR_COORD y , GR_SIZE width , GR_SIZE height );
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Description
This functiondraws afilled rectangleof width (width) at position(x,y) on the
specifieddrawableusingthegraphicscontext gc.

Parameter s

Type Name Description

GR_DRAW_ID id TheID of thedrawableto draw the
rectangleon.

GR_GC_ID gc TheID of thegraphicscontext to usewhen
drawing therectangle.

GR_COORD x TheX coordinateof therectanglerelative
to thedrawable.

GR_COORD y TheY coordinateof therectanglerelative
to thedrawable.

GR_SIZE width Thewidth of therectanglein pixels.

GR_SIZE height Theheightof therectanglein pixels.

See Also
GrRect(), GrFillPoly(), GrFillEllipse().
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GrFindColor()

Name
GrFindColor() — Find closestcolormatch

Synopsis

void GrFindColor ( GR_COLOR color , GR_PIXELVAL * retpixel
);

Description
This functioncalculatesthepixel valueto useto displaythespecifiedcolor value.The
color parameteris specifiedasaarchitectureindependantGR_COLOR,valuethe
pixel valuestructureis architecturedependent.

Parameter s

Type Name Description

GR_COLOR color Thecolor valueto find.

GR_PIXELVAL* retpixel A pointerto thecallersupplied
GR_PIXELVAL structure.

See Also
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GR_PIXELVAL, GrGetSystemPalette(), GrSetSystemPalette(),
GrGetSysColor().

GrFlush()

Name
GrFlush() — Flushestheclient/servermessagebuffer

Synopsis

void GrFlush (void);

Description
This functionflushesthelient to serverbuffer of any messagesthatarequeuedup.

GrFreeImage()

Name
GrFreeImage() — Destroy animagebuffer
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Synopsis

void GrFreeImage ( GR_IMAGE_ID id );

Description
This functiondestroys thespecifiedimagebuffer, andfreesthememorythatit uses.

Parameter s

Type Name Description

GR_IMAGE_ID id TheID of theimagebuffer.

See Also
GrGetImageInfo(), GrDrawImageFromFile(), GrLoadImageFromFile(),
GrDrawImageToFit().

GrGetFocus()

Name
GrGetFocus() — Getthecurrentfocuswindow
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Synopsis

GR_WINDOW_ID GrGetFocus (void);

Description
This functiongetstheID of thewindow thatcurrentlyhasthekeyboardfocus.

Returns
TheID of thewindow thatcurrentlyhasthekeyboardfocus.

See Also
GrSetFocus(), GrNewWindow().

GrGetFontInfo()

Name
GrGetFontInfo() — Getinformationabouta font
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Synopsis

void GrGetFontInfo ( GR_FONT_ID fontid , GR_FONT_INFO * fip
);

Description
This functionretrievesinformationaboutthespecifiedfont. Thefont informationis
returnedin thecallersuppliedGR_FONT_INFOstructure.

Parameter s

Type Name Description

GR_FONT_ID fontid TheID of thefont to retrieve information
from.

GR_FONT_INFO* fip A pointerto theGR_FONT_INFO
structureto receive thefont information.

See Also
GrCreateFont(), GrSetFontSize(), GrSetFontRotation(),
GrSetFontAttr().
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GrGetGCInfo()

Name
GrGetGCInfo() — Retrievegraphicscontext settings

Synopsis

void GrGetGCInfo ( GR_GC_ID gc , GR_GC_INFO * gcip );

Description
This functioncopiesinformationfrom theGC to thespecifiedGR_GC_INFO
structure.

Parameter s

Type Name Description

GR_GC_ID gc TheID of thegraphicscontext to copy
informationfrom.

GR_GC_INFO* gcip A pointerto acallersupplied
GR_GC_INFOstructureto receiveGC
information.

See Also
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GrSetGCForeground(), GrSetGCBackground(), GrSetGCUseBackground(),
GrSetGCMode(), GrSetGCFont(), GrSetGCRegion().

GrGetGCTextSize()

Name
GrGetGCTextSize() — Calculatesizeof a text drawing

Synopsis

void GrGetGCTextSize ( GR_GC_ID gc , void * str , int
count , int flags , GR_SIZE * retwidth , GR_SIZE *
retheight , GR_SIZE * retbase );

Description
This functioncalculatesthedimensionsof thespecifiedtext string,if thestringwereto
bedrawn with thegraphicscontext gc.

Parameter s

Type Name Description

GR_GC_ID gc TheID of thegraphicscontext to usewhen
calculatingthestringdimensions.
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Type Name Description

void* str Theinput string.If thestringis NOT zero
terminated,thenthelengthof thestring
mustbespecifiedin thecount
parameter.

int count Thelengthof thestring.Thisparameter
canbesetto -1 if the string is

zero terminated andflags

contains GR_TFASCII.

int flags Text renderingflags,canbea combination
of theflagslistedbelow.

GR_SIZE* retwidth Pointsto thevariablethatthetext width
will bereturnedin.

GR_SIZE* retheight Pointsto thevariablethatthetext height
will bereturnedin.

GR_SIZE* retbase Pointsto thevariablethatthetext baseline
heightwill bereturnedin.

Theflagsparameteris acombinationof flagsfrom thefollowing threegroups.The
combinationcanincludeoneencodingflag,onealignmentflagandmultipleattribute
flags.

Stringencodingflags:

GR_TFASCII GR_TFUTF8

GR_TFUC16 GR_TFUC32

Text alignmentflags:

GR_TFTOP GR_TFBASELINE GR_TFBOTTOM
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Text attributeflags:

GR_TFKERNING GR_TFANTIALIAS GR_TFUNDERLINE

See Also
GrText(), GrSetGCFont().

GrGetImageInfo()

Name
GrGetImageInfo() — Retrieve informationaboutanimage

Synopsis

void GrGetImageInfo ( GR_IMAGE_ID id , GR_IMAGE_INFO * iip
);

Description
This functionreturnsdetailsof thespecifiedimagein thecallersupplied
GR_IMAGE_INFOstructure.
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Parameter s

Type Name Description

GR_IMAGE_ID id TheID of theimage.

GR_IMAGE_INFO* iip A pointerto anGR_IMAGE_INFO
structureto receive informationaboutthe
image.

See Also
GrFreeImage(), GrDrawImageFromFile(), GrLoadImageFromFile(),
GrDrawImageToFit().

GrGetNextEvent()

Name
GrGetNextEvent() — Getaneventfrom thequeue

Synopsis

void GrGetNextEvent ( GR_EVENT * ep );
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Description
This functionretrievesthenext nano-Xeventfrom theeventqueueandreturnsthe
eventin thecallersuppliedGR_EVENTstructure.If theeventqueueis empty, the
functionwill blockuntil anothereventoccurs.

Parameter s

Type Name Description

GR_EVENT* ep Pointerto thecallersuppliedstructureto
receive thenext eventfrom theevent
queue.

Example
Thefollowing exampleshowsa typicaleventloop.Thefirst line of theinfinite while
loopwill suspendtheclientapplicationuntil aneventis availablein theeventqueue.
Thentheexampleswitcheson theeventtypecalling theappropriateapplication
functionto processtheevent.

Example 2-1.UsingGrGetNextEvent()

void typical_event_loop (void)
{

GR_EVENT event;

while (1)
{

GrGetNextEvent (&event);
switch (event.type)
{
case GR_EVENT_TYPE_EXPOSURE:
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process_exposure_event ((GR_EVENT_EXPOSURE*) event);
break;

case GR_EVENT_TYPE_BUTTON_DOWN:
process_button_event ((GR_EVENT_BUTTON*) event);
break;

case GR_EVENT_TYPE_KEY_DOWN:
case GR_EVENT_TYPE_KEY_UP:

process_key_event ((GR_EVENT_KEYSTROKE*) event);
break;

case GR_EVENT_TYPE_SCREENSAVER:
pro-

cess_screensaver_event ((GR_EVENT_SCREENSAVER*) event);
break;

case GR_EVENT_TYPE_CLOSE_REQ:
GrClose();
exit (0);

}
}

}

See Also
GrSelectEvents(), GrGetNextEventTimeout(), GrCheckNextEvent(),
GrPeekEvent(), GrMainLoop().
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GrGetNextEventTimeout()

Name
GrGetNextEventTimeout() — Getaneventfrom thequeue

Synopsis

void GrGetNextEventTimeout ( GR_EVENT * ep , GR_TIMEOUT
timeout );

Description
This functionretrievesthenext nano-Xeventfrom theeventqueueandreturnsthe
eventin thecallersuppliedGR_EVENTstructure.If theeventqueueis empty, the
functionwill blockuntil eitheranothereventoccursor thespecifiedtimeoutperiod
expires.

Note: If the timeout period expires, a GR_EVENT_TYPE_TIMEOUT event is placed in
the GR_EVENT structure pointed to by ep.

Parameter s

Type Name Description
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Type Name Description

GR_EVENT* ep Pointerto thecallersuppliedstructurethat
will receive thenext eventfrom theevent
queue.

GR_TIMEOUT timeout Thetimeoutperiodin milliseconds.If 0
is specified the function will

block forever, similar to the

function GrGetNextEvent().

See Also
GrSelectEvents(), GrGetNextEvent(), GrCheckNextEvent(),
GrPeekEvent(), GrMainLoop().

GrGetRegionBox()

Name
GrGetRegionBox() — Geta region’sboundingrectangle

Synopsis

int GrGetRegionBox ( GR_REGION_ID region , GR_RECT * rect );
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Description
This functionretrievesathespecifiedregionsboundingrectangle.Thereturned
rectanglewill encloseall of theregion.Thefunctionalsoreturnstheregion’s type.

Parameter s

Type Name Description

GR_REGION_ID region TheID of theregion.

GR_RECT* rect A callersuppliedrectangleto receive the
regionsboundingrectangle.

Returns
Theregion type,canbeoneof thefollowing: MWREGION_ERROR, MWREGION_NULL,
MWREGION_SIMPLE or MWREGION_COMPLEX.

See Also
GrNewRegion(), GrDestroyRegion(),

GrGetScreenInfo()

Name
GrGetScreenInfo() — Returnscreenproperties

76



Chapter2. Nano-XFunctionReference

Synopsis

void GrGetScreenInfo ( GR_SCREEN_INFO * sip );

Description
This functionreturnsrun time informationaboutthescreenconfigurationunderwhich
theapplicationis running.Thescreenpropertiesarereturnedin thecallersupplied
GR_SCREEN_INFOstructure.

Parameter s

Type Name Description

GR_SCREEN_INFO
sip A pointerto thecallersuppliedstructureto

receive thescreeninformation.

See Also
GrGetWindowInfo(),

GrGetSysColor()

Name
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GrGetSysColor() — Getcolor by paletteindex

Synopsis

GR_COLOR GrGetSysColor ( int index );

Description
This functionreturnsacolor from thesystempalettethatcorrespondsto thespecified
paletteindex.

Parameter s

Type Name Description

int index Theindex into thesystemcolor palette
table.

Returns
Thecolor at thespecifiedindex into thesystemcolor table.

See Also
GR_COLOR,GrGetSystemPalette(), GrSetSystemPalette(),
GrFindColor().
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GrGetSystemPalette()

Name
GrGetSystemPalette() — Getthecolorsof thesystempalette

Synopsis

void GrGetSystemPalette ( GR_PALETTE * pal );

Description
This functionretrievesthesystempaleteandreturnsit in thecallersupplied
GR_PALETTE structure.

Parameter s

Type Name Description

GR_PALETTE pal A pointerto thestructureto fill thesystem
palettewith.

See Also
GrSetSystemPalette(), GrFindColor(), GrGetSysColor().
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GrGetWindowInfo()

Name
GrGetWindowInfo() — Retrievewindow information

Synopsis

void GrGetWindowInfo ( GR_WINDOW_ID wid , GR_WINDOW_INFO *
infoptr );

Description
This functionfills aGR_WINDOW_INFOstructurewith informationregardingthe
window wid.

Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to getinfo from.

GR_WINDOW_INFO
infoptr A pointerto thecallersuppliedstructureto

receive thewindow information.

See Also
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GrNewWindow(), GrMapWindow(), GrUnmapWindow(), GrRaiseWindow(),
GrLowerWindow(), GrMoveWindow(), GrResizeWindow(),
GrReparentWindow(), GrSetBorderColor().

GrGetWMProperties()

Name
GrGetWMProperties() — Retrieveawindow’sproperties

Synopsis

void GrGetWMProperties ( GR_WINDOW_ID wid , GR_WM_PROPERTIES
* props );

Description
This functionreturnsthewindow wid’swindow managerpropertiesin thecaller
suppliedGR_WM_PROPERTIES.

Note: It is the callers responsibility to free the title member of the returned
GR_WM_POPERTIES structure, since it is dynamically allocated. The title
will be set to NULL, if the window has no title.
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Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to gettheproperties
of.

GR_WM_PROPERTIES*
props A pointerto thecallersupplied

GR_WM_PROPERTIES structurethat
receivesthecurrentwindow properties.

See Also
GrSetWMProperties(), GrNewWindow(), GrNewWindowEx(),
GrGetWindowInfo().

GrInjectKeyboardEvent()

Name
GrInjectKeyboardEvent() — Simulateakeyboardevent

Synopsis

void GrInjectKeyboardEvent ( GR_WINDOW_ID wid , GR_KEY
keyvalue , GR_KEYMOD modifiers , GR_SCANCODE scancode ,
GR_BOOL pressed );
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Description
This functionsendsakeyboardeventto thewindow wid.

Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to sendthe
keyboardeventtoo.

GR_KEY keyvalue Thevalueof thekey to inject.

GR_KEYMOD modifiers Key modifierflags.

GR_SCANCODE scancode OEM scancodeof thekey to inject.

GR_BOOL pressed GR_TRUE if the injected keyy

should appear pressed, GR_FALSE

if the injected key should

appear released.

See Also
GR_EVENT_KEYSTROKE, GrInjectPointerEvent().

GrInjectPointerEvent()

Name
GrInjectPointerEvent() — Simulatea pointerevent
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Synopsis

void GrInjectPointerEvent ( GR_COORD x , GR_COORD y , int
button , int visible );

Description
This functioninjectsamouseeventinto theeventqueue.Themouseeventwill occurat
thecoordinates(x,y). Theeventwill containthespecifiedbuttonstatus.Themouse
maybehiddenor madevisible dependingon thestateof thevisible parameter.

Note: A GrFlush() is performed so that the event takes place immediately.

Parameter s

Type Name Description

GR_COORD x TheX coordinateto movethecursortoo.

GR_COORD y TheY coordinateto movethecursortoo.

int button Thestatusof thepointerbuttons.Indicate
whichbuttonsaredown by ORingany
combinationof theseflags:GR_BUTTON_R,
GR_BUTTON_M, GR_BUTTON_L.

int visible GR_TRUE to show the mouse

cursor, GR_FALSE to hide the

cursor.

84



Chapter2. Nano-XFunctionReference

See Also
GrMoveCursor(), GrInjectKeyboardEvent().

GrIntersectRegion()

Name
GrIntersectRegion() — Formaregion from theintersectionof two regions

Synopsis

void GrIntersectRegion ( GR_REGION_ID dst_rgn , GR_REGION_ID
src_rgn1 , GR_REGION_ID src_rgn2 );

Description
This functioncreatesa region from thetwo specifiedsourceregionsandplacesthe
resultingregion in thedestinationregion.Theresultingregion is theintersectionof the
two sourceregions.

Parameter s

Type Name Description

GR_REGION_ID dst_rgn TheID of thedestinationregion.
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Type Name Description

GR_REGION_ID src_rgn1 TheID of thethefirst of two source
regions.

GR_REGION_ID src_rgn2 TheID of thesecondof two source
regions.

See Also
GrUnionRegion(), GrSubtractRegion(), GrXorRegion(),
GrDestroyRegion(),

GrKillWindow()

Name
GrKillWindow() — Kill thespecifiedwindow

Synopsis

void GrKillWindow ( GR_WINDOW_ID wid );

Description
This functionforcesanimmediateshutdown of thespecifiedwindow anddisconnects
theclient thatownsthewindow.
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Note: Use this function to kill an application that has locked up and is not
responding to GR_EVENT_TYPE_CLOSE_REQ events.

Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to kill.

See Also
GrNewWindow(), GrCloseWindow(), GrDestroyWindow(), GrUnmapWindow().

GrLine()

Name
GrLine() — Draw a line

Synopsis

void GrLine ( GR_DRAW_ID id , GR_GC_ID gc , GR_COORD x1 ,
GR_COORD y1 , GR_COORD x2 , GR_COORD y2 );
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Description
This functiondraws a line on thedrawableid usingthegraphicscontext gc, from
point (x1,y1) to point (x2,y2).

Parameter s

Type Name Description

GR_DRAW_ID id TheID of thedrawableto draw a line on.

GR_GC_ID gc TheID of thegraphicscontext to usewhen
drawing theline.

GR_COORD x1 TheX coordinateof theline’sstarting
point relative to thedrawable.

GR_COORD y1 TheY coordinateof theline’sstarting
point relative to thedrawable.

GR_COORD x2 TheX coordinateof theline’sendingpoint
relative to thedrawable.

GR_COORD y2 TheY coordinateof theline’sendingpoint
relative to thedrawable.

See Also
GrPoint(), GrRect(), GrPoly().
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GrLoadImageFromFile()

Name
GrLoadImageFromFile() — Loadanimagefrom afile into memory

Synopsis

GR_IMAGE_ID GrLoadImageFromFile ( char * path , int flags );

Description
This functionloadstheimagefile specifiedby path into anewly createdimagein the
nano-Xserver’smemoryandreturnstheID of thenew image.

Note: The actual image types supported by the Nano-X server depend on the
image types that were compiled in at server build time.

Note: Filename extensions are irrelevant. The algorithm examines the magic
numbers in the file’s header to determine the image type. Supported image types
include GIF, JPEG, Windows BMP, PNG, XPM and both ASCII and binary
variants of PBM, PGM and PPM.

Note: The file is read from a file by the nano-X server not the nano-X client. This
distinction will become more important when nano-X gains support for remote
cient operation over network. When the client and server are on the same
machine the distinction becomes less important, unless the path is relative. If the
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path is relative, it must be specified relative to the servers current working
directory rather than the client’s.

Parameter s

Type Name Description

char* path A stringcontainingthefilenameof thefile
to load.

int flags Flagsbasedof thespecificimagetype.
Currenlyflags is only used for
loading JPEG files. If set to
TRUE the JPEG will be loaded in

"fast grayscale" mode. If set to

FALSE the image will be drawn in

RGB color mode.

See Also
GrFreeImage(), GrGetImageInfo(), GrDrawImageFromFile(),
GrDrawImageToFit().

GrLowerWindow()

Name
GrLowerWindow() — Lowerawindow
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Synopsis

void GrLowerWindow ( GR_WINDOW_ID wid );

Description
This functionplacesthespecifiedwindow at thebottomof its parent’sdrawing stack,
below all of thatwindow’ssiblingwindows.

Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to lower.

See Also
GrRaiseWindow(), GrNewWindow(), GrGetWindowInfo().

GrMainLoop()

Name
GrMainLoop() — Genericapplicationeventdispatchloop
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Synopsis

void GrMainLoop ( GR_FNCALLBACKEVENT fncb );

Description
This functionis theapplicationsmainmessagepump.While this functionis runningall
eventsthatgo throughthenano-Xeventqueuewill bedispatchedto thespecifiedevent
callbackfunction.

Note: This function never returns.

Parameter s

Type Name Description

GR_FNCALLBACKEVENT
fncb A pointerto theeventcallbackfunction.

Thiscallbackfunctionwill becalledeach
timeanevententersthenano-Xevent
queue.

Example

Example 2-1.UsingGrMainLoop()

#include <stdio.h>
#define MWINCLUDECOLORS
#include "microwin/nano-X.h"
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GR_WINDOW_ID wid;
GR_GC_ID gc;

void event_handler (GR_EVENT *event);

int main (void)
{

if (GrOpen() < 0)
{

fprintf (stderr, "GrOpen failed");
exit (1);

}

gc = GrNewGC();
GrSetGCUseBackground (gc, GR_FALSE);
GrSetGCForeground (gc, RED);

wid = GrNewWindowEx (GR_WM_PROPS_APPFRAME |
GR_WM_PROPS_CAPTION |
GR_WM_PROPS_CLOSEBOX,
"Hello Window",
GR_ROOT_WINDOW_ID,
50, 50, 200, 100, WHITE);

GrSelectEvents (wid, GR_EVENT_MASK_EXPOSURE |
GR_EVENT_MASK_CLOSE_REQ);

GrMapWindow (wid);
GrMainLoop (event_handler);

}

void event_handler (GR_EVENT *event)
{

switch (event->type)
{
case GR_EVENT_TYPE_EXPOSURE:
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GrText (wid, gc, 50, 50,
"Hello World", -1, GR_TFASCII);

break;

case GR_EVENT_TYPE_CLOSE_REQ:
GrClose();
exit (0);

}
}

See Also
GR_FNCALLBACKEVENT, GrSelectEvents(), GrGetNextEvent(),
GrGetNextEventTimeout(), GrCheckNextEvent(), GrPeekEvent(),
GrRegisterInput(), GrServiceSelect().

GrMapWindow()

Name
GrMapWindow() — Map awindow andit’ schildren

Synopsis

void GrMapWindow ( GR_WINDOW_ID wid );

94



Chapter2. Nano-XFunctionReference

Description
This functionrecursively maps(shows) thespecifiedwindow andall of its child
windowsthathaveasufficientmapcount.Theborderandbackgroundof thewindow
arepainted,andanexposureeventis generatedfor thewindow andeverychild which
becomesvisible.

Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to map.

Example

Example 2-1.UsingGrMapWindow()

#include <stdio.h>
#define MWINCLUDECOLORS
#include "microwin/nano-X.h"

GR_WINDOW_ID wid;
GR_GC_ID gc;

void event_handler (GR_EVENT *event);

int main (void)
{

if (GrOpen() < 0)
{

fprintf (stderr, "GrOpen failed");
exit (1);

}
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gc = GrNewGC();
GrSetGCUseBackground (gc, GR_FALSE);
GrSetGCForeground (gc, RED);

wid = GrNewWindowEx (GR_WM_PROPS_APPFRAME |
GR_WM_PROPS_CAPTION |
GR_WM_PROPS_CLOSEBOX,
"Hello Window",
GR_ROOT_WINDOW_ID,
50, 50, 200, 100, WHITE);

GrSelectEvents (wid, GR_EVENT_MASK_EXPOSURE |
GR_EVENT_MASK_CLOSE_REQ);

GrMapWindow (wid);
GrMainLoop (event_handler);

}

void event_handler (GR_EVENT *event)
{

switch (event->type)
{
case GR_EVENT_TYPE_EXPOSURE:

GrText (wid, gc, 50, 50,
"Hello World", -1, GR_TFASCII);

break;

case GR_EVENT_TYPE_CLOSE_REQ:
GrClose();
exit (0);

}
}

See Also
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GrNewWindow(), GrUnmapWindow(), GrGetWindowInfo().

GrMoveCursor()

Name
GrMoveCursor() — Movethemousecursor

Synopsis

GrMoveCursor ( GR_COORD x , GR_COORD y );

Description
This functionwill movethemousepointerto thespecifiedcoordinatesrelative to the
screenorigin ((0, 0) is theupperleft cornerofthescreen).Thecursor’shot spotis
positionedat thespecifiedcoordinates.

Note: If the mouse is moved over another window, the cursor image will change
to the image associated with that window.

Parameter s
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Type Name Description

GR_COORD x TheX coordinateto movethecursortoo.

GR_COORD y TheY coordinateto movethecursortoo.

See Also
GrSetCursor().

GrMoveWindow()

Name
GrMoveWindow() — Moveawindow

Synopsis

void GrMoveWindow ( GR_WINDOW_ID wid , GR_COORD x ,
GR_COORD y );

Description
This functionmovestheupperleft cornerof window, wid, to thecoordinates(x,y)
relative to its parentwindow.
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Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to move.

GR_COORD x Thenew X positionof thewindow with
respectto its parentwindow.

GR_COORD y Thenew Y positionof thewindow with
respectto its parentwindow.

See Also
GrNewWindow(), GrResizeWindow(), GrReparentWindow(),
GrGetWindowInfo().

GrNewGC()

Name
GrNewGC() — Createanew graphicscontext

Synopsis

GR_GC_ID GrNewGC (void);

99



Chapter2. Nano-XFunctionReference

Description
This functioncreatesanew graphicscontext. Thenewly createdstructureis initialized
with thedefault valuesshown in thefollowing table.

GC Parameter Default Value

mode GR_MODE_SET

region No regionselected

font Thedefault systemfont

foreground WHITE

background BLACK

usebackground GR_TRUE

Returns
TheID of thenewly createdgraphicscontext structure,or 0 if unsuccessful.

See Also
GR_GC_ID, GR_GC_INFO,GrCopyGC(), GrDestroyGC(),
GrSetGCForeground(), GrSetGCBackground(), GrSetGCUseBackground(),
GrSetGCMode(), GrSetGCFont(), GrSetGCRegion(), GCFunctions.

GrNewInputWindow()

Name
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GrNewInputWindow() — Createanew inputwindow

Synopsis

GR_WINDOW_ID GrNewInputWindow ( GR_WINDOW_ID parent ,
GR_COORD x , GR_COORD y , GR_COORD width , GR_COORD
height );

Description
This functioncreatesanew input-onlywindow of width by height pixelsat
coordinates(x,y) with respectto theparentwindow, parent.

Parameter s

Type Name Description

GR_WINDOW_ID parent Theparentof window of thewindow that
will becreated.

GR_COORD x TheX positionof thenew window with
respectto its parentwindow.

GR_COORD y TheY positionof thenew window with
respectto its parentwindow.

GR_COORD width Thewidth (in pixels)of thenew window.

GR_COORD height Thehieght (in pixels)of thenew window.

Returns
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TheID of thenewly createdwindow.

See Also
GrDestroyWindow(), GrNewWindow(), GrNewWindowEx().

GrNewPixmap()

Name
GrNewPixmap() — Createanew pixmap

Synopsis

GR_WINDOW_ID GrNewPixmap ( GR_SIZE width , GR_SIZE height ,
void * addr );

Description
This functioncreatesanew serversidepixmapof thespecifiedwidth andheight.

Note: A pixmap is basically an offscreen window. You can draw to a pixmap just
as you would an on screen window. The return value of this function is a bit
misleading, in that it should probably be a GR_DRAW_ID rather than a window
ID. From a drawing point of view nano-X does not make much of a difference
between window IDs and drawable IDs.
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Note: When finished with the pixmap, the application must free the resources
allocated to the pixmap by calling the function GrDestroyWindow() with the
pixmap ID as the ID of the window to destroy.

Parameter s

Type Name Description

GR_SIZE width Thewidth in pixelsof thepixmap.

GR_SIZE height Theheightin pixelsof thepixmap.

void* addr Optionalpointerto pixel buffer. If you
haveapixel buffer alreadyallocatedfor the
pixmap,thenpassthatbuffer via this
parameter. If thisparameteris NULL then

the function will attemp to

allocate a proper sized pixel

buffer. If the pixel buffer is

automatically allocated the

buffer will automatically be

freed when the pixmap is

destroyed using

GrDestroyWindow().

Returns
TheID of thenewly createdpixmap.

See Also
GrNewPixmapFromData(), GrDestroyWindow(), GrCopyArea(),
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GrSetBackgroundPixmap().

GrNewPixmapFromData()

Name
GrNewPixmapFromData() — Createa new pixmapandinitialize it

Synopsis

GR_WINDOW_ID GrNewPixmapFromData ( GR_SIZE width , GR_SIZE
height , GR_COLOR foreground , GR_COLOR background , void *
bits , int flags );

Description
This functioncreatesanew serversidepixmapof thespecifiedwidth andheight.The
pixmapis initialized with amonochromebitmapcorrespondingto thespecifiedbit
array. If specifiedbyteand/orbit reversalwill beperformedoneachshortwordwithin
thebit array.

Note: A pixmap is basically an offscreen window. You can draw to a pixmap just
as you would an on screen window. The return value of this function is a bit
misleading, in that it should probably be a GR_DRAW_ID rather than a window
ID. From a drawing point of view nano-X does not make much of a difference
between window IDs and drawable IDs.
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Note: When finished with the pixmap, the application must free the resources
allocated to the pixmap by calling the function GrDestroyWindow() with the
pixmap ID as the ID of the window to destroy.

Parameter s

Type Name Description

GR_SIZE width Thewidth in pixelsof thepixmap.

GR_SIZE height Theheightin pixelsof thepixmap.

GR_COLOR foreground Thecolor to useasthepixmapforeground.

GR_COLOR background Thecolor to useasthepixmap
background.

void* bits Pinterto thebit array. All setbits in this
arrayaredrawn in thespecfiedforeground
color. All clearbits in this arrayaredrawn
in thespecifiedbackgroundcolor.

int flags Thisfieldsholdflagsfrom thetablebelow.

Mode Description

GR_BMDATA_BYTEREVERSE Swapeveryotherbyteof thebit array(shortword byte
swap).

GR_BMDATA_BYTESWAP Reversethebit orderof everybytewithin thebit array.

Returns
TheID of thenewly createdpixmap.
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See Also
GrNewPixmap(), GrDestroyWindow(), GrCopyArea(),
GrSetBackgroundPixmap().

GrNewPolygonRegion()

Name
GrNewPolygonRegion() — Createapolygonregion

Synopsis

GR_REGION_ID GrNewPolygonRegion ( int mode , GR_COUNT count
, GR_POINT * points );

Description
This functioncreatesanew regionandreturnsits ID. Thenew region is createdby
connectingthepointsin thespecifiedGR_POINTarray.

Parameter s

Type Name Description
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Type Name Description

int mode Themethodfor handlingoverlapping
sectionsof thepolygon.Seethemode
descriptiontablebelow.

GR_COUNT count Thenumberof pointsin theGR_POINT
arrayusedto definethepolygon.

GR_POINT* points A pointerto anarrayof GR_POINT
structuresthatdefinetheverticesof the
polygon.

Mode Description

MWPOLY_EVENODD Areasof thepolygonthatoverlapanoddnumberof times
arenotapartof theresultingregion.

MWPOLY_WINDING Areasof thepolygonthatoverlaparealwaysconsidereda
partof theregion.

Returns
TheID of thenewly createdregion.

See Also
GR_POINT, GrNewRegion(), GrDestroyRegion(), GrPoly().
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GrNewRegion()

Name
GrNewRegion() — Createanew region

Synopsis

GR_REGION_ID GrNewRegion (void);

Description
This functioncreatesanew regionandreturnstheID of thenewly createdregion.The
new region is createdempty, i.e. theregionhasnowidth or height.

Returns
TheID of thenewly createdregion.

See Also
GrNewPolygonRegion(), GrDestroyRegion(), RegionFunctions.
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GrNewWindow()

Name
GrNewWindow() — Createanew window

Synopsis

GR_WINDOW_ID GrNewWindow ( GR_WINDOW_ID parent , GR_COORD x
, GR_COORD y , GR_COORD width , GR_COORD height ,
GR_COORD bordersize , GR_COLOR background , GR_COLOR
bordercolor );

Description
This functionwill createanew window with thespecifiedparentwindow andthe
specifiedwindow attributes.

Note: This function has been depreciated. You should use GrNewWindowEx()

instead since it works better in the presence of a window manager.

Parameter s

Type Name Description

GR_WINDOW_ID parent Theparentof window of thewindow that
will becreated.
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Type Name Description

GR_COORD x TheX positionof thenew window with
respectto its parentwindow.

GR_COORD y TheY positionof thenew window with
respectto its parentwindow.

GR_COORD width Thewidth (in pixels)of thenew window.

GR_COORD height Thehieght (in pixels)of thenew window.

GR_COORD bordersize Thewidth in pixelsof thewindow border.

GR_COLOR background Thecolor of thewindow background.

GR_COLOR bordercolor hecolorof thewindow border.

Returns
TheID of thenewly createdwindow or 0 in caseof failure.

See Also
GrDestroyWindow(), GrNewWindowEx(), GrNewInputWindow(),
GrMapWindow(), GrRaiseWindow(), GrMoveWindow(), GrResizeWindow(),
GrReparentWindow(), GrSetBorderColor(), GrClearWindow(),
GrGetWindowInfo(), Window Functions.

GrNewWindowEx()

Name
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GrNewWindowEx() — Createanew window

Synopsis

GR_WINDOW_ID GrNewWindowEx ( GR_WM_PROPS props , GR_CHAR *
title , GR_WINDOW_ID parent , GR_COORD x , GR_COORD y ,
GR_COORD width , GR_COORD height , GR_COLOR background );

Description
This functionwill createanew window with thespecifiedparentwindow andthe
specifiedwindow attributesandproperties.

Parameter s

Type Name Description

GR_WM_PROPS props Window managerpropertiesfor this
window.

GR_CHAR title Thetext thatwill appearin thetitle barof
this window if thewindow is a top level
window.

GR_WINDOW_ID parent Theparentof window of thewindow that
will becreated.

GR_COORD x TheX positionof thenew window with
respectto its parentwindow.

GR_COORD y TheY positionof thenew window with
respectto its parentwindow.
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Type Name Description

GR_COORD width Thewidth (in pixels)of thenew window.

GR_COORD height Thehieght (in pixels)of thenew window.

GR_COLOR background Thebackgroundcolorof this window.

Returns
TheID of thenewly createdwindow or 0 in caseof failure.

Example

Example 2-1.UsingGrNewWindowEx()

#include <stdio.h>
#define MWINCLUDECOLORS
#include "microwin/nano-X.h"

GR_WINDOW_ID wid;
GR_GC_ID gc;

void event_handler (GR_EVENT *event);

int main (void)
{

if (GrOpen() < 0)
{

fprintf (stderr, "GrOpen failed");
exit (1);

}

gc = GrNewGC();
GrSetGCUseBackground (gc, GR_FALSE);
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GrSetGCForeground (gc, RED);

wid = GrNewWindowEx (GR_WM_PROPS_APPFRAME |
GR_WM_PROPS_CAPTION |
GR_WM_PROPS_CLOSEBOX,
"Hello Window",
GR_ROOT_WINDOW_ID,
50, 50, 200, 100, WHITE);

GrSelectEvents (wid, GR_EVENT_MASK_EXPOSURE |
GR_EVENT_MASK_CLOSE_REQ);

GrMapWindow (wid);
GrMainLoop (event_handler);

}

void event_handler (GR_EVENT *event)
{

switch (event->type)
{
case GR_EVENT_TYPE_EXPOSURE:

GrText (wid, gc, 50, 50,
"Hello World", -1, GR_TFASCII);

break;

case GR_EVENT_TYPE_CLOSE_REQ:
GrClose();
exit (0);

}
}

See Also
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GR_WM_PROPS, GrDestroyWindow(), GrNewWindow(),
GrNewInputWindow(), GrSetWMProperties(), GrGetWMProperties(),
Window Functions.

GrOffsetRegion()

Name
GrOffsetRegion() — Offseta region

Synopsis

void GrOffsetRegion ( GR_REGION_ID region , GR_SIZE dx ,
GR_SIZE dy );

Description
This functionoffsetsthespecifiedregionby dx alongtheX axisandby dy alongthe
Y axis.

Parameter s

Type Name Description

GR_REGION_ID region TheID of theregion to offset.
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Type Name Description

GR_SIZE dx TheX distance,in pixels,to offsetthe
region.

GR_SIZE dy TheY distance,in pixels,to offsetthe
region.

See Also
GrNewRegion(), GrDestroyRegion(),

GrOpen()

Name
GrOpen() — Openaconnectionto thenano-Xserver

Synopsis

int GrOpen (void);

Description
This functionopensaconnectionto thegraphicsserver. Thismustbethefirst nano-X
functioncalledby yourapplication.
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Returns
Thefile descriptorfd of theconnectionto theserver, or -1 in caseof anerror.

Example

Example 2-1.UsingGrOpen()

#include <stdio.h>
#define MWINCLUDECOLORS
#include "microwin/nano-X.h"

GR_WINDOW_ID wid;
GR_GC_ID gc;

void event_handler (GR_EVENT *event);

int main (void)
{

if (GrOpen() < 0)
{

fprintf (stderr, "GrOpen failed");
exit (1);

}

gc = GrNewGC();
GrSetGCUseBackground (gc, GR_FALSE);
GrSetGCForeground (gc, RED);

wid = GrNewWindowEx (GR_WM_PROPS_APPFRAME |
GR_WM_PROPS_CAPTION |
GR_WM_PROPS_CLOSEBOX,
"Hello Window",
GR_ROOT_WINDOW_ID,
50, 50, 200, 100, WHITE);
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GrSelectEvents (wid, GR_EVENT_MASK_EXPOSURE |
GR_EVENT_MASK_CLOSE_REQ);

GrMapWindow (wid);
GrMainLoop (event_handler);

}

void event_handler (GR_EVENT *event)
{

switch (event->type)
{
case GR_EVENT_TYPE_EXPOSURE:

GrText (wid, gc, 50, 50,
"Hello World", -1, GR_TFASCII);

break;

case GR_EVENT_TYPE_CLOSE_REQ:
GrClose();
exit (0);

}
}

See Also
GrClose()

GrPeekEvent()

Name
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GrPeekEvent() — Peekaneventfrom thequeue

Synopsis

int GrPeekEvent ( GR_EVENT * ep );

Description
This functionretrievesthenext nano-Xeventfrom theeventqueuewithoutactually
removing theeventfrom thequeue.Theretrievedeventis returnedin thecaller
suppliedGR_EVENTstructure.If theeventqueueis empty, thefunctionwill return
with aneventtypeof GR_EVENT_TYPE_NONE.

Parameter s

Type Name Description

GR_EVENT* ep Pointerto thecallersuppliedstructureto
receive thenext eventfrom theevent
queue.

Returns
1 if aneventis returnedfrom thequeue,0 if thequeuewasempty.

See Also
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GrSelectEvents(), GrGetNextEvent(), GrGetNextEventTimeout(),
GrCheckNextEvent(), GrMainLoop().

GrPoint()

Name
GrPoint() — Draw apoint

Synopsis

void GrPoint ( GR_DRAW_ID id , GR_GC_ID gc , GR_COORD x ,
GR_COORD y );

Description
This functiondraws asinglepointon thespecifieddrawableat thecoordinates(x,y)
usingthespecifiedgraphicscontext.

Parameter s

Type Name Description

GR_DRAW_ID id TheID of thedrawableto draw thepoint
on.
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Type Name Description

GR_GC_ID gc TheID of thegraphicscontext to usewhen
drawing thepoint.

GR_COORD x TheX coordinateof thepoint relative to
thedrawable.

GR_COORD y TheY coordinateof thepoint relative to
thedrawable.

See Also
GrPoints(), GrLine(), GrRect(), GrPoly(), GrEllipse().

GrPointInRegion()

Name
GrPointInRegion() — Testfor point in region

Synopsis

GR_BOOL GrPointInRegion ( GR_REGION_ID region , GR_COORD x ,
GR_COORD y );
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Description
This functionteststo seeif thespecifiedpoint (x, y) is within thespecifiedregion.

Parameter s

Type Name Description

GR_REGION_ID region TheID of theregion to testfor inclusionof
thepoint.

GR_COORD x TheX coordinateof thepoint to test.

GR_COORD y TheY coordinateof thepoint to test.

Returns
GR_TRUE if thepoint is within theregion,GR_FALSE if thepoint is outsidetheregion.

See Also
GrRectInRegion(), GrEmptyRegion(), GrEqualRegion(),

GrPoints()

Name
GrPoints() — Draw a setof points
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Synopsis

void GrPoints ( GR_DRAW_ID id , GR_GC_ID gc , GR_COUNT
count , GR_POINT * pointtable );

Description
This functiondraws asetof pointsdefinedby thespecifiedpoint tableontothe
specifieddrawable.

Parameter s

Type Name Description

GR_DRAW_ID id TheID of thedrawableto draw thepoints
onto.

GR_GC_ID gc TheID of thegraphicscontext to usewhen
drawing thepoints.

GR_COUNT count Thenumberof pointsin thepoint table.

GR_POINT* pointtable A pointerto anarrayof GR_POINT
structureswhich list thepointsto draw.

See Also
GrPoint(), GrLine(), GrRect(), GrPoly().
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GrPoly()

Name
GrPoly() — Draw apolygon

Synopsis

void GrPoly ( GR_DRAW_ID id , GR_GC_ID gc , GR_COUNT count
, GR_POINT * pointtable );

Description
This functiondraws a framepolygonon thespecifieddrawableusingthegraphics
context gc. Thepolygonis specifiedby anarrayof GR_POINTstructuresin which
eachpoint representsavertex of thepolygon.

Note: The polygon is NOT automatically closed. If you wish to draw a closed
polygon the first and last point in the point table must specify the same
coordinates.

Parameter s

Type Name Description

GR_DRAW_ID id TheID of thedrawableto draw the
polygononto.
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Type Name Description

GR_GC_ID gc TheID of thegraphicscontext to usewhen
drawing thepolygon.

GR_COUNT count Thenumberof pointsin thepoint table.

GR_POINT* pointtable A pointerto anarrayof GR_POINT
structureswhichdefinetheverticesof the
polygon.

See Also
GrFillPoly(), GrDrawLines(), GrRect(), GrEllipse(), GrArc(),
GrArcAngle().

GrPrepareSelect()

Name
GrPrepareSelect() — Prepareanfdsetfor aselect

Synopsis

void GrPrepareSelect ( int * maxfd , void * rfdset );
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Description
This functionpreparesafile descriptorsetfor usein asubsequentselect() call. The
file descriptorsetis initializedwith thenano-Xclient/serversocket descriptorandall
registeredexternalfile descriptors.Theparametermaxfd is setto thehighestof thefile
descriptorsin theset.

Parameter s

Type Name Description

int* maxfd Pointerto anintegerto receive thehighest
file descriptorin thefile descriptorset.

void* rfdset A pointerto acallersuppliedfile
descriptorsetstructureto fill in.

See Also
GrServiceSelect(), GrRegisterInput(), GrMainLoop().

GrRaiseWindow()

Name
GrRaiseWindow() — Raiseawindow
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Synopsis

void GrRaiseWindow ( GR_WINDOW_ID wid );

Description
This functionplacesthespecifiedwindow at thetopof its parent’sdrawing stack,
aboveall of thewindow’ssiblings.

Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to raise.

See Also
GrLowerWindow(), GrNewWindow(), GrMapWindow(), GrGetWindowInfo().

GrReadArea()

Name
GrReadArea() — Readpixel datafrom adrawable
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Synopsis

void GrReadArea ( GR_DRAW_ID id , GR_COORD x , GR_COORD y
, GR_SIZE width , GR_SIZE height , GR_PIXELVAL * pixels );

Description
This functionreadsa rectangleof pixel datafrom thespecifieddrawableinto thecaller
suppliedpixel buffer. Thepixel datais readfrom a rectangularregionat position(x, y)
of size(width, height).

Note: If the drawable is a window, then the pixel data returned will be pixel values
from the appropiate position on the screen. If another window covers the
specified window, then the visible window’s image will be returned. If the window
wid is unmapped or partially outside a window boundary, black pixels will be
returned in the nonvisible section of the area.

Parameter s

Type Name Description

GR_DRAW_ID id TheID of thedrawableto redpixel data
from.

GR_COORD x TheX coordinateof thereadrectangle,
relative to thedrawable.

GR_COORD y TheY coordinateof thereadrectangle,
relative to thedrawable.

GR_SIZE width Thewidth of thereadrectangle,relative to
thedrawable.
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Type Name Description

GR_SIZE height Theheightof thereadrectangle,relative to
thedrawable.

GR_PIXELVAL* pixels Pointerto acallersuppliedareaof memory
to readthepixel datainto.

See Also
GrArea(), GrCopyArea().

GrRect()

Name
GrRect() — Draw arectangle

Synopsis

void GrRect ( GR_DRAW_ID id , GR_GC_ID gc , GR_COORD x ,
GR_COORD y , GR_SIZE width , GR_SIZE height );

Description
This functiondraws a framerectangleof width (width) andheight(height) at
position(x,y) on thespecifieddrawableusingthegraphicscontext gc.
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Parameter s

Type Name Description

GR_DRAW_ID id TheID of thedrawableto draw the
rectangleon.

GR_GC_ID gc TheID of thegraphicscontext to usewhen
drawing therectangle.

GR_COORD x TheX coordinateof therectanglerelative
to thedrawable.

GR_COORD y TheY coordinateof therectanglerelative
to thedrawable.

GR_SIZE width Thewidth of therectanglein pixels.

GR_SIZE height Theheightof therectanglein pixels.

See Also
GrLine(), GrFillRect(), GrPoly(), GrEllipse().

GrRectInRegion()

Name
GrRectInRegion() — Testfor rectanglein region
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Synopsis

int GrRectInRegion ( GR_REGION_ID region , GR_COORD x ,
GR_COORD y , GR_COORD width , GR_COORD height );

Description
This functionteststo seeif thespecifiedrectangle(x, y, width, height) is
containedwithin (or partially containedwithin) thespecifiedregion.

Parameter s

Type Name Description

GR_REGION_ID region TheID of theregion to test.

GR_COORD x TheX coordinateof therectangle.

GR_COORD y TheY coordinateof therectangle.

GR_COORD w Thewidth of therectanglein pixels.

GR_COORD h Theheightof therectanglein pixels.

Returns
This functionreturnsonof thefollowing values:

Value Description

GR_RECT_OUT If therectangleis completelyoutsidetheregion.

GR_RECT_ALLIN If therectangleis completelyinsidetheregion.
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Value Description

GR_RECT_PARTIN If therectangleis partiallywithin theregion.

See Also
GrPointInRegion(), GrEmptyRegion(), GrEqualRegion(),

GrRegisterInput()

Name
GrRegisterInput() — Registerafile descriptorto generateevents

Synopsis

void GrRegisterInput ( int fd );

Description
This functionallowsyou to registeradditionalfile descriptorsto monitorin themain
selectloopof thenano-Xapplication.A GR_EVENT_FDINPUTeventwill besent
throughthenano-Xeventqueuewhenthespecifiedfile descriptorhasdataavailableto
beread.
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Parameter s

Type Name Description

int fd Thefile descriptorto monitor.

See Also
GrPrepareSelect(), GrServiceSelect(), GR_EVENT_FDINPUT,

GrReparentWindow()

Name
GrReparentWindow() — Changeawindow’sparent

Synopsis

void GrReparentWindow ( GR_WINDOW_ID wid , GR_WINDOW_ID pwid
, GR_COORD x , GR_COORD y );

Description
This functionchangestheparentwindow of thewindow wid to thespecifiednew
parentwindow. It placesthewindow at thecoordinates(x,y) relative to thenew parent
window.
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Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to reparent.

GR_WINDOW_ID pwid TheID of thenew parentwindow.

GR_COORD x Thenew X positionof thewindow with
respectto its new parentwindow.

GR_COORD y Thenew Y positionof thewindow with
respectto its new parentwindow.

See Also
GrNewWindow(), GrMoveWindow(), GrGetWindowInfo().

GrReqShmCmds()

Name
GrReqShmCmds() — Setupasharedmemoryinterface

Synopsis

void GrReqShmCmds ( long shmsize );
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Description
This functionrequestsasharedmemoryareafor theuseof transferringcommand
argumentsbetweenanano-Xclientandnano-Xserver. Generallynano-Xusessocket
callsto transfercommandarguments,but usingsharedmemorycanincreasesystem
performance.Theuseof sharedmemoryor socketsis transparentto theapplication
programmerasidefrom this functioncall.

Note: It is safe to call this function if shared emory support is not compiled into
your nano-X library, because nano-X will transparently default to use the socket
interface. Nano-X will also transparently roll over to using the socket interface if
the shared memory allocation fails.

Parameter s

Type Name Description

long shmsize Thesizein bytesof thesharedmemory
buffer.

GrResizeWindow()

Name
GrResizeWindow() — Resizeawindow
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Synopsis

void GrResizeWindow ( GR_WINDOW_ID wid , GR_SIZE width ,
GR_SIZE height );

Description
This functionresizesthespecifiedwindow to thespecifiedwidth andheight.

Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to resize.

GR_SIZE width Thenew width (in pixels)of thewindow.

GR_SIZE height Thenew height(in pixels)of thewindow.

See Also
GrNewWindow(), GrMoveWindow(), GrGetWindowInfo().

GR_RGB()

Name
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GR_RGB() — Createacolor by RGB components

Synopsis

GR_COLOR GR_RGB ( unsigned char r , unsigned char g ,
unsigned char b );

Description
ThismacroconstructsaGR_COLORvariabletypefrom it’ scomponentcolors.Each
parameterdefinesthelevel of thecomponent(red,greenandblue)colors.

Parameter s

Type Name Description

unsignedchar r Thelevel of REDcomponentin the
resultingcolor.

unsignedchar g Thelevel of GREENcomponentin the
resultingcolor.

unsignedchar b Thelevel of BLUE componentin the
resultingcolor.

Returns
A GR_COLORvalue.
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See Also
GR_COLOR.

GrSelectEvents()

Name
GrSelectEvents() — Selecteventtypesto receive

Synopsis

void GrSelectEvents ( GR_WINDOW_ID wid , GR_EVENT_MASK
eventmask );

Description
This functionallowsyou to selecttheeventtypeswhichyou wantreturnedfrom the
specifiedwindow. Theevent_mask canbeabitwiseORof multipleevents.

Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to receiveeventson.
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Type Name Description

GR_EVENT_MASK
eventmask A bitmaskthatspecifiestheeventsthat

shouldbesentfrom thewindow.

Example

Example 2-1.UsingGrSelectEvents()

#include <stdio.h>
#define MWINCLUDECOLORS
#include "microwin/nano-X.h"

GR_WINDOW_ID wid;
GR_GC_ID gc;

void event_handler (GR_EVENT *event);

int main (void)
{

if (GrOpen() < 0)
{

fprintf (stderr, "GrOpen failed");
exit (1);

}

gc = GrNewGC();
GrSetGCUseBackground (gc, GR_FALSE);
GrSetGCForeground (gc, RED);

wid = GrNewWindowEx (GR_WM_PROPS_APPFRAME |
GR_WM_PROPS_CAPTION |
GR_WM_PROPS_CLOSEBOX,
"Hello Window",
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GR_ROOT_WINDOW_ID,
50, 50, 200, 100, WHITE);

GrSelectEvents (wid, GR_EVENT_MASK_EXPOSURE |
GR_EVENT_MASK_CLOSE_REQ);

GrMapWindow (wid);
GrMainLoop (event_handler);

}

void event_handler (GR_EVENT *event)
{

switch (event->type)
{
case GR_EVENT_TYPE_EXPOSURE:

GrText (wid, gc, 50, 50,
"Hello World", -1, GR_TFASCII);

break;

case GR_EVENT_TYPE_CLOSE_REQ:
GrClose();
exit (0);

}
}

See Also
GrGetNextEvent(), GrGetNextEventTimeout(), GrCheckNextEvent(),
GrPeekEvent(), GrMainLoop().
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GrServiceSelect()

Name
GrServiceSelect() — Dispatchnano-Xevents

Synopsis

void GrServiceSelect ( void * rfdset , GR_FNCALLBACKEVENT
fncb );

Description
This functionis usedby GrMainLoop() to dispatcheventsto its eventcallback
function.You canusethis functionif you intendto roll your own eventdispatcher
ratherthanto useGrMainLoop().

Parameter s

Type Name Description

void* rfdset A pointerto thefile descriptorsetthat
selectreceived.

GR_FNCALLBACKEVENT
fncb A pointerto theeventcallbackfunction.

Thiscallbackfunctionwill becalledeach
timeanevententersthenano-Xevent
queue.
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See Also
GR_FNCALLBACKEVENT, GrPrepareSelect(), GrMainLoop().

GrSetBackgroundPixmap()

Name
GrSetBackgroundPixmap() — Setthewindowsbackgroundimage

Synopsis

void GrSetBackgroundPixmap ( GR_WINDOW_ID wid , GR_WINDOW_ID
pixmap , int flags );

Description
This functionsetsthebackgroundof thewindow wid to displaytheimagefrom
pixmap. Theflags parameterspecifieshow to draw thepixmap(centered,top-left,
tiled, etc.).If thepixmap parameteris zero,thebackgroundpixmapwill bedisabled
for thewindow, andthewindow will revert to usingasolid colorfill.

Parameter s
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Type Name Description

GR_WINDOW_ID wid TheID of thewindow to setthe
backgroundpixmapfor.

GR_WINDOW_ID pixmap ID of thepixmapto useasabackground
image.

int flags Thepixmapdrawing flags.Theseflags
definehow thepixmapshouldbedrawn
within thewindow. Seethetablebelow.

Table 2-1.GrSetBackgroundPixmap Flags

Flag Description

GR_BACKGROUND_TILE Tile thepixmapimagesacrossthewindow.

GR_BACKGROUND_CENTER Centerthepixmapimagein thewindow.

GR_BACKGROUND_TOPLEFT Draw thepixmapimagein theupperleft cornerof the
window.

GR_BACKGROUND_STRETCH Stretchthepixmapimageto fit thewindow.

GR_BACKGROUND_TRANS Don’t fill in thegapsin thewindow.

See Also
GrNewWindow(), GrNewPixmap(), GrDrawImageToFit().
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GrSetBorderColor()

Name
GrSetBorderColor() — Setawindow’sbordercolor

Synopsis

void GrSetBorderColor ( GR_WINDOW_ID wid , GR_COLOR color );

Description
This functionsetsthebordercolor of thespecifiedwindow to color.

Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to settheborder
color for.

GR_COLOR color Thenew bordercolor for thewindow.

See Also
GrSetWindowBorderColor(), GrNewWindow(), GrGetWindowInfo().
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GrSetCursor()

Name
GrSetCursor() — Specifyamousecursorimage

Synopsis

void GrSetCursor ( GR_WINDOW_ID wid , GR_SIZE width ,
GR_SIZE height , GR_COORD hotx , GR_COORD hoty , GR_COLOR
foreground , GR_COLOR background , GR_BITMAP * fgbitmap ,
GR_BITMAP * bgbitmap );

Description
This functionallowsyou to specifytheimageto useasthemousepointerfor the
specifiedwindow andit’ schildren.

Note: Pixels that are not set in either the foreground or the background bitmaps
will be transparent.

Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to setthecursorfor.
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Type Name Description

GR_SIZE width Thewidth of thepointerbitmapin pixels.

GR_SIZE height Theheightof thepointerbitmapin pixels.

GR_COORD hotx TheX coordinatewithin thebitmapused
asthetargetfor thepointer.

GR_COORD hoty TheY coordinatewithin thebitmapused
asthetargetfor thepointer.

GR_COLOR foreground Thecolor to usefor theforegroundbitmap
image.

GR_COLOR background Thecolor to usefor thebackground
bitmapimage.

GR_BITMAP* fgbitmap Pointerto abitmapdataarrayto useasthe
foregroundbitmap.

GR_BITMAP* bgbitmap Pointerto abitmapdataarrayto useasthe
backgroundbitmap.

Example

Example 2-1.UsingGrSetCursor()

void set_x_cursor (GR_WINDOW_ID wid)
{

GR_BITMAP fg_bitmap[16];
GR_BITMAP bg_bitmap[16];

fg_bitmap[0] = 0x8001; /* X______________X */
fg_bitmap[1] = 0x4002; /* _X____________X_ */
fg_bitmap[2] = 0x2004; /* __X__________X__ */
fg_bitmap[3] = 0x1008; /* ___X________X___ */
fg_bitmap[4] = 0x0810; /* ____X______X____ */
fg_bitmap[5] = 0x0420; /* _____X____X_____ */
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fg_bitmap[6] = 0x0240; /* ______X__X______ */
fg_bitmap[7] = 0x0180; /* _______XX_______ */
fg_bitmap[8] = 0x0180; /* _______XX_______ */
fg_bitmap[9] = 0x0240; /* ______X__X______ */
fg_bitmap[10] = 0x0420; /* _____X____X_____ */
fg_bitmap[11] = 0x0810; /* ____X______X____ */
fg_bitmap[12] = 0x1008; /* ___X________X___ */
fg_bitmap[13] = 0x2004; /* __X__________X__ */
fg_bitmap[14] = 0x4002; /* _X____________X_ */
fg_bitmap[15] = 0x8001; /* X______________X */

bg_bitmap[0] = 0x4002; /* _X____________X_ */
bg_bitmap[1] = 0xA005; /* X_X__________X_X */
bg_bitmap[2] = 0x500A; /* _X_X________X_X_ */
bg_bitmap[3] = 0x2814; /* __X_X______X_X__ */
bg_bitmap[4] = 0x1428; /* ___X_X____X_X___ */
bg_bitmap[5] = 0x0A50; /* ____X_X__X_X____ */
bg_bitmap[6] = 0x05A0; /* _____X_XX_X_____ */
bg_bitmap[7] = 0x0240; /* ______X__X______ */
bg_bitmap[8] = 0x0240; /* ______X__X______ */
bg_bitmap[9] = 0x05A0; /* _____X_XX_X_____ */
bg_bitmap[10] = 0x0A50; /* ____X_X__X_X____ */
bg_bitmap[11] = 0x1428; /* ___X_X____X_X___ */
bg_bitmap[12] = 0x2814; /* __X_X______X_X__ */
bg_bitmap[13] = 0x500A; /* _X_X________X_X_ */
bg_bitmap[14] = 0xA005; /* X_X__________X_X */
bg_bitmap[15] = 0x4002; /* _X____________X_ */

GrSetCursor (wid, 16, 16, 8, 8,
BLACK, BLACK, fg_bitmap, bg_bitmap);

}

See Also
GrMoveCursor().
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GrSetErrorHandler()

Name
GrSetErrorHandler() — Setupanerrorhandler

Synopsis

GR_FNCALLBACKEVENT GrSetErrorHandler ( GR_FNCALLBACKEVENT fncb
);

Description
This functionallowsyou to specifyanerrorhandingfunction,for all errorsthatthe
serversendsto theclient. If anerroroccursthespecifiederrorhandleris calledwith an
errorevent.If aNULL functionpointeris specified,thenerrorswill besentthroughthe
nano-Xeventqueueratherthanthroughanerrorhandlercallbackfunction.

Parameter s

Type Name Description

GR_FNCALLBACKEVENT
fncb A pointerto theerrorhandlerfunctionor

NULL to send errors through the

event queue.
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Returns
A pointerto thepreviouserrorhandlerfunction.

See Also
GrDefaultErrorHandler(), GR_ERROR, GR_EVENT_ERROR.

GrSetFocus()

Name
GrSetFocus() — Setthewindow focus

Synopsis

void GrSetFocus ( GR_WINDOW_ID wid );

Description
This functionsetsthekeyboardfocusto thespecifiedwindow.

Parameter s
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Type Name Description

GR_WINDOW_ID wid TheID of thewindow to setkeyboard
focusto.

See Also
GrGetFocus(), GrNewWindow().

GrSetFontAttr()

Name
GrSetFontAttr() — Changefont attributes

Synopsis

void GrSetFontAttr ( GR_FONT_ID fontid , int setflags , int
clrflags );

Description
This functionchangestheattributesof thespecifiedfont.
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Parameter s

Type Name Description

GR_FONT_ID fontid TheID of thefont in which theattributes
will bemodified.

int setflags A bitwiseORof all thefont attributeflags
to set.

int clrflags A bitwiseORof all thefont attributeflags
to clear.

Table 2-1.Font Attrib ute Flags

GR_TFKERNING GR_TFANTIALIAS GR_TFUNDERLINE

See Also
GrCreateFont(), GrSetFontSize(), GrSetFontRotation(),
GrGetFontInfo().

GrSetFontRotation()

Name
GrSetFontRotation() — Settheangleof a font
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Synopsis

void GrSetFontRotation ( GR_FONT_ID fontid , int
tenthsdegrees );

Description
This functionchangestherotationof thespecifiedfont.

Parameter s

Type Name Description

GR_FONT_ID fontid TheID of thefont to changetherotation
of.

int tenthsdegrees Thenew angleof rotationfor thefont.

See Also
GrCreateFont(), GrSetFontSize(), GrSetFontAttr(), GrGetFontInfo().

GrSetFontSize()

Name
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GrSetFontSize() — Setthesizeof a font

Synopsis

void GrSetFontSize ( GR_FONT_ID fontid , GR_COORD size );

Description
This functionchangesthesizeof thespecifiedfont.

Parameter s

Type Name Description

GR_FONT_ID fontid TheID of thefont to changethesizeof.

GR_COORD size Thenew sizefor thefont.

See Also
GrCreateFont(), GrSetFontRotation(), GrSetFontAttr(),
GrGetFontInfo().
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GrSetGCBackground()

Name
GrSetGCBackground() — Changethebackgroundcolor of agraphicscontext

Synopsis

void GrSetGCBackground ( GR_GC_ID gc , GR_COLOR background
);

Description
This functionchangesthebackgroundcolor of thespecifiedgraphicscontext to the
specifiedcolor.

Parameter s

Type Name Description

GR_GC_ID gc TheID of thegraphicscontext to modify.

GR_COLOR background Thenew backgroundcolor for thegraphics
context.

See Also
GrNewGC(), GrGetGCInfo(), GrSetGCForeground(),
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GrSetGCUseBackground().

GrSetGCFont()

Name
GrSetGCFont() — Selecta font to draw with

Synopsis

void GrSetGCFont ( GR_GC_ID gc , GR_FONT_ID font );

Description
This functionsetsthefont for thespecifiedgraphicscontext.

Parameter s

Type Name Description

GR_GC_ID gc TheID of thegraphicscontext to modify.

GR_FONT_ID font TheID of thenew font to usewhen
drawing text with theGC.
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See Also
GrNewGC(), GrGetGCInfo().

GrSetGCForeground()

Name
GrSetGCForeground() — Changetheforegroundcolorof a graphicscontext

Synopsis

void GrSetGCForeground ( GR_GC_ID gc , GR_COLOR foreground
);

Description
This functionchangestheforegroundcolorof thespecifiedgraphicscontext to the
specifiedcolor.

Parameter s

Type Name Description

GR_GC_ID gc TheID of thegraphicscontext to modify.
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Type Name Description

GR_COLOR foreground Thenew foregroundcolor for thegraphics
context.

See Also
GrNewGC(), GrGetGCInfo(), GrSetGCBackground(), GrSetGCMode().

GrSetGCMode()

Name
GrSetGCMode() — Setthedrawing modeof agraphicscontext

Synopsis

void GrSetGCMode ( GR_GC_ID gc , int mode );

Description
This functionsetsthedrawing modefor thespecifiedgraphicscontext. Themode
defineshow nano-Xwill draw pixelsovereachother. Generallydrawi9ng is donewith
theGR_MODE_SET. In this caseif you draw ablackobjectyougetablackobject.In the
otherdrawing modesyouwouldgeta loical combinationof theblackobjectand
whateverelseis alreadyon thescreen.
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Parameter s

Type Name Description

GR_GC_ID gc TheID of thegraphicscontext to modify.

int mode Thenew drawing mode.

Thefollowing tableshowsthedrawing modesthatareavailablefor usewith graphics
contexts in nano-X.

Table 2-1.Drawing Modes

Value Description

GR_MODE_SET Whendrawing thegraphicoutputwill
representtheselectedforgroundcolor.

GR_MODE_XOR Whendrawing thegraphicoutputwill be
th XOR of theGC’s foregroundcolor and
thecurrentcolor on thedrawable.

GR_MODE_OR Whendrawing thegraphicoutputwill be
th ORof theGC’s foregroundcolor andthe
currentcolor on thedrawable.

GR_MODE_AND Whendrawing thegraphicoutputwill be
th AND of theGC’s foregroundcolorand
thecurrentcolor on thedrawable.

GR_MODE_DRAWMASK Setbits in this maskcorrespondto GC
modebits thatdefinedrawing style.Clear
bits of this maskcorrespondto GCmode
bits thathaveanextendedmeaningbeyond
thedrawing style.In this tableall of the
precedingmodebits definedrawing style,
all of thefollowing bits haveanextended
meaning.
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Value Description

GR_MODE_EXCLUDECHILDREN If thisflag is set,thenwhile clipping child
windowsareexcludedfrom theclip region.
Normally theareacoveredby child
windows is clippedwhendrawing on the
parentwindow. Thisflagdisablesthe
normalclippingaction.

See Also
GrNewGC(), GrGetGCInfo().

GrSetGCRegion()

Name
GrSetGCRegion() — Settheclipping region for agraphicscontext

Synopsis

void GrSetGCRegion ( GR_GC_ID gc , GR_REGION_ID region );

Description
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This functionsetstheclipping region for thespecifiedgraphicscontext to thespecified
region.Subsequentdrawing functionswill notdraw beyondthelimits of theclipping
region.

Parameter s

Type Name Description

GR_GC_ID gc TheID of thegraphicscontext to setthe
clipping regionof.

GR_REGION_ID region TheID of theregion to use,0 to setno
clipping region.

See Also
GrNewRegion(), GrNewGC(), GrGetGCInfo().

GrSetGCUseBackground()

Name
GrSetGCUseBackground() — Enables/disablesbackgroundusage

Synopsis

void GrSetGCUseBackground ( GR_GC_ID gc , GR_BOOL flag );
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Description
This functionsetstheusebackgroundflag in thespecifiedgraphicscontext. Whenthe
usebackgroundflag is GR_TRUE thebackgroundcolor is usedwhendrawing text or
bitmaps.Whentheflag is GR_FALSE thebackgroundcolor is notusedwhendrawing
text andbitmaps.

Parameter s

Type Name Description

GR_GC_ID gc TheID of thegraphicscontext to modify.

GR_BOOL flag Thenew valuefor theGC’suse
backgroundflag.

See Also
GrNewGC(), GrGetGCInfo(), GrSetGCBackground().

GrSetScreenSaverTimeout()

Name
GrSetScreenSaverTimeout() — Setscreensaver timeout
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Synopsis

void GrSetScreenSaverTimeout ( GR_TIMEOUT timeout );

Description
This functionsetsthetimeoutperiodof thesystem’sscreensaverevent.

Note: A bug in version 0.89-pre7 of Microwindows causes the timeout to be
multiplied internally by 1000. Therefore when building with 0.89-pre7 you must set
the timeout in seconds rather than milli-seconds.

Parameter s

Type Name Description

GR_TIMEOUT timeout Thescreensaver timeoutperiodin
milliseconds.If no pointeror keyboard
inputoccursfor thedurationof this timeout
period,a GR_EVENT_SCREENSAVER event
is sentto eachwindow thathasselectedthe
event.

Example
Thefollowing examplewill turnanLCD backlightoff whena60 secondscreensaver
timerexpires,andrestorethebacklightwhenuserinput is resumed.
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Example 2-1.UsingGrSetScreenSaverTimeout()

void setup_screensaver (void)
{

/* Set a one minute timeout for the LCD backlight */
/* nano-X BUG: use seconds rather than mS for 0.89-pre7 */
GrSetScreenSaverTimeout (60 * 1000);

}

void process_screensaver_event (GR_EVENT_SCREENSAVER *event)
{

if (event->activate)
{

/* Turn the LCD backlight off */
your_platforms_backlight_off();

}
else
{

/* Turn the LCD backlight on */
your_platforms_backlight_on();

}
}

See Also
GR_EVENT_SCREENSAVER.

GrSetSystemPalette()

Name

162



Chapter2. Nano-XFunctionReference

GrSetSystemPalette() — Setthecolorsof thesystempalette

Synopsis

void GrSetSystemPalette ( GR_COUNT first , GR_PALETTE * pal
);

Description
This functioncopiesthecolorsin thespecifiedpaletteinto thesystempalette.All
colorsin pal arecopiedto thesystempalette.Thefirst paletteentryin pal is copied
into thesystempaletteat theindex specifiedby first. Thereforeall existingentries
in thesystempalettebeforefirst will remainunchanged.

For exampleif thesystempaletehas50colorsdefined,andyou use
GrSetSystemPalette() to adda50 color palette.If you specifyfirst as50, then
theresultingsystempalettewill have100colors.If youspecifyfirst as20, thenyou
will havea70color palette,andthelast30 colorsof theoriginalsystempalettewill be
overwrittenwith new colors.

Parameter s

Type Name Description

GR_COUNT first Thefirst paletteentryin thesystempalette
to receivenew colorsfrom thenew palette.

GR_PALETTE pal Thenew colorpalette.
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See Also
GrGetSystemPalette(), GrFindColor(), GrGetSysColor().

GrSetWMProperties()

Name
GrSetWMProperties() — Setawindow’sproperties

Synopsis

void GrSetWMProperties ( GR_WINDOW_ID wid , GR_WM_PROPERTIES
* props );

Description
This functionsetsthespecifiedwindow’swindow managerpropertiesto theproperties
specifiedin props.

Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to settheproperties
of.
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Type Name Description

GR_WM_PROPERTIES*
props A pointerto thecallersuppliedstructure

whichcontainsthenew window manager
properties.

See Also
GrGetWMProperties(), GrNewWindowEx(),
GrSetWindowBackgroundColor(), GrSetWindowBorderSize(),
GrSetWindowBorderColor(), GrSetWindowTitle().

GrSetWindowBackgroundColor()

Name
GrSetWindowBackgroundColor() — Setawindow’sbackgroundcolor

Synopsis

void GrSetWindowBackgroundColor ( GR_WINDOW_ID wid , GR_COLOR
color );

Description
Thismacrosetsthespecifiedwindow’sbackgroundcolor to color.
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Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to setthe
backgroundcolor of.

GR_COLOR color Thecolor to setthewindow background
to.

See Also
GrSetWMProperties(), GrGetWMProperties(), GR_RGB().

GrSetWindowBorderColor()

Name
GrSetWindowBorderColor() — Setawindow’sbordercolor

Synopsis

void GrSetWindowBorderColor ( GR_WINDOW_ID wid , GR_COLOR
color );
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Description
Thismacrosetsthespecifiedwindow’sbordercolor to color.

Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to settheborder
colorof.

GR_COLOR color Thecolor to setthewindow borderto.

See Also
GrSetBorderColor(), GrSetWMProperties(), GrGetWMProperties(),
GR_RGB().

GrSetWindowBorderSize()

Name
GrSetWindowBorderSize() — Setawindow’sborderwidth

Synopsis

void GrSetWindowBorderSize ( GR_WINDOW_ID wid , GR_SIZE
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width );

Description
Thismacrosetsthespecifiedwindow’sborderwidth to width.

Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to settheborder
width of.

GR_SIZE width Thewidth, in pixels,to setthewindow
borderto.

See Also
GrSetWMProperties(), GrGetWMProperties().

GrSetWindowTitle()

Name
GrSetWindowTitle() — Setawindow’s title
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Synopsis

void GrSetWindowTitle ( GR_WINDOW_ID wid , GR_CHAR * name );

Description
Thismacrosetsthespecifiedwindow’s title to name.

Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to settheborder
width of.

GR_CHAR* name Thetext stringto setthewindow title to.

See Also
GrSetWMProperties(), GrGetWMProperties().

GrSubtractRegion()

Name
GrSubtractRegion() — Forma region from thedifferenceof two regions
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Synopsis

void GrSubtractRegion ( GR_REGION_ID dst_rgn , GR_REGION_ID
src_rgn1 , GR_REGION_ID src_rgn2 );

Description
This functioncreatesa region from thetwo specifiedsourceregionsandplacesthe
resultingregion in thedestinationregion.Theresultingregion is dst_rgn =
src_rgn1 - src_rgn2.

Parameter s

Type Name Description

GR_REGION_ID dst_rgn TheID of thedestinationregion.

GR_REGION_ID src_rgn1 TheID of thethefirst of two source
regions.

GR_REGION_ID src_rgn2 TheID of thesecondof two source
regions.

See Also
GrUnionRectWithRegion(), GrUnionRegion(), GrXorRegion(),
GrIntersectRegion(), GrDestroyRegion(),
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GrText()

Name
GrText() — Draw text

Synopsis

void GrText ( GR_DRAW_ID id , GR_GC_ID gc , GR_COORD x ,
GR_COORD y , void * str , GR_COUNT count , int flags );

Description
This functiondraws thetext str at position(x, y) on thespecifieddrawable.Thetext
will bedrawn in theforegroundcolorof thegraphicscontext gc. If the
usebackground flag of theGC is set,thenthetext backgroundwill bedrawn in the
GC’s backgroundcolor. If theusebackground flag is clear, thenthetext
backgroundwill not bedrawn.

Parameter s

Type Name Description

GR_DRAW_ID id TheID of thedrawableto draw thetext
onto.

GR_GC_ID gc TheID of thegraphicscontext to usewhen
drawing thetext.
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Type Name Description

GR_COORD x TheX coordinateto draw thetext at,
relative to thedrawable.

GR_COORD y TheY coordinateto draw thetext at,
relative to thedrawable.

void* str Theinput string.If thestringis NOT zero
terminated,thenthelengthof thestring
mustbespecifiedin thecount
parameter.

GR_COUNT count Thelengthof thestring.Thisparameter
canbesetto -1 if the string is

zero terminated and flags

contains GR_TFASCII.

int fags Text renderingflags,canbea combination
of flagslistedbelow.

Theflagsparameteris acombinationof flagsfrom thefollowing threegroups.The
combinationcanincludeonestringencodingflag,onealignmentflagandmultiple
attributeflags.

Stringencodingflags:

GR_TFASCII GR_TFUTF8 GR_TFUC16 GR_TFUC32

Text alignmentflags:

GR_TFTOP GR_TFBASELINE GR_TFBOTTOM

Text attributeflags:

GR_TFKERNING GR_TFANTIALIAS GR_TFUNDERLINE
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Example

Example 2-1.UsingGrText()

#include <stdio.h>
#define MWINCLUDECOLORS
#include "microwin/nano-X.h"

GR_WINDOW_ID wid;
GR_GC_ID gc;

void event_handler (GR_EVENT *event);

int main (void)
{

if (GrOpen() < 0)
{

fprintf (stderr, "GrOpen failed");
exit (1);

}

gc = GrNewGC();
GrSetGCUseBackground (gc, GR_FALSE);
GrSetGCForeground (gc, RED);

wid = GrNewWindowEx (GR_WM_PROPS_APPFRAME |
GR_WM_PROPS_CAPTION |
GR_WM_PROPS_CLOSEBOX,
"Hello Window",
GR_ROOT_WINDOW_ID,
50, 50, 200, 100, WHITE);

GrSelectEvents (wid, GR_EVENT_MASK_EXPOSURE |
GR_EVENT_MASK_CLOSE_REQ);

GrMapWindow (wid);
GrMainLoop (event_handler);
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}

void event_handler (GR_EVENT *event)
{

switch (event->type)
{
case GR_EVENT_TYPE_EXPOSURE:

GrText (wid, gc, 50, 50,
"Hello World", -1, GR_TFASCII);

break;

case GR_EVENT_TYPE_CLOSE_REQ:
GrClose();
exit (0);

}
}

See Also
GrSetGCForeground(), GrSetGCBackground(), GrSetGCUseBackground(),
GrGetGCTextSize().

GrUnionRectWithRegion()

Name
GrUnionRectWithRegion() — Formunionof rectangleandregion
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Synopsis

void GrUnionRectWithRegion ( GR_REGION_ID region , GR_RECT *
rect );

Description
This functionformsaunionof thespecifiedregionandtheregiondefinedby the
specifiedrectangle.Theresultingareais placedbackinto theoriginal sourceregion.

Parameter s

Type Name Description

GR_REGION_ID region TheID of theregion to modify.

GR_RECT* rect A pointerto therectangleto mergeinto the
region.

See Also
GrUnionRegion(), GrGetRegionBox().

GrUnionRegion()

Name
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GrUnionRegion() — Formaregion from theunionof two otherregions

Synopsis

void GrUnionRegion ( GR_REGION_ID dst_rgn , GR_REGION_ID
src_rgn1 , GR_REGION_ID src_rgn2 );

Description
This functioncreatesaunionof thetwo specifiedsourceregionsandplacesthe
resultingregion in thedestinationregion.

Parameter s

Type Name Description

GR_REGION_ID dst_rgn TheID of thedestinationregion.

GR_REGION_ID src_rgn1 TheID of thethefirst of two source
regions.

GR_REGION_ID src_rgn2 TheID of thesecondof two source
regions.

See Also
GrUnionRectWithRegion(), GrSubtractRegion(), GrXorRegion(),
GrIntersectRegion(), GrDestroyRegion(),
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GrUnmapWindow()

Name
GrUnmapWindow() — Unmapawindow andit’ schildren

Synopsis

void GrUnmapWindow ( GR_WINDOW_ID wid );

Description
This functionrecursively unmaps(hides)thespecifiedwindow andall of its child
windows.

Parameter s

Type Name Description

GR_WINDOW_ID wid TheID of thewindow to unmap.

See Also
GrNewWindow(), GrMapWindow(), GrGetWindowInfo().
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GrXorRegion()

Name
GrXorRegion() — Forma region form theXOR two regions

Synopsis

void GrXorRegion ( GR_REGION_ID dst_rgn , GR_REGION_ID
src_rgn1 , GR_REGION_ID src_rgn2 );

Description
This functioncreatesa region from thetwo specifiedsourceregionsandplacesthe
resultingregion in thedestinationregion.Theresultingregion is dst_rgn =
src_rgn1 XOR src_rgn2.

Parameter s

Type Name Description

GR_REGION_ID dst_rgn TheID of thedestinationregion.

GR_REGION_ID src_rgn1 TheID of thethefirst of two source
regions.

GR_REGION_ID src_rgn2 TheID of thesecondof two source
regions.
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See Also
GrUnionRegion(), GrSubtractRegion(), GrIntersectRegion(),
GrDestroyRegion(),

179



Chapter 3. Nano-X Data Types

GR_BITMAP

Name
GR_BITMAP — Bitmapunit

Synopsis

typedef unsigned short GR_BITMAP;

Description
TheGR_BITMAP typeis usedto specifysmallmonochromebitmappedimages.These
bitmapimagesaregenerallyusedfor mousecursors.

Eachpixel is representedby abit in aGR_BITMAPvalue.Thebitmapscanbeup to
16x16pixelsin size.Thereforethis typewill defineacompleterow of thebitmap
within oneGR_BITMAPvalue.To definea16x16bitmap,youwouldusea16 element
arrayof GR_BITMAPvalues.

Example
Thefollowing examplebuildsanX shapedmousecursor.
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Example 3-1.Using GR_BITMAP

void set_x_cursor (GR_WINDOW_ID wid)
{

GR_BITMAP fg_bitmap[16];
GR_BITMAP bg_bitmap[16];

fg_bitmap[0] = 0x8001; /* X______________X */
fg_bitmap[1] = 0x4002; /* _X____________X_ */
fg_bitmap[2] = 0x2004; /* __X__________X__ */
fg_bitmap[3] = 0x1008; /* ___X________X___ */
fg_bitmap[4] = 0x0810; /* ____X______X____ */
fg_bitmap[5] = 0x0420; /* _____X____X_____ */
fg_bitmap[6] = 0x0240; /* ______X__X______ */
fg_bitmap[7] = 0x0180; /* _______XX_______ */
fg_bitmap[8] = 0x0180; /* _______XX_______ */
fg_bitmap[9] = 0x0240; /* ______X__X______ */
fg_bitmap[10] = 0x0420; /* _____X____X_____ */
fg_bitmap[11] = 0x0810; /* ____X______X____ */
fg_bitmap[12] = 0x1008; /* ___X________X___ */
fg_bitmap[13] = 0x2004; /* __X__________X__ */
fg_bitmap[14] = 0x4002; /* _X____________X_ */
fg_bitmap[15] = 0x8001; /* X______________X */

bg_bitmap[0] = 0x4002; /* _X____________X_ */
bg_bitmap[1] = 0xA005; /* X_X__________X_X */
bg_bitmap[2] = 0x500A; /* _X_X________X_X_ */
bg_bitmap[3] = 0x2814; /* __X_X______X_X__ */
bg_bitmap[4] = 0x1428; /* ___X_X____X_X___ */
bg_bitmap[5] = 0x0A50; /* ____X_X__X_X____ */
bg_bitmap[6] = 0x05A0; /* _____X_XX_X_____ */
bg_bitmap[7] = 0x0240; /* ______X__X______ */
bg_bitmap[8] = 0x0240; /* ______X__X______ */
bg_bitmap[9] = 0x05A0; /* _____X_XX_X_____ */
bg_bitmap[10] = 0x0A50; /* ____X_X__X_X____ */
bg_bitmap[11] = 0x1428; /* ___X_X____X_X___ */
bg_bitmap[12] = 0x2814; /* __X_X______X_X__ */
bg_bitmap[13] = 0x500A; /* _X_X________X_X_ */
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bg_bitmap[14] = 0xA005; /* X_X__________X_X */
bg_bitmap[15] = 0x4002; /* _X____________X_ */

GrSetCursor (wid, 16, 16, 8, 8,
BLACK, BLACK, fg_bitmap, bg_bitmap);

}

See Also
GrSetCursor(), GrBitmap().

GR_BOOL

Name
GR_BOOL — Booleantype

Synopsis

typedef unsigned short GR_BOOL;

Description
TheGR_BOOLtyperepresentsabooleanvaluewithin nano-X.It canbeoneof
GR_TRUE or GR_FALSE.
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GR_BUTTON

Name
GR_BUTTON — Mousebuttoncodes

Synopsis

typedef unsigned int GR_BUTTON;

Description
A GR_BUTTON typeis abitwiseORcombinationof oneor moreof thefollowing
flags.Thesetflagsindicatethemousebuttonsthatarepressed.

Table 3-1.MouseButon Enumerations

Value Description

GR_BUTTON_R Indicatestheright mousebutton.

GR_BUTTON_M Indicatesthemiddlemousebutton.

GR_BUTTON_L Indicatestheleft mousebutton.

GR_BUTTON_ANY Bitwise ORof all thevalid mousebutton
flags.
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GR_CHAR

Name
GR_CHAR — Text character

Synopsis

typedef unsigned char GR_CHAR;

Description
TheGR_CHARtypeis usedfor ASCII text, filenamesandkeystrokes.

GR_CHAR_WIDTH

Name
GR_CHAR_WIDTH — Characterwidth

Synopsis

typedef unsigned char GR_CHAR_WIDTH;
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Description
TheGR_CHAR_WIDTHtypedescribesthewidth of acharacterin pixels.

GR_COORD

Name
GR_COORD — Coordinatevalue

Synopsis

typedef int GR_COORD;

Description
TheGR_COORDtypeis typically usedto specifytheX or Y locationof agraphic
objectrelative to its parentwindow or relative to thescreen.

GR_COLOR

Name
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GR_COLOR — Color value

Synopsis

typedef unsigned long GR_COLOR;

Description
A GR_COLORtypeis adevice independentvalueusedto defineacolorwithin
nano-X.

Nano-Xusesanunsigned32 bit integerto representcolors.Thelowestorderthree
bytesdefinethecolor, while thehighestorderbyteis always0. This resultsin
approximately16million colorsthatcanbesopecified.Thecolorvalueis laid outas:

Table 3-1.32bit Color Value

31 . . . 24 23 . . . 16 15 . . . 8 7 . . . 0

0 Blue Green Red

ThemacroGR_RGB() canbeusedto specifyacolor.

Color Definitions
If youdefineMWINCLUDECOLORS beforeinclusionof thenano-Xheaderfile.

#define MWINCLUDECOLORS
#include "nano-X.h"

Your applicationwill haveaccessto thefollowing basiccolor definitions.
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Table 3-2.BasicColor Definitions

BLACK BLUE GREEN CYAN RED

MAGENTA BROWN LTGRAY LTBLUE LTGREEN

LTCYAN LTRED LTMAGENTA YELLOW WHITE

DKGRAY

Thefollowing definitionsarenotactuallycolorsof GR_COLORbut they canbeused
with the GrGetSysColor() to retrieveaGR_COLORtypevalue.

Table 3-3.SystemColor Definitions

Color Index Description

GR_COLOR_DESKTOP Desktopbackgroundcolor

GR_COLOR_ACTIVECAPTION
Activewindow captioncolor

GR_COLOR_ACTIVECAPTIONTEXT
Activewindow captiontext color

GR_COLOR_INACTIVECAPTION
Inactivewindow captioncolor

GR_COLOR_INACTIVECAPTIONTEXT
Inactivewindow captiontext color

GR_COLOR_WINDOWFRAME
3-D Window framecolor

GR_COLOR_BTNSHADOW
3-D buttonshadow color
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Color Index Description

GR_COLOR_3DLIGHT 3-D window light color

GR_COLOR_BTNHIGHLIGHT
3-D buttonhighlightcolor

GR_COLOR_APPWINDOW
Top level window backgroundcolor

GR_COLOR_APPTEXT Top level window text color

GR_COLOR_BTNFACE Buttonfacecolor

GR_COLOR_BTNTEXT Buttontext color

GR_COLOR_WINDOW Normalbackgrounscolor in awindow

GR_COLOR_WINDOWTEXT
Normaltext color in awindow.

GR_COLOR_HIGHLIGHTHighlight backgroundcolor

GR_COLOR_HIGHLIGHTTEXT
Highlightedtext color

GR_COLOR_GRAYTEXT Grayedout text color

GR_COLOR_MENUTEXTMenutext color

GR_COLOR_MENU Menubackgroundcolor

See Also
GR_RGB(), GrGetSysColor(), GrSetBorderColor(), GrSetGCForeground(),
GrSetGCBackground(), GrFindColor(), GrSetWindowBackgroundColor(),
GrSetWindowBorderColor().
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GR_COUNT

Name
GR_COUNT — Numberof items

Synopsis

typedef int GR_COUNT;

Description
TheGR_COUNTtypeis typically usedto specifythenumberof elementsin anarray.
Thepolygonfunctionsusethis typeto specifythenumberof pointsin thearrayof
vertices.Someof thefunctionswith stringparametersuseGR_COUNTto specifythe
numberof charactersin non-zeroterminatedstrings.

GR_DRAW_ID

Name
GR_DRAW_ID — DrawableID
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Synopsis

typedef GR_ID GR_DRAW_ID;

Description
TheGR_DRAW_ID typeuniquelyidentifiesanano-Xdrawableobject.Windowsand
pixmapsaredrawableobjects.

See Also
GR_ID, GR_WINDOW_ID.

GR_ERROR

Name
GR_ERROR — Erroreventcodes

Synopsis

typedef int GR_ERROR;
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Description
A GR_ERROR enumerationtypeidentifiesthecauseof anerrorevent.Whenawindow
receivesanerrorevent,theassociatedGR_EVENT_ERRORstructurecontainsafield
of this typethatspecifiestheerror.

Thefollowing tableshowsall of theavailablevaluesthatmaybeassignedto a
GR_ERROR variable.

Table 3-1.Err or Codes

Value Description

GR_ERROR_BAD_WINDOW_ID A functioncall wasmadeinto thenano-X
library with aninvalid window ID
specified.

GR_ERROR_BAD_GC_ID A functioncall wasmadeinto thenano-X
library with aninvalid graphicscontext ID
specified.

GR_ERROR_BAD_CURSOR_SIZE A cursorwith aninvalid sizewasspecified.

GR_ERROR_MALLOC_FAILED A memoryallocationwithin theserver
failed.

GR_ERROR_BAD_WINDOW_SIZE An invalid window sizewasspecified.

GR_ERROR_KEYBOARD_ERROR An erroroccredwhile theserverwas
readingfrom thekeyboard.

GR_ERROR_MOUSE_ERROR An erroroccredwhile theserverwas
readingfrom themouse.

GR_ERROR_INPUT_ONLY_WINDOW A graphicsdrawing functionwasillegaly
invokedon aninput only window.

GR_ERROR_ILLEGAL_ON_ROOT_WINDOW An illegalattemptwasmadeto performan
operationthatcannotbeperformedon the
"root" window.
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Value Description

GR_ERROR_TOO_MUCH_CLIPPING Theclipping regionbecametoocomplex
for nano-Xto handle.

GR_ERROR_SCREEN_ERROR An erroroccredwhile theserverwas
writing to thescreendriver.

GR_ERROR_UNMAPPED_FOCUS_WINDOW An illegalattemptwasmadeto setfocusto
anunmappedwindow.

GR_ERROR_BAD_DRAWING_MODE An invalid drawing modewasspecifiedto
a graphicscontext.

See Also
GR_EVENT_ERROR, GrDefaultErrorHandler().

GR_EVENT

Name
GR_EVENT — Genericeventstructure

Synopsis

typedef union
{

GR_EVENT_TYPE type;
GR_EVENT_ERROR error;
GR_EVENT_GENERAL general;
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GR_EVENT_BUTTON button;
GR_EVENT_KEYSTROKE keystroke;
GR_EVENT_EXPOSURE exposure;
GR_EVENT_MOUSE mouse;
GR_EVENT_FDINPUT fdinput;
GR_EVENT_UPDATE update;
GR_EVENT_SCREENSAVER screensaver;
GR_EVENT_CLIENT_DATA_REQ clientdatareq;
GR_EVENT_CLIENT_DATA clientdata;
GR_EVENT_SELECTION_CHANGED selectionchanged;

} GR_EVENT;

Description
TheGR_EVENTstructureis usedto retrieveeventinformationfrom thenano-Xevent
queue.Whenyoupull aneventoutof theeventqueueyoudon’t know whattypeof
eventit is until afteryouhave theevent.Variouseventstructuresaredifferentsizes,this
structureis aunionof all eventtypes.Sincethis structureis aunion,it is guarenteedto
belargeenoughto hold thelargestpossibleeventwhenyou getaneventfrom theevent
queue.

Thetype field identifiesthestructuretype.After receiving aneventit is commonfor
anapplicationto switchon type.

Fields

Type Name Description

GR_EVENT_TYPEtype Thetypeof eventthatthis structure
correspondstoo.
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Type Name Description

GR_EVENT_ERROR
error Additionaleventdata,if theeventtypeis

GR_EVENT_TYPE_ERROR.

GR_EVENT_GENERAL
general Additionaleventdata,if theeventtypeis

GR_EVENT_TYPE_CLOSE_REQ,

GR_EVENT_TYPE_MOUSE_EXIT,

GR_EVENT_TYPE_MOUSE_ENTER,

GR_EVENT_TYPE_FOCUS_OUT or

GR_EVENT_TYPE_FOCUS_IN.

GR_EVENT_BUTTON
button Additionaleventdata,if theeventtypeis

GR_EVENT_TYPE_BUTTON_UP or

GR_EVENT_TYPE_BUTTON_DOWN.

GR_EVENT_KEYSTROKE
keystroke Additionaleventdata,if theeventtypeis

GR_EVENT_TYPE_KEY_DOWN or

GR_EVENT_TYPE_KEY_UP.

GR_EVENT_EXPOSURE
exposure Additionaleventdata,if theeventtypeis

GR_EVENT_TYPE_EXPOSURE.

GR_EVENT_MOUSE
mouse Additionaleventdata,if theeventtypeis

GR_EVENT_TYPE_MOUSE_ENTER,

GR_EVENT_TYPE_MOUSE_EXIT,

GR_EVENT_TYPE_MOUSE_MOTION or

GR_EVENT_TYPE_Mouse_POSITION.

GR_EVENT_FDINPUT
fdinput Additionaleventdata,if theeventtypeis

GR_EVENT_TYPE_FDINPUT.

GR_EVENT_UPDATE
update Additionaleventdata,if theeventtypeis

GR_EVENT_TYPE_UPDATE.
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Type Name Description

GR_EVENT_SCREENSAVER
screensaver Additionaleventdata,if theeventtypeis

GR_EVENT_TYPE_SCREENSAVER.

GR_EVENT_CLIENT_DATA_REQ
clientdatareq Additionaleventdata,if theeventtypeis

GR_EVENT_TYPE_CLIENT_DATA_REQ.

GR_EVENT_CLIENT_DATA
clientdata Additionaleventdata,if theeventtypeis

GR_EVENT_TYPE_CLIENT_DATA.

GR_EVENT_SELECTION_CHANGED
selectionchanged Additionaleventdata,if theeventtypeis

GR_EVENT_TYPE_SELECTION_CHANGED.

Example
Thefollowing exampleshowsa typicaleventloop.Thefirst line of theinfinite while
loopwill suspendtheclientapplicationuntil aneventis availablein theeventqueue.
Thentheexampleswitcheson theeventtypecalling theappropriateapplication
functionto processtheevent.

Example 3-1.Using GR_EVENT

void typical_event_loop (void)
{

GR_EVENT event;

while (1)
{

GrGetNextEvent (&event);
switch (event.type)
{
case GR_EVENT_TYPE_EXPOSURE:
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process_exposure_event ((GR_EVENT_EXPOSURE*) event);
break;

case GR_EVENT_TYPE_BUTTON_DOWN:
process_button_event ((GR_EVENT_BUTTON*) event);
break;

case GR_EVENT_TYPE_KEY_DOWN:
case GR_EVENT_TYPE_KEY_UP:

process_key_event ((GR_EVENT_KEYSTROKE*) event);
break;

case GR_EVENT_TYPE_SCREENSAVER:
pro-

cess_screensaver_event ((GR_EVENT_SCREENSAVER*) event);
break;

case GR_EVENT_TYPE_CLOSE_REQ:
GrClose();
exit (0);

}
}

}

See Also
GrMainLoop(), GrGetNextEvent(), GrGetNextEventTimeout(),
GrCheckNextEvent(), GrPeekEvent().
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GR_EVENT_BUTTON

Name
GR_EVENT_BUTTON — Mousebuttoneventstructure

Synopsis

typedef struct
{

GR_EVENT_TYPE type;
GR_WINDOW_ID wid;
GR_WINDOW_ID subwid;
GR_COORD rootx;
GR_COORD rooty;
GR_COORD x;
GR_COORD y;
GR_BUTTON buttons;
GR_BUTTON changebuttons;
GR_KEYMOD modifiers;
GR_TIMEOUT time;

} GR_EVENT_BUTTON;

Description
TheGR_EVENT_BUTTON structureis usedby nano-Xto reportchangesin thestatus
of themousebuttons.Whenamousebuttonstatechangesonly onemousebuttonevent
is sentto a client.Theeventis sentto thehighestwindow thathasselectedfor the
event.If thewindow’sparenthasalsoselectedfor buttonevents,nano-Xwill not send
anadditionaleventfor theparentwindow.
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If awindow hasselectedbothGR_EVENT_TYPE_BUTTON_DOWN and
GR_EVENT_TYPE_BUTTON_UP events,nano-Xwill grabthemousefor thatwindow
whenamousebuttonis first presseddown. While themouseis grabbed,no mouse
buttonor positioneventswill bedeliveredto any window besidesthewindow that
nano-Xgrabbedthemousefor. Themousewill remaingrabbeduntil all of themouse
buttonsarereleased.

Fields

Type Name Description

GR_EVENT_TYPEtype Theeventtypewill beeithera
GR_EVENT_TYPE_BUTTON_DOWN or a

GR_EVENT_TYPE_BUTTON_UP type.

GR_WINDOW_ID wid TheID of thewindow thatthemouse
buttoneventis beingsentto. If themouse
hasbeengrabbedthenthis is thewindow
thatnano-Xgrabbedthemousefor. In this
casethemousemaynotactuallybe
positionedover thewindow any longer.
Themousemaybeoverachild window or
it maybeoutsidethewindow thatgrabbed
themouse.

GR_WINDOW_ID subwid TheID of thewindow thatthemouse
buttoneventoccursin. Generallythis field
will bethesameaswid, but in some
cases if the mouse event
occurs in a decendant of wid,
then this field indicates
that child window.

GR_COORD rootx TheX coordinateof themousepointer
relative to theroot window.
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Type Name Description

GR_COORD rooty TheY coordinateof themousepointer
relative to theroot window.

GR_COORD x TheX coordinateof themousepointer
relative to thewindow wid.

GR_COORD y TheY coordinateof themousepointer
relative to thewindow wid.

GR_BUTTON buttons Indicatesthebuttonsthatarebeing
pressed.

GR_BUTTON changebuttons Indicatesthebuttonsthathave just
changedstate.If theeventtypeis
GR_EVENT_TYPE_BUTTON_DOWN, then

this field indicates the

button(s) that were just

pressed. If the event type is

GR_EVENT_TYPE_BUTTON_UP, then

this field indicates the

button(s) that were just

released.

GR_KEYMOD modifiers Indicatesthestatusof thekeyboard
modifierkeys.

GR_TIMEOUT time Timestampof whenthebuttonevent
occuredin milliseconds.

See Also
GR_EVENT, GR_EVENT_MOUSE,GR_EVENT_KEYSTROKE.
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GR_EVENT_ERROR

Name
GR_EVENT_ERROR — Erroreventstructure

Synopsis

typedef struct
{

GR_EVENT_TYPE type;
GR_FUNC_NAME name;
GR_ERROR code;
GR_ID id;

} GR_EVENT_ERROR;

Description
TheGR_EVENT_ERROR structureis usedby nano-Xto reportruntimeerrors.Some
errorsaresystemerrors,suchasGR_ERROR_MALLOC_FAILED which indicatesthata
memoryallocationfailed.Othererrortypesareprogramerrors,suchas
GR_ERROR_ILLEGAL_ON_ROOT_WINDOW whichwill occurif for exampletheprogram
triesto movetherootwindow.

Fields

Type Name Description
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Type Name Description

GR_EVENT_TYPEtype Theeventtypewill be
GR_EVENT_TYPE_ERROR.

GR_FUNC_NAME name Thenameof thefunctionin which the
erroroccured.

GR_ERROR code Thetypeof errorthatoccured.

GR_ID id Thewindow ID of thewindow thatan
erroroccuredon, if theeventis relatedto a
window. TheGC ID of thegraphicscontext
thatanerroroccuredon if theerroroccured
onaGC.Setto 0 if the error is

not related to a window or a GC.

Example
Thefollowing exampleshowsa typicalerrorhandler.

Example 3-1.Using GR_EVENT_ERROR

char *error_strings[] = { GR_ERROR_STRINGS }; /* See nano-
X.h */

void process_error_event (GR_EVENT_ERROR *event)
{

printf ("NANO-X ERROR (function %s): ", event->name);
printf (error_strings[event->code], event->id);
printf ("\n");
fflush (stdout);

GrClose();
exit (1);

}
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See Also
GR_EVENT, GrDefaultErrorHandler().

GR_EVENT_EXPOSURE

Name
GR_EVENT_EXPOSURE — Window exposureeventstructure

Synopsis

typedef struct
{

GR_EVENT_TYPE type;
GR_WINDOW_ID wid;
GR_COORD x;
GR_COORD y;
GR_SIZE width;
GR_SIZE height;

} GR_EVENT_EXPOSURE;

Description
TheGR_EVENT_EXPOSUREstructureis usedby nano-Xto tell theapplicationthata
portionof awindow hasjust becomevisibleandmustberedrawn. Thiseventis sent
immediatelyafterawindow is mappedor afteranobstructingwindow is moved.
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Theeventstructurecontainsanexposurerectangle.Only thecontentsof this rectangle
needto beredrawn. It doesnotgenerallyhurt to redraw theentirewindow, but a
performanceboostmaybeachievedby limiting theamountof redrawing thatthe
applicationperforms.

Fields

Type Name Description

GR_EVENT_TYPEtype Theeventtypewill be
GR_EVENT_TYPE_EXPOSURE.

GR_WINDOW_ID wid TheID of thewindow thatis being
exposed.

GR_COORD x TheX coordinateof upperleft cornerof
theexposedrectanglerelative to theupper
left cornerof thewindow specifiedby
wid.

GR_COORD y TheY coordinateof upperleft cornerof
theexposedrectanglerelative to theupper
left cornerof thewindow specifiedby
wid.

GR_SIZE width Thewidth of theexposedrectangle.

GR_SIZE height Theheightof theexposedrectangle.

Example

Example 3-1.Using GR_EVENT_TYPE_EXPOSURE

#include <stdio.h>
#define MWINCLUDECOLORS
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#include "microwin/nano-X.h"

GR_WINDOW_ID wid;
GR_GC_ID gc;

void event_handler (GR_EVENT *event);

int main (void)
{

if (GrOpen() < 0)
{

fprintf (stderr, "GrOpen failed");
exit (1);

}

gc = GrNewGC();
GrSetGCUseBackground (gc, GR_FALSE);
GrSetGCForeground (gc, RED);

wid = GrNewWindowEx (GR_WM_PROPS_APPFRAME |
GR_WM_PROPS_CAPTION |
GR_WM_PROPS_CLOSEBOX,
"Hello Window",
GR_ROOT_WINDOW_ID,
50, 50, 200, 100, WHITE);

GrSelectEvents (wid, GR_EVENT_MASK_EXPOSURE |
GR_EVENT_MASK_CLOSE_REQ);

GrMapWindow (wid);
GrMainLoop (event_handler);

}

void event_handler (GR_EVENT *event)
{

switch (event->type)
{
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case GR_EVENT_TYPE_EXPOSURE:
GrText (wid, gc, 50, 50,

"Hello World", -1, GR_TFASCII);
break;

case GR_EVENT_TYPE_CLOSE_REQ:
GrClose();
exit (0);

}
}

See Also
GR_EVENT.

GR_EVENT_FDINPUT

Name
GR_EVENT_FDINPUT — File descriptorinput eventstructure

Synopsis

typedef struct
{

GR_EVENT_TYPE type;
int fd;

} GR_EVENT_FDINPUT;
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Description
TheGR_EVENT_FDINPUTstructureis usedby nano-Xto tell theapplicationthat
datais availablefor readingon afile descriptorthattheapplicationpreviously
registeredwith thefunctionGrRegisterInput().

Fields

Type Name Description

GR_EVENT_TYPEtype Theeventtypewill be
GR_EVENT_TYPE_FDINPUT.

int fd Thefile descriptorthathasdataavailable
for reading.

See Also
GR_EVENT, GrRegisterInput(),

GR_EVENT_GENERAL

Name
GR_EVENT_GENERAL — Generalpurposeeventstructure

Synopsis
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typedef struct
{

GR_EVENT_TYPE type;
GR_WINDOW_ID wid;
GR_WINDOW_ID otherid;

} GR_EVENT_GENERAL;

Description
TheGR_EVENT_GENERALstructureis usedby nano-Xto passdatarelatedto the
events:

• GR_EVENT_TYPE_TIMEOUT

• GR_EVENT_TYPE_CLOSE_REQ

• GR_EVENT_TYPE_MOUSE_EXIT

• GR_EVENT_TYPE_MOUSE_ENTER

• GR_EVENT_TYPE_FOCUS_OUT

• GR_EVENT_TYPE_FOCUS_IN

Eachof theseeventsusethetype andwid fields.Thethird field (otherid is only
usedfor thefocusevents.

Fields

Type Name Description
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Type Name Description

GR_EVENT_TYPEtype Theeventtypewill beoneof
GR_EVENT_TYPE_TIMEOUT,

GR_EVENT_TYPE_CLOSE_REQ,

GR_EVENT_TYPE_MOUSE_ENTER,

GR_EVENT_TYPE_MOUSE_EXIT,

GR_EVENT_TYPE_FOCUS_IN,

GR_EVENT_TYPE_FOCUS_OUT.

GR_WINDOW_ID wid For GR_EVENT_TYPE_CLOSE_REQ
events this is the ID of the

window that is being closed. For

GR_EVENT_TYPE_MOUSE_ENTER and

GR_EVENT_TYPE_MOUSE_EXIT events

this is the ID of the window the

mouse is entering or exiting,

respectively. For

GR_EVENT_TYPE_FOCUS_IN events

this is the ID of the window

that is receiving the focus. For

GR_EVENT_TYPE_FOCUS_OUT events

this is the window that is

loosing the focus. This field is

unused for GR_EVENT_TYPE_TIMEOUT

events.
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Type Name Description

GR_ID otherid For GR_EVENT_TYPE_FOCUS_IN
events this is the ID of the

window that is loosing the

focus. For

GR_EVENT_TYPE_FOCUS_OUT events

this is the ID of the window

that is receiving the focus.

This field is unused for all

other event types.

Example

Example 3-1.UsingGR_EVENT_TYPE_CLOSE_REQ

#include <stdio.h>
#define MWINCLUDECOLORS
#include "microwin/nano-X.h"

GR_WINDOW_ID wid;
GR_GC_ID gc;

void event_handler (GR_EVENT *event);

int main (void)
{

if (GrOpen() < 0)
{

fprintf (stderr, "GrOpen failed");
exit (1);

}

gc = GrNewGC();
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GrSetGCUseBackground (gc, GR_FALSE);
GrSetGCForeground (gc, RED);

wid = GrNewWindowEx (GR_WM_PROPS_APPFRAME |
GR_WM_PROPS_CAPTION |
GR_WM_PROPS_CLOSEBOX,
"Hello Window",
GR_ROOT_WINDOW_ID,
50, 50, 200, 100, WHITE);

GrSelectEvents (wid, GR_EVENT_MASK_EXPOSURE |
GR_EVENT_MASK_CLOSE_REQ);

GrMapWindow (wid);
GrMainLoop (event_handler);

}

void event_handler (GR_EVENT *event)
{

switch (event->type)
{
case GR_EVENT_TYPE_EXPOSURE:

GrText (wid, gc, 50, 50,
"Hello World", -1, GR_TFASCII);

break;

case GR_EVENT_TYPE_CLOSE_REQ:
GrClose();
exit (0);

}
}

See Also
GR_EVENT.
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GR_EVENT_KEYSTROKE

Name
GR_EVENT_KEYSTROKE — Keyboardeventstructure

Synopsis

typedef struct
{

GR_EVENT_TYPE type;
GR_WINDOW_ID wid;
GR_WINDOW_ID subwid;
GR_COORD rootx;
GR_COORD rooty;
GR_COORD x;
GR_COORD y;
GR_BUTTON buttons;
GR_KEYMOD modifiers;
GR_KEY ch;
GR_SCANCODE scancode;

} GR_EVENT_KEYSTROKE;

Description
TheGR_EVENT_KEYSTROKE structureis usedby nano-Xto passtheapplication
keyboardevents.

Thekeystrokewill besentto thehighestwindow thatcontainsthemousecursorand
hasselectedto receivekeystrokeevents,if thatwindow is adecendantof thefocus
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window. Otherwisethekeystroke is sentto thefocuswindow or it’ shighestancestor
thathasselectedto receivekeystrokeevents.

Fields

Type Name Description

GR_EVENT_TYPEtype Theeventtypewill beeithera
GR_EVENT_TYPE_KEY_DOWN or a

GR_EVENT_TYPE_KEY_UP type.

GR_WINDOW_ID wid TheID of thewindow thatthekeystroke
eventis beingsentto.

GR_WINDOW_ID subwid TheID of thewindow thatthemouseis in.
Generallythis field will bethesameas
wid, but in some cases if the
mouse event occurs in a
decendant of wid, then this
field indicates that child
window.

GR_COORD rootx TheX coordinateof themousepointer
relative to theroot window.

GR_COORD rooty TheY coordinateof themousepointer
relative to theroot window.

GR_COORD x TheX coordinateof themousepointer
relative to thewindow wid.

GR_COORD y TheY coordinateof themousepointer
relative to thewindow wid.

GR_BUTTON buttons Indicatesthemousebuttonsthatarebeing
pressed.

GR_KEYMOD modifiers Indicatesthestatusof thekeyboard
modifierkeys.
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Type Name Description

GR_KEY ch Thekey thatcausedthekeystrokeevent.

GR_SCANCODE scancode TheOEM scancodefor thekey if it is
available.

Example
Thefollowing examplewill print all keystrokecodesto theconsole.

Example 3-1.Using GR_EVENT_KEYSTROKE

void process_key_event (GR_EVENT_KEYSTROKE *event)
{

printf ("%s MOD:0x%08X CH:0x%04X SCAN:0x%02X\n",
(event-

>type == GR_EVENT_TYPE_KEY_DOWN) ? "DN" : "UP",
event->modifiers, event->ch, event->scancode);

fflush (stdout);
}

See Also
GR_EVENT, GR_EVENT_MOUSE.
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GR_EVENT_MASK

Name
GR_EVENT_MASK — Eventmasks

Synopsis

typedef unsigned long GR_EVENT_MASK;

Description
A GR_EVENT_MASKtypeis abitwiseORcombinationof oneor moreof the
following eventmaskflags.This typeis usedalongwith the GrSelectEvents() to
selectwhicheventtypesawindow will receive.

Table 3-1.Event Mask Bits

Value Description

GR_EVENT_MASK_NONE Thisflag consistson NO eventflags.

GR_EVENT_MASK_ALL Thismaskis acombinationof all other
maskflags.

GR_EVENT_MASK_ERROR Whensetthewindow mayreceive
GR_EVENT_TYPE_ERROR events.

GR_EVENT_MASK_EXPOSURE Whensetthewindow mayreceive
GR_EVENT_TYPE_EXPOSURE events.

GR_EVENT_MASK_BUTTON_DOWN Whensetthewindow mayreceive
GR_EVENT_TYPE_BUTTON_DOWN events.
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Value Description

GR_EVENT_MASK_BUTTON_UP Whensetthewindow mayreceive
GR_EVENT_TYPE_BUTTON_UP events.

GR_EVENT_MASK_MOUSE_ENTER Whensetthewindow mayreceive
GR_EVENT_TYPE_MOUSE_ENTER events.

GR_EVENT_MASK_MOUSE_EXIT Whensetthewindow mayreceive
GR_EVENT_TYPE_MOUSE_EXIT events.

GR_EVENT_MASK_MOUSE_MOTION Whensetthewindow mayreceive
GR_EVENT_TYPE_MOUSE_MOTION events.

GR_EVENT_MASK_MOUSE_POSITION Whensetthewindow mayreceive
GR_EVENT_TYPE_MOUSE_POSITION

events.

GR_EVENT_MASK_KEY_DOWN Whensetthewindow mayreceive
GR_EVENT_TYPE_KEY_DOWN events.

GR_EVENT_MASK_KEY_UP Whensetthewindow mayreceive
GR_EVENT_TYPE_KEY_UP events.

GR_EVENT_MASK_FOCUS_IN Whensetthewindow mayreceive
GR_EVENT_TYPE_FOCUS_IN events.

GR_EVENT_MASK_FOCUS_OUT Whensetthewindow mayreceive
GR_EVENT_TYPE_FOCUS_OUT events.

GR_EVENT_MASK_FDINPUT Whensetthewindow mayreceive
GR_EVENT_TYPE_FDINPUT events.

GR_EVENT_MASK_UPDATE Whensetthewindow mayreceive
GR_EVENT_TYPE_UPDATE events.

GR_EVENT_MASK_CHLD_UPDATE Whensetthewindow mayreceive
GR_EVENT_TYPE_CHLD_UPDATE events.

GR_EVENT_MASK_CLOSE_REQ Whensetthewindow mayreceive
GR_EVENT_TYPE_CLOSE_REQ events.

GR_EVENT_MASK_TIMEOUT Whensetthewindow mayreceive
GR_EVENT_TYPE_TIMEOUT events.
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Value Description

GR_EVENT_MASK_SCREENSAVER Whensetthewindow mayreceive
GR_EVENT_TYPE_SCREENSAVER events.

GR_EVENT_MASK_CLIENT_DATA_REQ Whensetthewindow mayreceive
GR_EVENT_TYPE_CLIENT_DATA_REQ

events.

GR_EVENT_MASK_CLIENT_DATA Whensetthewindow mayreceive
GR_EVENT_TYPE_CLIENT_DATA events.

GR_EVENT_MASK_SELECTION_CHANGED Whensetthewindow mayreceive
GR_EVENT_TYPE_SELECTION_CHANGED

events.

GR_EVENT_MOUSE

Name
GR_EVENT_MOUSE — Mousepositioneventstructure

Synopsis

typedef struct
{

GR_EVENT_TYPE type;
GR_WINDOW_ID wid;
GR_WINDOW_ID subwid;
GR_COORD rootx;
GR_COORD rooty;
GR_COORD x;
GR_COORD y;
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GR_BUTTON buttons;
GR_KEYMOD modifiers;

} GR_EVENT_MOUSE;

Description
TheGR_EVENT_MOUSEstructureis usedby nano-Xto reportchangesin the
positionof themouse.Whenthemousepositionchangesonly onemouseeventis sent
to aclient.Theeventis sentto thehighestwindow thathasselectedfor theevent.If the
window’sparenthasalsoselectedfor mouseevents,nano-Xwill not sendanadditional
eventfor theparentwindow.

If awindow hasselectedbothGR_EVENT_TYPE_BUTTON_DOWN and
GR_EVENT_TYPE_BUTTON_UP events,nano-Xwill grabthemousefor thatwindow
whenamousebuttonis first presseddown within thatwindow. While themouseis
grabbed,nomousebuttonor positioneventswill bedeliveredto any window exceptthe
window thatnano-Xgrabbedthemousefor. Themousewill remaingrabbeduntil all of
themousebuttonsarereleased.

Fields

Type Name Description

GR_EVENT_TYPEtype Theeventtypewill beeithera
GR_EVENT_TYPE_MOUSE_MOTION or a

GR_EVENT_TYPE_MOUSE_POSITION

type.
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Type Name Description

GR_WINDOW_ID wid TheID of thewindow thatthemouseevent
is beingsentto. If themousehasbeen
grabbedthenthis is thewindow that
nano-Xgrabbedthemousefor. In this case
themousemaynotactuallybepositioned
over thewindow any longer. Themouse
maybeoverachild window or it maybe
outsidethewindow thatgrabbedthe
mouse.

GR_WINDOW_ID subwid TheID of thewindow thatthemouseevent
occursin. Generallythis field will bethe
sameaswid, but in some cases
if the mouse event occurs in
a decendant of wid, then this
field indicates that child
window.

GR_COORD rootx TheX coordinateof themousepointer
relative to theroot window.

GR_COORD rooty TheY coordinateof themousepointer
relative to theroot window.

GR_COORD x TheX coordinateof themousepointer
relative to thewindow wid.

GR_COORD y TheY coordinateof themousepointer
relative to thewindow wid.

GR_BUTTON buttons Indicatesthebuttonsthatarebeing
pressed.

GR_KEYMOD modifiers Indicatesthestatusof thekeyboard
modifierkeys.
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See Also
GR_EVENT, GR_EVENT_BUTTON.

GR_EVENT_SCREENSAVER

Name
GR_EVENT_SCREENSAVER — Screensavereventstructure

Synopsis

typedef struct
{

GR_EVENT_TYPE type;
GR_BOOL activate;

} GR_EVENT_SCREENSAVER;

Description
TheGR_EVENT_SCREENSAVER structureis usedto facilitateactivationand
deactivationof ascreensaver. Theeventis sentto activateascreensaverwhenthe
screensaver timerexpireswith nouserinput.Theeventis alsosentto deactivatea
screensaver if thescreensaver is activeandsomeuserinput is detected.

Note: A bug in version 0.89-pre7 of Microwindows causes the timeout to be
multiplied internally by 1000. Therefore when building with 0.89-pre7 you must set
the timeout in seconds rather than milli-seconds.
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Fields

Type Name Description

GR_EVENT_TYPEtype Theeventtypewill bea
GR_EVENT_TYPE_SCREENSAVER.

GR_BOOL activate Thisfield indicateswhetherthescreen
saver is beingactivatedor deactivated.If
thevalueis GR_TRUE then the screen

saver should be started. If the

value is GR_FALSE then the

screen saver should be turned

off (screen restored).

Example
Thefollowing examplewill turnanLCD backlightoff whena60 secondscreensaver
timerexpires,andrestorethebacklightwhenuserinput is resumed.

Example 3-1.Using GR_EVENT_SCREENSAVER

void setup_screensaver (void)
{

/* Set a one minute timeout for the LCD backlight */
/* nano-X BUG: use seconds rather than mS for 0.89-pre7 */
GrSetScreenSaverTimeout (60 * 1000);

}

void process_screensaver_event (GR_EVENT_SCREENSAVER *event)
{

if (event->activate)
{

/* Turn the LCD backlight off */
your_platforms_backlight_off();
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}
else
{

/* Turn the LCD backlight on */
your_platforms_backlight_on();

}
}

See Also
GR_EVENT, GrSetScreenSaverTimeout().

GR_EVENT_TYPE

Name
GR_EVENT_TYPE — Eventtypes

Synopsis

typedef int GR_EVENT_TYPE;

Description
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A GR_EVENT_TYPEenumerationtypeidentifiesthetypeof eventthatawindow is
receiving. Whenawindow receivesanevent,theassociatedGR_EVENTstructure
containsafield thatspecifiestheeventtype.

Thefollowing tableshowsall of theavailableenumerationvaluesthatcanbeassigned
to aGR_EVENT_TYPEvariable.

Table 3-1.Event Type Enumerations

Value Description

GR_EVENT_TYPE_ERROR Thiseventis sentto thenano-Xclient
whenrun timeerrorsoccuron thenano-X
server. It is sentalongwith a
GR_EVENT_ERROR structure.

GR_EVENT_TYPE_NONE Thiseventtypeis notused.

GR_EVENT_TYPE_EXPOSURE Thiseventis sentto thenano-Xclient
whenaportionof awindow becomes
visible andneedsto beredrawn. It is sent
alongwith a GR_EVENT_EXPOSURE
structure.

GR_EVENT_TYPE_BUTTON_DOWN Thiseventis sentto thenano-Xclient
whenany oneor moreof themouse
butttonsis pressed.It is sentalongwith a
GR_EVENT_BUTTON structure.

GR_EVENT_TYPE_BUTTON_UP Thiseventis sentto thenano-Xclient
whenany oneor moreof themouse
butttonsis released.It is sentalongwith a
GR_EVENT_BUTTON structure.

GR_EVENT_TYPE_MOUSE_ENTER Thiseventis sentto thenano-Xclient
whenthemousemovesontothewindow
specifiedwithin theevent.It is sentalong
with a GR_EVENT_GENERALstructure.
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Value Description

GR_EVENT_TYPE_MOUSE_EXIT Thiseventis sentto thenano-Xclient
whenthemousemovesoff of thewindow
specifiedwithin theevent.It is sentalong
with a GR_EVENT_GENERALstructure.

GR_EVENT_TYPE_MOUSE_MOTION Thiseventis sentto thenano-Xclient
whenthemousemoves.Oneof these
eventsis queuedfor eachmovemento fthe
mouse.Thereforea largenumberof these
eventsmaybuild up in theeventqueue.
Sincenoneof theseventsarethrown away
theseeventswill reflectaaccuratetracking
of themousemovements.It is sentalong
with a GR_EVENT_MOUSEstructure.

GR_EVENT_TYPE_MOUSE_POSITION Thiseventis sentto thenano-Xclient
whenthemousemoves.Theseeventsdo
NOT build up in theeventqueue.Oneach
mousemovementtheeventqueueis purged
of any eventsof this typebeforeanother
eventof this typeis placedin thequeue.
Thisqueueingbehavior makesthisevent
idealfor realtimeresponse,suchasrubber
bandingor dragging.It is sentalongwith a
GR_EVENT_MOUSEstructure.

GR_EVENT_TYPE_KEY_DOWN Thiseventis sentto thenano-Xclient
whenakey on thekeyboardis pressed.It is
sentalongwith a
GR_EVENT_KEYSTROKE structure.

GR_EVENT_TYPE_KEY_UP Thiseventis not usedin Microwindows
revision 0.89pre6.
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Value Description

GR_EVENT_TYPE_FOCUS_IN Thiseventis sentto thenano-Xclient
whenthefocusmovesto thewindow
specifiedwithin theevent.It is sentalong
with a GR_EVENT_GENERALstructure.

GR_EVENT_TYPE_FOCUS_OUT Thiseventis sentto thenano-Xclient
whenthefocusmovesaway from the
window specifiedwithin theevent.It is sent
alongwith a GR_EVENT_GENERAL
structure.

GR_EVENT_TYPE_FDINPUT Thiseventis sentto thenano-Xclient
whendatais availablefor readingon afile
descriptorpreviously registeredwith the
GrRegisterInput() function.It is sent
alongwith a GR_EVENT_FDINPUT
structure.

GR_EVENT_TYPE_UPDATE Thiseventis sentto thenano-Xclient
whenanupdateoccursto thewindow
specifiedwithin theevent.Window updates
occurwhenthewindow is moved,resized,
mapped,unmapped,activatedor destroyed.
It is sentalongwith a
GR_EVENT_UPDATE structure.

GR_EVENT_TYPE_CHLD_UPDATE Thiseventis sentto thenano-Xclient
whenanupdateoccursto achild of the
window specifiedwithin theevent.Window
updatesoccurwhenthewindow is moved,
resized,mapped,unmapped,activatedor
destroyed.It is sentalongwith a
GR_EVENT_UPDATE structure.
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Value Description

GR_EVENT_TYPE_CLOSE_REQ Thiseventis sentto thenano-Xclient just
beforethewindow specifiedwithin the
eventis closed.It is sentalongwith a
GR_EVENT_GENERALstructure.

GR_EVENT_TYPE_TIMEOUT Thiseventis sentto thenano-Xclient
whenever theserversselectloop timesout.
Theeventis sentregardlessof whetherit
hasbeenenabledby theclient. It is sent
alongwith a GR_EVENT_GENERAL
structure.

GR_EVENT_TYPE_SCREENSAVER Thiseventis sentto thenano-Xclient
whenever theserversscreensaver timer
timesout. It is sentalongwith a
GR_EVENT_SCREENSAVER structure.

GR_EVENT_TYPE_CLIENT_DATA_REQ

GR_EVENT_TYPE_CLIENT_DATA

GR_EVENT_TYPE_SELECTION_CHANGED

GR_EVENT_UPDATE

Name
GR_EVENT_UPDATE — Window updateeventstructure

Synopsis

typedef struct
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{
GR_EVENT_TYPE type;
GR_WINDOW_ID wid;
GR_WINDOW_ID subwid;
GR_COORD x;
GR_COORD y;
GR_SIZE width;
GR_SIZE height;
GR_UPDATE_TYPE utype;

} GR_EVENT_UPDATE;

Description
TheGR_EVENT_UPDATE structureis usedby nano-Xto passdatarelatedto the
eventsGR_EVENT_TYPE_UPDATE andGR_EVENT_TYPE_CHILD_UPDATE.

Updateeventsaresentto thenano-Xclient if they havebeenselectedfor a window.
Theupdateeventsare"sentto" thewindow thattheeventis selectedfor.
GR_EVENT_TYPE_UPDATE eventsaresentto awindow whenthatwindow is updated.
GR_EVENT_TYPE_CHILD_UPDATE eventsaresentto awindow whenoneof it’ schild
windows is updated.Windowsare"updated"whenthey aremoved,resized,mapped,
unmapped,activatedanddestroyed.

Fields

Type Name Description

GR_EVENT_TYPEtype Theeventtypewill be
GR_EVENT_TYPE_UPDATE or

GR_EVENT_TYPE_CHLD_UPDATE.
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Type Name Description

GR_WINDOW_ID wid Thisfield is theID of thewindow to which
theeventis beingsent.Whentheeventtype
is GR_EVENT_TYPE_UPDATE this is

the window that is being

updated. When the event type is

GR_EVENT_TYPE_CHILD_UPDATE then

this field indicates one of the

updated window’s ancestors. The

particular ancestor is the

window that the event is being

sent to.

GR_WINDOW_ID subwid Thisfield indicatesthewindow thatwas
updated.If theeventtypeis
GR_EVENT_TYPE_UPDATE then this

field is the same as the wid

field. Otherwise this field is a

decendant of wid. In that case

this is the actual window that

is being updated.

GR_COORD x TheupdatedX positionof thewindow.
Thefield is unusedif theupdatetypeis
GR_UPDATE_UNMAP,

GR_UPDATE_UNMAPTEMP or

GR_UPDATE_ACTIVATE.

GR_COORD y TheupdatedY positionof thewindow.
Thefield is unusedif theupdatetypeis
GR_UPDATE_UNMAP,

GR_UPDATE_UNMAPTEMP or

GR_UPDATE_ACTIVATE.
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Type Name Description

GR_SIZE width Theupdatedwidth of thewindow. The
field is unusedif theupdatetypeis
GR_UPDATE_UNMAP,

GR_UPDATE_UNMAPTEMP or

GR_UPDATE_ACTIVATE.

GR_SIZE height Theupdatedheightof thewindow. The
field is unusedif theupdatetypeis
GR_UPDATE_UNMAP,

GR_UPDATE_UNMAPTEMP or

GR_UPDATE_ACTIVATE.

GR_UPDATE_TYPE
utype Thisfield indicatesthetypeof updatethat

triggeredtheevent.Theupdatetypemaybe
oneof: GR_UPDATE_MAP,
GR_UPDATE_UNMAP, GR_UPDATE_MOVE,

GR_UPDATE_SIZE,

GR_UPDATE_UNMAPTEMP,

GR_UPDATE_ACTIVATE,

GR_UPDATE_DESTROY.

See Also
GR_EVENT.

GR_FNCALLB ACKEVENT

Name
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GR_FNCALLBACKEVENT — Call backfunctionprototype

Synopsis

typedef void (*GR_FNCALLBACKEVENT)(GR_EVENT *);

Description
TheGR_FNCALLBACKEVENT typeis usedto passtheaddressof acallback
functionto nano-X.Thenano-Xlibrary usescallbackfunctionsfor passingerror
informationto theapplication(see GrSetErrorHandler()) andfor driving the
applicationsmaineventprocessor(see GrMainLoop() or GrServiceSelect()).

See Also
GrSetErrorHandler(), GrServiceSelect(), GrMainLoop().

GR_FONT_ID

Name
GR_FONT_ID — Font ID

Synopsis
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typedef GR_ID GR_FONT_ID;

Description
TheGR_FONT_IDtypeuniquelyidentifiesanano-Xfont.

See Also
GR_ID, GrCreateFont().

GR_FONT_INFO

Name
GR_FONT_INFO — Fontproperties

Synopsis

typedef struct
{

int maxwidth;
int height;
int baseline;
int firstchar;
int lastchar;
int fixed;
GR_CHAR widths[256];
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} GR_FONT_INFO;

Description
A GR_FONT_INFOstructurecontainspropertiesof anano-Xfont. Thefont properties
arefilled in by thefunction GrGetFontInfo().

Fields

Type Name Description

int maxwidth Thewidth of thewidestcharacterin the
font.

int height Theheightof thefont in pixels.

int baseline Thebaselineascentof thefont in pixels.

int firstchar Thefirst characterin thefont.

int lastchar Thelastcharacterin thefont.

int fixed GR_TRUE if thefont is fixedwidth,
GR_FALSE if it is aproportionalwidth
font.

GR_CHAR widths[256] An arraycontainingthewidth in pixelsof
eachcharacterin thefont.

See Also
GrGetFontInfo(), GR_LOGFONT.
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GR_FUNC_NAME

Name
GR_FUNC_NAME — Functionnamestring

Synopsis

typedef char GR_FUNC_NAME[25];

Description
TheGR_FUNC_NAME typeholdsa25byteASCII string.It is usedasamemberof
the GR_EVENT_ERRORstructure.

GR_GC_ID

Name
GR_GC_ID — Graphicscontext ID

Synopsis

typedef GR_ID GR_GC_ID;
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Description
TheGR_GC_IDtypeuniquelyidentifiesanano-Xgraphicscontext.

See Also
GR_ID, GrNewGC(), GrCopyGC().

GR_GC_INFO

Name
GR_GC_INFO — Graphicscontext information

Synopsis

typedef struct
{

GR_GC_ID gcid;
int mode;
GR_REGION_ID region;
GR_FONT_ID font;
GR_COLOR foreground;
GR_COLOR background;
GR_BOOL usebackground;

} GR_GC_INFO;
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Description
TheGR_GC_INFOstructureis usedto retrieve informationregardingthecurrentstate
of agraphicscontext.

Fields

Type Name Description

GR_GC_ID gcid TheID of thegraphicscontext.

int mode Thecurrentdrawing modeof theGC.

GR_REGION_ID region Thecurrentdrawing regionof theGC.

GR_FONT_ID font Thecurrentfont for drawing text with the
GC.

GR_COLOR foreground Thecurrentforegroundcolor for drawing
functionsusingtheGC.

GR_COLOR background Thecurrentbackgroundcolor for drawing
functionsusingtheGC.

GR_BOOL usebackground If GR_TRUE the window background

will be drawn when an exposure

event occurs. If GR_FALSE the

window background will not

automatically be drawn.

Thefollowing tableshowsthedrawing modesthatareavailablefor usewith graphics
contexts in nano-X.

Table 3-1.Drawing Modes

Value Description

GR_MODE_SET Whendrawing thegraphicoutputwill
representtheselectedforgroundcolor.
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Value Description

GR_MODE_XOR Whendrawing thegraphicoutputwill be
th XOR of theGC’s foregroundcolor and
thecurrentcolor on thedrawable.

GR_MODE_OR Whendrawing thegraphicoutputwill be
th ORof theGC’s foregroundcolor andthe
currentcolor on thedrawable.

GR_MODE_AND Whendrawing thegraphicoutputwill be
th AND of theGC’s foregroundcolorand
thecurrentcolor on thedrawable.

GR_MODE_DRAWMASK Setbits in this maskcorrespondto GC
modebits thatdefinedrawing style.Clear
bits of this maskcorrespondto GCmode
bits thathaveanextendedmeaningbeyond
thedrawing style.In this tableall of the
precedingmodebits definedrawing style,
all of thefollowing bits haveanextended
meaning.

GR_MODE_EXCLUDECHILDREN If thisflag is set,thenwhile clipping child
windowsareexcludedfrom theclip region.
Normally theareacoveredby child
windows is clippedwhendrawing on the
parentwindow. Thisflagdisablesthe
normalclippingaction.

See Also
GrGetGCInfo(), GrSetGCMode(), GrSetGCRegion(), GrSetGCFont(),
GrSetGCForeground(), GrSetGCBackground(), GrSetGCUseBackground().
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GR_ID

Name
GR_ID — GenericID type

Synopsis

typedef unsigned int GR_ID;

Description
TheGR_ID typeuniquelyidentifiesanano-Xobject.This typeis thebasetypefor all
of theothernano-Xobjecttypeidentifiers.

See Also
GR_DRAW_ID, GR_FONT_ID, GR_GC_ID, GR_IMAGE_ID, GR_REGION_ID,
GR_WINDOW_ID.

GR_IMAGE_ID

Name
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GR_IMAGE_ID — ImageID

Synopsis

typedef GR_ID GR_IMAGE_ID;

Description
TheGR_IMAGE_ID typeuniquelyidentifiesanano-Ximage.

See Also
GR_ID, GrLoadImageFromFile().

GR_IMAGE_INFO

Name
GR_IMAGE_INFO — Imageproperties

Synopsis

typedef struct
{

GR_IMAGE_ID id;
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int width;
int height;
int planes;
int bpp;
int pitch;
int bytesperpixel;
int compression;
int palsize;
GR_PALENTRY palette[256];

} GR_IMAGE_INFO;

Description
A GR_IMAGE_INFOstructurecontainspropertiesof anano-Ximage.Theimage
propertiesarefilled in by thefunction GrGetImageInfo().

Fields

Type Name Description

GR_IMAGE_ID id TheimageID.

int width Thewidth of theimagein pixels.

int height Theheightof theimagein pixels.

int planes Thenumberof colorplanesin theimage.

int bpp Thenumberif bits perpixel in theimage.

int pitch Thenumberof bytesperline in theimage.

int bytesperpixel Thenumberof bytesperpixel in the
image.

int compression Thecompressionalgorithmusedin the
image.
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Type Name Description

int palsize Thenumberpalleteentriesusedby the
image.

GR_PALENTRY palette[256] Theimage’scolor palette.

See Also
GrGetImageInfo(), GR_IMAGE_HDR.

GR_IMAGE_HDR

Name
GR_IMAGE_HDR — Imageheader

Synopsis

typedef struct
{

int width;
int height;
int planes;
int bpp;
int pitch;
int bytesperpixel;
int compression;
int palsize;
GR_COLOR transcolor;
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GR_PALENTRY *palette;
unsigned char *imagebits;

} GR_IMAGE_HDR;

Description
A GR_IMAGE_HDRstructuredefinesa nano-Ximage.Thisstructureis theimage
header. It in turn pointsto apalettearrayandabitmaparraythatcombinedcontainthe
imagedata.

Note: You use this structure with the GrDrawImageBits() function. The utility
application convbmp that comes with Microwindows will build GR_IMAGE_HDR
structures that may be compiled into your application.

Fields

Type Name Description

int width Thewidth of theimagein pixels.

int height Theheightof theimagein pixels.

int planes Thenumberof colorplanesin theimage.

int bpp Thenumberif bits perpixel in theimage.

int pitch Thenumberof bytesperline in theimage.

int bytesperpixel Thenumberof bytesperpixel in the
image.

int compression Thecompressionalgorithmusedin the
image.
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Type Name Description

int palsize Thenumberpalleteentriesusedby the
image.

GR_COLOR transcolor Thisfield definesacolor thatif contained
in theimagewill appeartransparent.When
theimageis drawn any pixelsthatareof
this colorarenotdrawn, thusletting the
existingscreeniagethrough.Setthis field
to -1 if no transparentcolor is desired.

GR_PALENTRY* palette A pointerto theimage’scolor palette.

unsignedchar* imagebits A pointerto abitmaparraycontainingthe
imagedata.

See Also
GrDrawImageBits(), GR_IMAGE_INFO.

GR_KEY

Name
GR_KEY — Keyboardkey codes

Synopsis

typedef unsigned short GR_KEY;
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Description
A GR_KEYtypeindicatesthevalueof akeyboardkeystroke.The16 bit value
generallycontainsanASCII characteror aUnicode-16value.Otherkeystrokevalues
appearin thefollowing table.

Table 3-1.KeyCodes

Value Description

MWKEY_UNKNOWN Unknown key.

MWKEY_BACKSPACE Back Spacekey.

MWKEY_TAB Tab key.

MWKEY_ENTER Enter key.

MWKEY_ESCAPE Esckey.

MWKEY_LEFT Left arrow key.

MWKEY_RIGHT Right arrow key.

MWKEY_UP Up arrow key.

MWKEY_DOWN Down arrow key.

MWKEY_INSERT Insert key.

MWKEY_DELETE Deletekey.

MWKEY_HOME Home key.

MWKEY_END End key.

MWKEY_PAGEUP PageUp key.

MWKEY_PAGEDOWN PageDown key.

MWKEY_KP0 Numerickeypad0 key.

MWKEY_KP1 Numerickeypad1 key.

MWKEY_KP2 Numerickeypad2 key.

MWKEY_KP3 Numerickeypad3 key.

MWKEY_KP4 Numerickeypad4 key.
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Value Description

MWKEY_KP5 Numerickeypad5 key.

MWKEY_KP6 Numerickeypad6 key.

MWKEY_KP7 Numerickeypad7 key.

MWKEY_KP8 Numerickeypad8 key.

MWKEY_KP9 Numerickeypad9 key.

MWKEY_KP_PERIOD Numerickeypad. key.

MWKEY_KP_DIVIDE Numerickeypad/ key.

MWKEY_KP_MULTIPLY Numerickeypad* key.

MWKEY_KP_MINUS Numerickeypad- key.

MWKEY_KP_PLUS Numerickeypad+ key.

MWKEY_KP_ENTER NumerickeypadEnter key.

MWKEY_KP_EQUALS Numerickeypad= key.

MWKEY_F1 F1 key.

MWKEY_F2 F2 key.

MWKEY_F3 F3 key.

MWKEY_F4 F4 key.

MWKEY_F5 F5 key.

MWKEY_F6 F6 key.

MWKEY_F7 F7 key.

MWKEY_F8 F8 key.

MWKEY_F9 F9 key.

MWKEY_F10 F10 key.

MWKEY_F11 F11 key.

MWKEY_F12 F12 key.

MWKEY_NUMLOCK Num Lock key.

MWKEY_CAPSLOCK CapsLock key.
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Value Description

MWKEY_SCROLLOCK Scroll Lock key.

MWKEY_LSHIFT Left Shift key.

MWKEY_RSHIFT Right Shift key.

MWKEY_LCTRL Left Ctrl key.

MWKEY_RCTRL Right Ctrl key.

MWKEY_LALT Left Alt key.

MWKEY_RALT Right Alt key.

MWKEY_LMETA Left window key.

MWKEY_RMETA Right window key.

MWKEY_ALTGR AlrGr key.

MWKEY_PRINT PrintScrn key.

MWKEY_SYSREQ SysReqkey.

MWKEY_PAUSE Pausekey.

MWKEY_BREAK Break key.

MWKEY_QUIT Quit key.

MWKEY_MENU Menu key.

MWKEY_REDRAW ReDraw key.

MWKEY_RECORD Recordkey.

MWKEY_PLAY Play key.

MWKEY_CONTRAST Contrast key.

MWKEY_BRIGHTNESS Brightnesskey.

MWKEY_SELECTUP Selectupkey.

MWKEY_SELECTDOWN Selectdown key.

MWKEY_ACCEPT Acceptkey.

MWKEY_CANCEL Cancelkey.

MWKEY_APP1 App1 key.
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Value Description

MWKEY_APP2 App2 key.

MWKEY_FIRST First key.

MWKEY_LAST Last key.

Not all of thekey codesareavailableon all architectures.Theconstant
MWKEY_NONASCII_MASK canbeOR’d with akey codeto determineif thekey codeis
outsidethaASCII characterrange.

See Also
GR_KEYMOD, GR_EVENT_KEYSTROKE.

GR_KEYMOD

Name
GR_KEYMOD — Keyboardmodifierkey codes

Synopsis

typedef unsigned int GR_KEYMOD;

Description
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A GR_KEYMODtypeis abitwiseORcombinationof oneor moreof thefollowing
flags.Thesetflagsindicatekeyboardmodifierkeys thatarebeingpressed.

Table 3-1.Modifier KeyCodes

Value Description

MWKMOD_NONE Indicatesnomodifierkeysarepressed.

MWKMOD_LSHIFT Indicatestheleft Shift key.

MWKMOD_RSHIFT Indicatestheright Shift key.

MWKMOD_SHIFT Bitwise ORof theleft andright Shift
keys.

MWKMOD_LCTRL Indicatestheleft Ctrl key.

MWKMOD_RCTRL Indicatestheright Ctrl key.

MWKMOD_CTRL Bit wiseORof theleft andright Ctrl keys.

MWKMOD_LALT Indicatestheleft Alt key.

MWKMOD_RALT Indicatestheright Alt key.

MWKMOD_ALT Bitwise OR if theleft andright Alt key.

MWKMOD_LMETA Indicatestheleft window key.

MWKMOD_RMETA Indicatestheright window key.

MWKMOD_META Bitwise ORof theleft andright window
keys.

MWKMOD_NUM IndicatestheNum Lock key.

MWKMOD_CAPS IndicatestheCapsLock key.

MWKMOD_ALTGR IndicatestheAltGr key.

See Also
GR_KEY, GR_EVENT_BUTTON, GR_EVENT_KEYSTROKE, GR_EVENT_MOUSE.
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GR_LOGFONT

Name
GR_LOGFONT — Font properties

Synopsis

typedef struct
{

long lfHeight;
long lfWidth;
long lfEscapement;
long lfOrientation;
long lfWeight;
GR_CHAR lfItalic;
GR_CHAR lfUnderline;
GR_CHAR lfStrikeOut;
GR_CHAR lfCharSet;
GR_CHAR lfOutPrecision;
GR_CHAR lfClipPrecision;
GR_CHAR lfQuality;
GR_CHAR lfRoman;
GR_CHAR lfSerif;
GR_CHAR lfSansSerif;
GR_CHAR lfModern;
GR_CHAR lfMonospace;
GR_CHAR lfProportional;
GR_CHAR lfOblique;
GR_CHAR lfSmallCaps;
GR_CHAR lfPitch;
char lfFaceName[MWLF_FACESIZE];

} GR_LOGFONT;
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Description
A GR_LOGFONTstructureis a logical font descriptorit is usedto specifythedesired
font characteristicswhencreatinga font. An applicationpassesoneof thesestructures
into the GrCreateFont() functionwhena font is created.

Severalmacrosaredefinedin mwtypes.h to helpbuild theGR_LOGFONTstructure.
Thesemacrosareshown below.

Fields

Type Name Description

long lfHeight Thefont heightin pixels.

long lfWidth Thefont width in pixels.

long lfEscapement Therotationof thefont in tenthsof a
degree.

long lfOrientation Thisfield is not currentlyused.

long lfWeight Thefont weight.Seebelow

GR_CHAR lfItalic GR_TRUE for an italic font,

otherwise GR_FALSE.

GR_CHAR lfUnderline GR_TRUE for an underlined font,

otherwise GR_FALSE.

GR_CHAR lfStrikeOut Thisfield is currentlynotused.

GR_CHAR lfCharSet Thefont characterset.Seebelow

GR_CHAR lfOutPrecision Font typeselection.Seebelow

GR_CHAR lfClipPrecision Thisfield is currentlynotused.

GR_CHAR lfQuality Thisfield is currentlynotused.

GR_CHAR lfRoman GR_TRUE for Roman (upright)

letters, otherwise GR_FALSE.
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Type Name Description

GR_CHAR lfSerif GR_TRUE for a serifed font,

otherwise GR_FALSE.

GR_CHAR lfSansSerif GR_TRUE for a sans-serif font,

otherwise GR_FALSE.

GR_CHAR lfModern GR_TRUE for a modern font,

otherwise GR_FALSE.

GR_CHAR lfMonospace GR_TRUE for a monsspaced font,

otherwise GR_FALSE.

GR_CHAR lfProportional GR_TRUE for a proportionally

spaced, otherwise GR_FALSE.

GR_CHAR lfOblique GR_TRUE for an oblique font,

otherwise GR_FALSE.

GR_CHAR lfSmallCaps GR_TRUE for a small caps font,

otherwise GR_FALSE.

GR_CHAR lfPitch Thefont pitch.Seebelow

char lfFaceName[] ZeroterminatedASCII stringcontaining
thefont facename.

Field Enumerations
Thefollowing paragraphslist theenumerationvaluesthatmaybeusedwith thefields
of theGR_LOGFONTstructure.

Enumerationsfor thelfOutPrecision field.

MWLF_TYPE_DEFAULT MWLF_TYPE_SCALED MWLF_TYPE_RASTER

MWLF_TYPE_TRUETYPE MWLF_TYPE_ADOBE

Enumerationsfor thelfWeight field.
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MWLF_WEIGHT_DEFAULT MWLF_WEIGHT_MEDIUM

MWLF_WEIGHT_THIN MWLF_WEIGHT_DEMIBOLD

MWLF_WEIGHT_EXTRALIGHT MWLF_WEIGHT_BOLD

MWLF_WEIGHT_LIGHT MWLF_WEIGTH_EXTRABOLD

MWLF_WEIGHT_NORMAL MWLF_WEIGHT_BLACK

MWLF_WEIGHT_REGULAR

Enumerationsfor thelfCharSet field.

MWLF_CHARSET_ANSI MWLF_CHARSET_DEFAULT

MWLF_CHARSET_UNICODE MWLF_CHARSET_OEM

Enumerationsfor thelfPitch field.

MWLF_PITCH_DEFAULT MWLF_PITCH_NORMAL

MWLF_PITCH_ULTRACONDENSED MWLF_PITCH_SEMIEXPANDED

MWLF_PITCH_EXTRACONDENSED MWLF_PITCH_EXPANDED

MWLF_PITCH_CONDENSED MWLF_PITCH_EXTRAEXPANDED

MWLF_PITCH_SEMICONDENSED MWLF_PITCH_ULTRAEXPANDED

Built in font facenamesfor thelfFaceName field.

GR_FONT_SYSTEM_VAR GR_FONT_OEM_FIXED

GR_FONT_GUI_VAR GR_FONT_SYSTEM_FIXED

Macros
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Thefollowing macrossetthe

Table 3-1.GR_LOGFONT Macros

Name Description

MWLF_Clear (GR_LOGFONT *lf) Thismacrosetsthesizefieldsof the
structureto zero,theweightto
MWLF_WEIGHT_REGULAR, all of the

flags to GR_FALSE and the face

name to an empty string.

MWLF_SetBold (GR_LOGFONT *lf) ThismacromodifiestheGR_LOGFONT
sothatit describesabold font. The
lfWeight is set to the
constant value
MWLF_WEIGHT_BOLD.

MWLF_SetRegular (GR_LOGFONT

*lf)

ThismacromodifiestheGR_LOGFONT
sothatit describesanon-boldfont. The
lfWeight is set to the
constant value
MWLF_WEIGHT_REGULAR.

MWLF_SetItalics (GR_LOGFONT

*lf)

ThismacromodifiestheGR_LOGFONT
sothatit describesanitalic font. The
lfItalic is set to GR_TRUE,

the lfOblique is set to GR_FALSE

and the lfRoman is set to

GR_FALSE.

MWLF_SetRoman (GR_LOGFONT *lf) ThismacromodifiestheGR_LOGFONT
sothatit describesa romanfont. The
lfItalic is set to GR_FALSE,

the lfOblique is set to GR_FALSE

and the lfRoman is set to

GR_TRUE.
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See Also
GrCreateFont(), GR_FONT_INFO.

GR_PALENTRY

Name
GR_PALENTRY — Paletteentry

Synopsis

typedef struct
{

unsigned char r;
unsigned char g;
unsigned char b;

} GR_PALENTRY;

Description
TheGR_PALENTRY structureis thecoreelementof acolor palettein thenano-X
library.

Fields
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Type Name Description

unsignedchar r Theredcomponentof thecolor.

unsignedchar g Thegreencomponentof thecolor.

unsignedchar b Thebluecomponentof thecolor.

See Also
GR_PALETTE, GR_IMAGE_INFO.

GR_PALETTE

Name
GR_PALETTE — Color palette

Synopsis

typedef struct
{

GR_COUNT count;
GR_PALENTRY palette[256];

} GR_PALETTE;

Description
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TheGR_PALETTE structureis usedto describeanarrayof colorsthatthesystemwill
render.

Fields

Type Name Description

GR_COUNT count Thenumberof paletteentrysin the
palette array.

GR_PALENTRY palette An arrayof palettecolors.

GR_PIXELVAL

Name
GR_PIXELVAL — Hardwaredependentcolor value

Synopsis

#if MWPIXEL_FORMAT == MWPF_TRUECOLOR565
typedef unsigned short GR_PIXELVAL;
#else

#if MWPIXEL_FORMAT == MWPF_TRUECOLOR332
typedef unsigned char GR_PIXELVAL;
#else
#if MWPIXEL_FORMAT == MWPF_PALETTE
typedef unsigned char GR_PIXELVAL;
#else

typedef unsigned long GR_PIXELVAL;
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#endif
#endif

#endif

Description
TheGR_PIXELVAL typeis ahardwaredependentcolorvalueit is typically usedfor
devicedependentimagestorage.Thesizeof thisvalueis dependenton the
configurationsettingsthatwereusedto build theMicrowindowslibraries.

GR_POINT

Name
GR_POINT — Pointstructure

Synopsis

typedef struct
{

GR_COORD x;
GR_COORD y;

} GR_POINT;
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Description
A GR_POINTstructuredefinesthepositionof asinglepixel point on thescreenor
within adrawable.

Fields

Type Name Description

GR_COORD x TheX coordinateof thepoint.

GR_COORD y TheY coordinateof thepoint.

GR_RECT

Name
GR_RECT — Rectanglestructure

Synopsis

typedef struct
{

GR_COORD x;
GR_COORD y;
GR_SIZE width;
GR_SIZE height;

} GR_RECT;
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Description
A GR_RECTstructuredefinesthesizeandpositionof a rectangle.

Fields

Type Name Description

GR_COORD x TheX coordinateof theupperleft corner
of therectangle.

GR_COORD y TheY coordinateof theupperleft corner
of therectangle.

GR_SIZE width Thewidth, in pixels,of therectangle.

GR_SIZE height Theheight,in pixels,of therectangle.

GR_REGION_ID

Name
GR_REGION_ID — Region ID

Synopsis

typedef GR_ID GR_REGION_ID;
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Description
TheGR_REGION_IDtypeuniquelyidentifiesanano-Xregion.

See Also
GR_ID, GrNewRegion(), GrNewPolygonRegion().

GR_SCANCODE

Name
GR_SCANCODE — OEM keyboardscancode

Synopsis

typedef unsigned char GR_SCANCODE;

Description
TheGR_SCANCODEtypeholdsadevicedependentOEM keyboardscancodevalue.

258



Chapter3. Nano-XDataTypes

GR_SCREEN_INFO

Name
GR_SCREEN_INFO — Screenproperties

Synopsis

typedef struct
{

GR_COORD rows;
GR_COORD cols;
GR_SIZE xdpcm;
GR_SIZE ydpcm;
GR_COUNT planes;
GR_COUNT bpp;
long ncolors;
GR_COUNT fonts;
GR_BUTTON buttons;
GR_KEYMOD modifiers;
int pixtype;
GR_COORD xpos;
GR_COORD ypos;
GR_SIZE vs_width;
GR_SIZE vs_height;
GR_SIZE ws_width;
GR_SIZE ws_height;

} GR_SCREEN_INFO;

Description
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A GR_SCREEN_INFOstructureletsyour applicationdeterminescreenpropertiesat
run time.Thestructureis

Fields

Type Name Description

GR_COORD rows Thenumberof rowsof pixelson the
screen.

GR_COORD cols Thenumberof columnsof pixelson the
screen.

GR_SIZE xdpcm Thenumberof pixels(dots)percentimeter
alongtheX axisof thescreen.

GR_SIZE ydpcm Thenumberof pixels(dots)percentimeter
alongtheY axisof thescreen.

GR_COUNT planes Thenumberof colorplanesin thegraphics
hardware.

GR_COUNT bpp Thenumberof bitsperpixel in the
graphicshardware.

long ncolors Thenumberof colorssupportedby the
hardware.

GR_COUNT fonts Thenumberof built-in fonts.

GR_BUTTON buttons Thisfield indicatesthebuttonsthatare
availableon thesystem’spointingdevice.
For a touchscreendeviceonly a left button
is available,for aGPM mousethreebutons
areavailable.

GR_KEYMOD modifiers Thisfield indicatesthemodifierkeys that
areavailableon thesystem’skeyboard
device.
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Type Name Description

int pixtype Thescreendriversnativepixel format.See
below for a list of theavailablepixel
formats.

GR_COORD xpos Thecurrentpositionof themousealong
theX axis.

GR_COORD ypos Thecurrentpositionof themousealong
theY axis.

GR_SIZE vs_width

GR_SIZE vs_height

GR_SIZE ws_width

GR_SIZE ws_height

Pixel Formats
Thefollowing tablelists thepossiblepixel formatvaluesthatmaybereturnedin the
GR_SCREEN_INFOstructure.Therearetwo pseudopixel formats.Theseformatswill
neverbereturnedfrom ascreendriver, but they arebeusedasadatatypewith the
GrArea() function.

Pixel Format Description

MWPF_RGB Thispsuedoformatis usedasaconversionspecifier
whenworkingwith 32bit RGBformatpixel colors.

MWPF_PIXELVAL Thispsuedoformatis usedasanoconversionspecifier
whenworkingwith GR_PIXELVAL pixel colors.

MWPF_PALETTE Palettizedpixel color format.

MWPF_TRUECOLOR0888 Packed32 bit 0/8/8/8truecolor format.

MWPF_TRUECOLOR888 Packed24 bit 8/8/8truecolorformat.

MWPF_TRUECOLOR565 Packed16 bit 5/6/5truecolorformat.
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Pixel Format Description

MWPF_TRUECOLOR555 Packed16 bit 0/5/5/5truecolorformat.

MWPF_TRUECOLOR332 Packed8 bit 3/3/2truecolorformat.

See Also
GrGetScreenInfo(), GR_WINDOW_INFO.

GR_SIZE

Name
GR_SIZE — Graphicobjectsize

Synopsis

typedef int GR_SIZE;

Description
TheGR_SIZEtypeis typically usedto specifythewidth or heightof agraphicobject,
suchasa rectangle.
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GR_TIMEOUT

Name
GR_TIMEOUT — Timeoutvalue

Synopsis

typedef unsigned long GR_TIMEOUT;

Description
TheGR_TIMEOUTtyperepresentstime in milli-secondincrements.

A GR_TIMEOUTvalueis usedby thefunction GrGetNextEventTimeout() to
specifyamaximumamountof time to blockwhile waiting for thenext nano-Xevent
from theeventqueue.

A GR_TIMEOUTvalueis usedin the GR_EVENT_BUTTON structureto specifythe
absolutetimeof themousebuttonevent.

GR_UPDATE_TYPE

Name
GR_UPDATE_TYPE — Window updateevent,eventsubtypes
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Synopsis

typedef int GR_UPDATE_TYPE;

Description
A GR_UPDATE_TYPEenumerationtypeidentifiesthereasonfor awindow receiving
anupdateevent.Whenawindow receivesaGR_EVENT_TYPE_UPDATE or a
GR_EVENT_TYPE_CHILD_UPDATE eventthecorrespondingGR_EVENT_UPDATE
structurewill containafield of this kind thatspecifiestheupdatetype.

Thefollowing tableshowsall of theavailableenumerationvaluesthatcanbeassigned
to aGR_UPDATE_TYPEvariable.

Table 3-1.UpdateEnumerations

Value Description

GR_UPDATE_MAP Indicatesthatthewindow hasbeen
mapped.

GR_UPDATE_UNMAP Indicatesthatthewindow hasbeen
unmapped.

GR_UPDATE_MOVE Indicatesthatthewindow hasbeenmoved.

GR_UPDATE_SIZE Indicatesthatthewindow hasbeen
resized.

GR_UPDATE_UNMAPTEMP Indicatesthatthewindow hasbeen
temporarilyunmapped.A window is
temporarilyunmappedwhile it is moved,
resizedor reparented.

GR_UPDATE_ACTIVATE Indicatesthatthewindow hasbeen
activated.
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Value Description

GR_UPDATE_DESTROY Indicatesthatthewindow hasbeen
destroyed.

GR_WINDOW_ID

Name
GR_WINDOW_ID — Window ID

Synopsis

typedef GR_ID GR_WINDOW_ID;

Description
TheGR_WINDOW_ID typeuniquelyidentifiesanano-Xwindow or pixmap.The
value0 is anillegalvaluefor awindow ID.

GR_ROOT_WINDOW_ID

Nano-Xdefinesaconstantwindow ID GR_ROOT_WINDOW_ID which is alwaysvalid.
Thiswindow ID indicatestheROOT window of thenano-Xserver. TheROOT window
is theeldestancestorof all otherwindows.

265



Chapter3. Nano-XDataTypes

See Also
GR_ID, GrNewWindow(), GrNewWindowEx(), GrNewPixmap(),
GrNewInputWindow(), GrNewPixmapFromData().

GR_WINDOW_INFO

Name
GR_WINDOW_INFO — Retrievewindow properties

Synopsis

typedef struct
{

GR_WINDOW_ID wid;
GR_WINDOW_ID parent;
GR_WINDOW_ID child;
GR_WINDOW_ID sibling;
GR_BOOL inputonly;
GR_BOOL mapped;
GR_COUNT unmapcount;
GR_COORD x;
GR_COORD y;
GR_SIZE width;
GR_SIZE height;
GR_SIZE bordersize;
GR_COLOR bordercolor;
GR_COLOR background;
GR_EVENT_MASK eventmask;
GR_WM_PROPS props;
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} GR_WINDOW_INFO;

Description
Thisstuctureis usedin conjuncionwith the GrGetWindowInfo() functionto return
informationaboutawindow’scurrentproperties.

Fields

Type Name Description

GR_WINDOW_ID wid Thewindow ID of thewindow described
in this structure,or 0 if the window

passed to GrGetWindowInfo() is

invalid.

GR_WINDOW_ID parent Thewindow ID of this window’sparent
window.

GR_WINDOW_ID child Thewindow ID of this window’sfirst child
window. All of this window’schild
windowscanbedeterminedby obtaining
window informationon thefirst child, then
thefirst child’snext sibling, thenthat
child’snext sibling,etc..Thisfield will be
zeroif thewindow hasnochildren.
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Type Name Description

GR_WINDOW_ID sibling Thewindow ID of this windows’snext
siblingwindow. All child windows,of a
particularparent,form asingly linkedlist.
Thisfield indicatesthenext child window
in thelist. Thisfield will bezeroif the
window hasnosiblings,or is thelast
sibling in thelinkedlist.

GR_BOOL inputonly Thisfield is GR_TRUE if the window

is an input only window.

GR_BOOL mapped Thisfield is GR_TRUE if the window

is mapped (visible).

GR_COUNT unmapcount Thedepthof unmappingfor this window.
Whenzerothis window is visible.Each
time thewindow is unmappedthisfield will
increase,eachtime thewindow is mapped
this field will decrement.

GR_COORD x TheX coordinateof theuperleft cornerof
thewindow relative to thescreen.

GR_COORD y TheY coordinateof theuperleft cornerof
thewindow relative to thescreen.

GR_SIZE width Thewidth of thewindow.

GR_SIZE height Theheightof thewindow.

GR_SIZE bordersize Thewidth of thewindow’sborder.

GR_COLOR bordercolor Thecolor of thewindow’sborder.

GR_COLOR background Thewindow’sbackgroundcolor.

GR_EVENT_MASK
eventmask Thewindow’seventmask.Thevalueof

this field indicatesall eventsthatthe
window is selectedto receive (see
GrSelectEvents()).
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Type Name Description

GR_WM_PROPS props Thewindow’swindow manager
properties.

See Also
GrGetWindowInfo(), GR_SCREEN_INFO.

GR_WM_PROPS

Name
GR_WM_PROPS — Window managerproperties

Synopsis

typedef unsigned long GR_WM_PROPS;

Description
A GR_WM_PROPStypeis abitwiseORcombinationof oneor moreof thefollowing
window mangerpropertyflags.

Table 3-1.Window Manager Properties
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Value Description

GR_WM_PROPS_NOBACKGROUND Do notdraw thewindow’sbackground.

GR_WM_PROPS_NOFOCUS Do notallow focusto besetto this
window.

GR_WM_PROPS_NOMOVE Do notallow theuserto movethis
window.

GR_WM_PROPS_NORAISE Do notallow theuserto raisethiswindow.

GR_WM_PROPS_NODECORATE Do not redecoratethewindow.

GR_WM_PROPS_NOAUTOMOVE Do notmovethewindow on thefirst
mapping.

GR_WM_PROPS_NOAUTORESIZE Do not resizethewindow on thefirst
mapping.

GR_WM_PROPS_APPWINDOW Leave theappearanceup to thewindow
manager.

GR_WM_PROPS_APPMASK Thisflagsmasksall of thaappearance
specificflags.Theseinclude
GR_WM_PROPS_BORDER,

GR_WM_PROPS_APPFRAME,

GR_WM_PROPS_CAPTION,

GR_WM_PROPS_CLOSEBOX,

GR_WM_PROPS_BORDER Give thewindow asingleline border.

GR_WM_PROPS_APPFRAME Give thewindow a3D applicationframe.
Thisflag overridesthe
GR_WM_PROPS_BORDER flag.

GR_WM_PROPS_CAPTION Give thewindow a title bar.

GR_WM_PROPS_CLOSEBOX Give thewindow aclosebox.

GR_WM_PROPS_MAXIMIZE Thewindow is maximized.
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GR_WM_PROPERTIES

Name
GR_WM_PROPERTIES — Window managerpropertyconfiguration

Synopsis

typedef struct
{

GR_WM_PROPS flags;
GR_WM_PROPS props;
GR_CHAR *title;
GR_COLOR background;
GR_SIZE bordersize;
GR_COLOR bordercolor;

} GR_WM_PROPERTIES;

Description
A GR_WM_PROPERTIES structureis usedto setandgetawindow’swindow
managerproperties.

Fields

Type Name Description
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Type Name Description

GR_WM_PROPS flags Theseflagsindicatewhichfieldswithin
this structurehavesignificancewhenthis
structureis usedwith thefunction
GrSetWMProperties(). NOTE: This
variablehasnothingin commonwith a
GR_WM_PROPStype,exceptthatit
consumesthesameamountof memory. See
thetablebelow for themeaningof thebits
within this field.

GR_WM_PROPS props Thewindow managerpropertyflags.

GR_CHAR* title Thetext thatappearson thewindow title
bar.

GR_COLOR background Thecolor of thewindow background.

GR_SIZE bordersize Thewidth of thewindow border.

GR_COLOR bordercolor Thecolor of thewindow border.

Table 3-1.GR_WM_PROPERTIES Flags

Value Description

GR_WM_FLAGS_PROPS Theprops field is set.

GR_WM_FLAGS_TITLE Thetitle field is set.

GR_WM_FLAGS_BACKGROUND Thebackground field is set.

GR_WM_FLAGS_BORDERSIZE Thebordersize field is set.

GR_WM_FLAGS_BORDERCOLOR Thebordercolor field is set.

See Also
GrSetWMProperties(), GrGetWMProperties(),
GrSetWindowBackgroundColor(), GrSetWindowBorderSize(),
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GrSetWindowBorderColor(), GrSetWindowTitle().
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