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Introduction

This document characterizes the status quo of the Star|OpenOffice rendering layer,
including quantitative runtime data. For necessary improvements on the API or the
underlying rendering system, this should serve as the basis for performance or feature
enhancements.

Current rendering API

The current rendering API is stratified, i.e. consisting of a low-level (OutputDevice)
and a higher level (extended OutputDevice, XOutputDevice) interface. The API itself
is procedural, and from the feature set comparable to the old Winl6 GDI (graphic
device interface). The noticeable differences are that rendering of cubic bezier curves
is possible (although not all methods can cope with polygons containing curves), text
output now supports BiDi, CTL and Unicode, and that shapes can be filled with
texture bitmaps, gradients or hatches.

Below are listed the API methods of the two mentioned output device classes. For an
even more detailed overview, see http://so-minna.germany.sun.com/www/doxygen-
docs/graphics/classOutputDevice.html or http://so-

minna.germany.sun.com/www/doxygen-docs/graphics/classXOutputDevice.html, the
given references also document subsidiary classes and structures.

OutputDevice Class Reference

Public Methods
virtual ~OutputDevice ()
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OutDevType GetOutDevType () const
void Set3DContext (OutDev3D *p3DContext)
OutDev3D * Get3DContext () const
OpenGL * GetOpenGL ()
void DrawTextLine (const Point &rPos, long nWidth,
FontStrikeout eStrikeout, FontUnderline eUnderline,
BOOL bUnderlineAbove=FALSE)
void DrawText (const Point &rStartPt, const XubString
&rStr, xub_StrLen nIndex=0, xub_StrLen
nLen=STRING LEN, MetricVector *pVector=NULL,
String *pDisplayText=NULL)
long GetTextWidth (const XubString &rStr, xub_StrLen
nIndex=0, xub_StrLen nLen=STRING_LEN) const
long GetTextHeight () const
void DrawTextArray (const Point &rStartPt, const
XubString &rStr, const long *pDXAry=NULL,
xub_StrLen nIndex=0, xub_StrLen
nLen=STRING_ LEN)
long GetTextArray (const XubString &rStr, long
*pDXAry=NULL, xub_StrLen nIndex=0, xub StrLen
nLen=STRING LEN) const
void DrawStretchText (const Point &rStartPt, ULONG
nWidth, const XubString &rStr, xub_StrLen
nIndex=0, xub_StrLen nLen=STRING_ LEN)
xub_StrLen GetTextBreak (const XubString &rStr, long
nTextWidth, xub_StrLen nIndex=0, xub_StrLen
nLen=STRING LEN, long nCharExtra=0) const
xub_StrLen GetTextBreak (const XubString &rStr, long
nTextWidth, USHORT nExtraChar, xub_StrLen
&rExtraCharPos, xub_StrLen nIndex, xub_StrLen
nLen, long nCharExtra=0) const
void GetCharWidth (sal Unicode nFirstChar, sal Unicode
nLastChar, long *pWidthAry) const
void DrawText (const Rectangle &rRect, const XubString
&rStr, USHORT nStyle=0, MetricVector
*pVector=NULL, String *pDisplayText=NULL)
Rectangle GetTextRect (const Rectangle &rRect, const
XubString &rStr, USHORT
nStyle=TEXT DRAW_ WORDBREAK,
TextRectInfo *pInfo=NULL) const
XubString GetEllipsisString (const XubString &rStr, long
nMaxWidth, USHORT
nStyle=TEXT DRAW_ ENDELLIPSIS) const
void DrawCtrlText (const Point &rPos, const XubString
&rStr, xub_StrLen nIndex=0, xub_StrLen
nLen=STRING LEN, USHORT
nStyle=TEXT DRAW_ MNEMONIC, MetricVector
*pVector=NULL, String *pDisplayText=NULL)




file:///D:/temp/etcp_8h.html#a102

file:///D:/temp/classPoint.html

file:///D:/temp/classOutputDevice.html#a18

file:///D:/temp/etcp_8h.html#a102

file:///D:/temp/classOutputDevice.html#a17

file:///D:/temp/classTextRectInfo.html

file:///D:/temp/etcp_8h.html#a102

file:///D:/temp/classRectangle.html

file:///D:/temp/classOutputDevice.html#a16

file:///D:/temp/classRectangle.html

file:///D:/temp/etcp_8h.html#a102

file:///D:/temp/classRectangle.html

file:///D:/temp/classOutputDevice.html#a15

file:///D:/temp/classOutputDevice.html#a14

file:///D:/temp/etcp_8h.html#a102

file:///D:/temp/classOutputDevice.html#a13

file:///D:/temp/classOutputDevice.html#a12

file:///D:/temp/opengl_8cxx.html#a9

file:///D:/temp/classPoint.html

file:///D:/temp/classOutputDevice.html#a11

file:///D:/temp/classOutputDevice.html#a10

file:///D:/temp/classPoint.html

file:///D:/temp/classOutputDevice.html#a9

file:///D:/temp/classOutputDevice.html#a8

file:///D:/temp/classOutputDevice.html#a7

file:///D:/temp/classPoint.html

file:///D:/temp/classOutputDevice.html#a6

file:///D:/temp/vclenum_8hxx.html#a182

file:///D:/temp/vclenum_8hxx.html#a183

file:///D:/temp/opengl_8cxx.html#a9

file:///D:/temp/classPoint.html

file:///D:/temp/classOutputDevice.html#a5

file:///D:/temp/classOutputDevice.html#a4

file:///D:/temp/classOpenGL.html

file:///D:/temp/classOutputDevice.html#a3

file:///D:/temp/classOutDev3D.html

file:///D:/temp/classOutDev3D.html

file:///D:/temp/classOutputDevice.html#a2

file:///D:/temp/classOutputDevice.html#a1

file:///D:/temp/outdev_8hxx.html#a110



long GetCtrlTextWidth (const XubString &rStr,
xub_StrLen nIndex=0, xub_StrLen
nLen=STRING LEN, USHORT
nStyle=TEXT DRAW_MNEMONIC) const
ULONG GetKerningPairCount () const
void GetKerningPairs (ULONG nPairs, KerningPair
*pKernPairs) const
BOOL GetTextBoundRect (Rectangle &rRect, const String
&rStr, xub_StrLen nBase=0, xub_StrLen nIndex=0,
xub_StrLen nLen=STRING LEN) const
BOOL GetTextOutline (PolyPolygon &rPolyPoly, const
String &rStr, xub_StrLen nBase=0, xub_StrLen
nlndex=0, xub_StrLen nLen=STRING LEN, BOOL
bOptimize=TRUE) const
BOOL GetGlyphBoundRects (const Point &rOrigin, const
String &rStr, int nIndex, int nLen, int nBase,
MetricVector &rVector)
BOOL GetGlyphBoundRect (xub_Unicode cChar, Rectangle
&rRect, BOOL bOptimize=TRUE)
BOOL GetGlyphOutline (xub_Unicode cChar, PolyPolygon
&rPolyPoly, BOOL bOptimize=TRUE)
void DrawPixel (const Point &rPt)
void DrawPixel (const Point &rPt, const Color &rColor)
void DrawPixel (const Polygon &rPts, const Color
*pColors=NULL)
void DrawPixel (const Polygon &rPts, const Color
&rColor)
void DrawPoint (const Point &rPt)
void InvertRect (const Rectangle &rRect)
void HighlightRect (const Rectangle &rRect)
void DrawLine (const Point &rStartPt, const Point
&rEndPt)
void DrawLine (const Point &rStartPt, const Point
&rEndPt, const Linelnfo &rLinelnfo)
void DrawPolyLine (const Polygon &rPoly)
void DrawPolyLine (const Polygon &rPoly, const Linelnfo
&rLinelnfo)
void DrawPolygon (const Polygon &rPoly)
void DrawPolyPolygon (const PolyPolygon &rPolyPoly)
void DrawRect (const Rectangle &rRect)
void DrawRect (const Rectangle &rRect, ULONG
nHorzRount, ULONG nVertRound)
void DrawEllipse (const Rectangle &rRect)
void DrawArc (const Rectangle &rRect, const Point
&rStartPt, const Point &rEndPt)
void DrawPie (const Rectangle &rRect, const Point
&rStartPt, const Point &rEndPt)
void DrawChord (const Rectangle &rRect, const Point
&rStartPt, const Point &rEndPt)
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void DrawQOutDev (const Point &rDestPt, const Size_
&rDestSize, const Point &rSrcPt, const Size
&rSrcSize)

void DrawOutDev (const Point &rDestPt, const Size
&rDestSize, const Point &rSrcPt, const Size
&rSrcSize, const OutputDevice &rOutDev)

void CopyArea (const Point &rDestPt, const Point
&rSrcPt, const Size &rSrcSize, USHORT nFlags=0)

void DrawBitmap (const Point &rDestPt, const Bitmap
&rBitmap)

void DrawBitmap (const Point &rDestPt, const Size
&rDestSize, const Bitmap &rBitmap)

void DrawBitmap (const Point &rDestPt, const Size
&rDestSize, const Point &rSrcPtPixel, const Size
&rSrcSizePixel, const Bitmap &rBitmap)

void DrawBitmapEx (const Point &rDestPt, const
BitmapEx &rBitmapEx)

void DrawBitmapEx (const Point &rDestPt, const Size
&rDestSize, const BitmapEx &rBitmapEx)

void DrawBitmapEx (const Point &rDestPt, const Size_
&rDestSize, const Point &rSrcPtPixel, const Size
&rSrcSizePixel, const BitmapEx &rBitmapEx)

void DrawMask (const Point &rDestPt, const Bitmap
&rBitmap, const Color &rMaskColor)

void DrawMask (const Point &rDestPt, const Size
&rDestSize, const Bitmap &rBitmap, const Color
&rMaskColor)

void DrawMask (const Point &rDestPt, const Size
&rDestSize, const Point &rSrcPtPixel, const Size
&rSrcSizePixel, const Bitmap &rBitmap, const Color
&rMaskColor)

void Drawlmage (const Point &rPos, const Image
&rImage, USHORT nStyle=0)

void Drawlmage (const Point &rPos, const Size &rSize,
const Image &rlmage, USHORT nStyle=0)

void DrawGradient (const Rectangle &rRect, const
Gradient &rGradient)

void DrawGradient (const PolyPolygon &rPolyPoly, const
Gradient &rGradient)

void AddGradientActions (const Rectangle &rRect, const
Gradient &rGradient, GDIMetaFile &rMtf)

void DrawHatch (const PolyPolygon &rPolyPoly, const
Hatch &rHatch)

void AddHatchActions (const PolyPolygon &rPolyPoly,
const Hatch &rHatch, GDIMetaFile &rMtf)

void DrawWallpaper (const Rectangle &rRect, const
Wallpaper &rWallpaper)

void DrawWaveLine (const Point &rStartPos, const Point
&rEndPos, USHORT nStyle)
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void DrawGrid (const Rectangle &rRect, const Size
&rDist, ULONG nFlags)
void DrawTransparent (const PolyPolygon &rPolyPoly,
USHORT nTransparencePercent)
void DrawTransparent (const GDIMetaFile &rMtf, const
Point &rPos, const Size &rSize, const Gradient
&rTransparenceGradient)
Color GetPixel (const Point &rPt) const
Color * GetPixel (const Polygon &rPts) const
Bitmap GetBitmap (const Point &rSrcPt, const Size &rSize)
const
void EnableMapMode (BOOL bEnable=TRUE)
BOOL IsMapModeEnabled () const
void SetConnectMetaFile (GDIMetaFile *pMtf)
GDIMetaFile * GetConnectMetaFile () const
void EnableOutput (BOOL bEnable=TRUE)
BOOL IsOutputEnabled () const
BOOL IsDeviceOutput () const
BOOL IsDeviceOutputNecessary () const
BOOL IsOutputNecessary () const
void SetClipRegion ()
void SetClipRegion (const Region &rRegion)
Region GetClipRegion () const
BOOL IsClipRegion () const
Region GetActiveClipRegion () const
void MoveClipRegion (long nHorzMove, long nVertMove)
void IntersectClipRegion (const Rectangle &rRect)

void IntersectClipRegion (const Region &rRegion)
void SetAntialiasing (USHORT nMode=0)

USHORT GetAntialiasing () const
void SetDrawMode (ULONG nDrawMode)
ULONG GetDrawMode () const
void SetLayoutMode (ULONG nMode)
ULONG GetLayoutMode () const
void SetRasterOp (RasterOp eRasterOp)
RasterOp GetRasterOp () const
void SetLineColor ()
void SetLineColor (const Color &rColor)
const Color & GetLineColor () const
BOOL IsLineColor () const
void SetFillColor ()
void SetFillColor (const Color &rColor)
const Color & GetFillColor () const
BOOL IsFillColor () const
void SetBackground ()
void SetBackground (const Wallpaper &rBackground)
const Wallpaper & GetBackground () const
BOOL IsBackground () const
void SetFont (const Font &rNewFont)
const Font & GetFont () const
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void SetTextColor (const Color &rColor)
const Color & GetTextColor () const
void SetTextFillColor ()
void SetTextFillColor (const Color &rColor)
Color GetTextFillColor () const
BOOL IsTextFillColor () const
void SetTextLineColor ()
void SetTextLineColor (const Color &rColor)
const Color & GetTextLineColor () const
BOOL IsTextLineColor () const

void SetTextAlign (TextAlign eAlign)
TextAlign GetTextAlign () const
void SetSettings (const AllSettings &rSettings)
const AllSettings & GetSettings () const
void SetPen (const Pen &rNewPen)
const Pen & GetPen () const
void SetFilllnBrush (const Brush &rNewBrush)
const Brush & GetFilllnBrush () const
void SetBackgroundBrush (const Brush &rNewBrush)
const Brush & GetBackgroundBrush () const
void SetMapMode ()
void SetMapMode (const MapMode &rNewMapMode)
void SetRelativeMapMode (const MapMode
&rNewMapMode)
const MapMode & GetMapMode () const
BOOL IsMapMode () const
void SetRefPoint ()
void SetRefPoint (const Point &rRefPoint)
const Point & GetRefPoint () const
BOOL IsRefPoint () const
Point LogicToPixel (const Point &rLogicPt) const
Size LogicToPixel (const Size &rLogicSize) const
Rectangle LogicToPixel (const Rectangle &rLogicRect) const
Polygon LogicToPixel (const Polygon &rLogicPoly) const
PolyPolygon LogicToPixel (const PolyPolygon &rLogicPolyPoly)
const
Region LogicToPixel (const Region &rLogicRegion) const
Point LogicToPixel (const Point &rL.ogicPt, const
MapMode &rMapMode) const
Size LogicToPixel (const Size &rLogicSize, const
MapMode &rMapMode) const
Rectangle LogicToPixel (const Rectangle &rLogicRect, const
MapMode &rMapMode) const
Polygon LogicToPixel (const Polygon &rLogicPoly, const
MapMode &rMapMode) const
PolyPolygon LogicToPixel (const PolyPolygon &rLogicPolyPoly,
const MapMode &rMapMode) const
Region LogicToPixel (const Region &rLogicRegion, const
MapMode &rMapMode) const
Point PixelToLogic (const Point &rDevicePt) const
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Size PixelTol.ogic (const Size &rDeviceSize) const
Rectangle PixelToLogic (const Rectangle &rDeviceRect) const
Polygon PixelTol.ogic (const Polygon &rDevicePoly) const

PolyPolygon PixelToLogic (const PolyPolygon &rDevicePolyPoly)
const

Region PixelToLogic (const Region &rDeviceRegion) const
Point PixelTol.ogic (const Point &rDevicePt, const
MapMode &rMapMode) const
Size PixelTolLogic (const Size &rDeviceSize, const
MapMode &rMapMode) const
Rectangle PixelToLogic (const Rectangle &rDeviceRect, const
MapMode &rMapMode) const
Polygon PixelTol.ogic (const Polygon &rDevicePoly, const
MapMode &rMapMode) const
PolyPolygon PixelToLogic (const PolyPolygon &rDevicePolyPoly,
const MapMode &rMapMode) const
Region PixelToLogic (const Region &rDeviceRegion, const
MapMode &rMapMode) const
Point LogicTol.ogic (const Point &rPtSource, const
MapMode *pMapModeSource, const MapMode
*pMapModeDest) const
Size LogicTologic (const Size &rSzSource, const
MapMode *pMapModeSource, const MapMode
*pMapModeDest) const
Rectangle LogicTol.ogic (const Rectangle &rRectSource, const
MapMode *pMapModeSource, const MapMode
*pMapModeDest) const
long * LogicTolL.ogic (long *pX, USHORT nCount, const
MapMode *pMapModeSource, const MapMode
*pMapModeDest) const
Size GetOutputSizePixel () const
Size GetOutputSize () const
void Erase ()
void Erase (const Rectangle &rRect)
USHORT GetDevFontCount () const
FontInfo GetDevFont (USHORT nDevFont) const
USHORT GetDevFontSizeCount (const Font &rFont) const
Size GetDevFontSize (const Font &rFont, USHORT
nSize) const
BOOL IsFontAvailable (const XubString &rFontName) const
FontMetric GetFontMetric () const
FontMetric GetFontMetric (const Font &rFont) const
BOOL GetFontCharMap (FontCharMap &rFontCharMap)
const
xub_StrLen HasGlyphs (const Font &rFont, const String &rStr,
xub_StrLen nIndex=0, xub_StrLen
nLen=STRING_ LEN) const
Color GetSolidColor (const Color &rColor) const
USHORT GetBitCount () const
ULONG GetColorCount () const
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void Push (USHORT nFlags=PUSH ALL)
void Pop ()
void DrawEPS (const Point &rPt, const Size &rSz, const
GfxLink &rGfxLink, GDIMetaFile *pSubst=NULL)
::com::sun::star::uno::Referenc
e<
::com::sun::star::awt:: XGraphi
cs > CreateUnoGraphics ()
List * GetUnoGraphicsList () const
List * CreateUnoGraphicsList ()

Static Public Methods
BOOL IsTextUnderlineAbove (const Font &rFont)

XubString GetNonMnemonicString (const XubString &rStr,
xub_StrLen &rMnemonicPos)

XubString GetNonMnemonicString (const XubString &rStr)

Point LogicTologic (const Point &rPtSource, const

MapMode &rMapModeSource, const MapMode
&rMapModeDest)

Size LogicTolLogic (const Size &rSzSource, const
MapMode &rMapModeSource, const MapMode
&rMapModeDest)

Rectangle LogicTol.ogic (const Rectangle &rRectSource, const
MapMode &rMapModeSource, const MapMode
&rMapModeDest)

long LogicToLogic (long nLongSource, MapUnit
eUnitSource, MapUnit eUnitDest)

void BeginFontSubstitution ()

void EndFontSubstitution ()

void AddFontSubstitute (const XubString &rFontName,
const XubString &rReplaceFontName, USHORT
nFlags=0)

void RemoveFontSubstitute (USHORT n)

USHORT GetFontSubstituteCount ()

void GetFontSubstitute (USHORT n, XubString
&rFontName, XubString &rReplaceFontName,
USHORT &rFlags)

Font GetDefaultFont (USHORT nType, LanguageType
eLang, ULONG nFlags, const OutputDevice
*pOutDev=NULL)

XOutputDevice Class Reference

Public Methods
XOutputDevice (OutputDevice *pOut)
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~XOutputDevice ()
OutputDevice * GetOutDev () const
void SetOutDev (OutputDevice *pNewOut)

RasterOp GetRasterOp () const

void SetRasterOp (RasterOp eRop)
void DrawLine (const Point &rStart, const Point &rEnd)

void DrawRect (const Rectangle &rRect, ULONG nXRound=0,
ULONG nYRound=0)

void DrawEllipse (const Rectangle &rRect)

void DrawArc (const Rectangle &rRect, const Point &rStart, const

Point &rEnd)
void DrawPie (const Rectangle &rRect, const Point &rStart, const
Point &rEnd)

void DrawPolyLine (const Polygon &rPoly)

void DrawPolygon (const Polygon &rPoly)
void DrawPolyPolygon (const PolyPolygon &rPolyPoly)

void DrawXPolyLine (const XPolygon &rXPoly)
void DrawXPolygon (const XPolygon &rXPoly)
void DrawXPolyPolygon (const XPolyPolygon &rXPoly)
void DrawBitmap (const Point &rPos, const Size &rSize, const
Bitmap &rBmp)
void DrawBitmap (const Point &rDestPos, const Size &rDestSize,
const Point &rSrcPos, const Size &rSrcSize)
void DrawFormattedText (const Point &rPos, const FormattedText
&rText)
long DrawFormText (const String &rText, const Polygon &rXPoly,
Font aFont, long nAbsStart=0, BOOL bToLastPoint=TRUE,
BOOL bDraw=TRUE, const long *pDXArray=NULL)
long DrawFormText (const String &rText, const XPolygon &rXPoly,
Font aFont, long nAbsStart=0, BOOL bToLastPoint=TRUE,
BOOL bDraw=TRUE, const long *pDXArray=NULL)
const Rectangle & GetFormTextBoundRect () const
const Pen & GetPen () const
void SetPen (const Pen &rPen)
const Brush & GetBrush () const
void SetFilllnBrush (const Brush &rBrush)
void OverridePen (const Pen &rPen)
void OverrideFilllnBrush (const Brush &rBrush)
const Color & GetLineColor () const
void SetLineColor (const Color &rColor)
const Color & GetFillColor () const
void SetFillColor (const Color &rColor)
void SetLineAttr (const SfxItemSet &rAttr)
void SetFillAttr (const SfxItemSet &rAttr)
void SetTextAttr (const SfxltemSet &rAttr)
void SetlgnoreLineAttr (BOOL blgnore)

BOOL GetlgnoreLineAttr ()
void SetlgnoreLineStyle (BOOL blgnore)

BOOL GetlgnoreLineStyle ()
void SetlgnoreFillAttr (BOOL blgnore)
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BOOL GetlgnoreFillAttr ()
void OverrideLineColor (const Color &rColor)

void OverrideFillColor (const Color &rColor)

BOOL IsLineStart () const
void OverrideLineStart (BOOL bOn)

BOOL IsLineEnd () const
void OverrideLineEnd (BOOL bOn)

const Point & GetOffset () const
void SetOffset (const Point &rOfs)
MapMode GetMapMode () const

void SetMapMode (const MapMode &rMap)

Static Public Methods
long InitLineStartEnd (XPolygon &rXPoly, long nWidth, BOOL
bCenter)

Profiling data

The following set of profiling data was generated with a typical number of Draw and
Impress documents, thereby assuming that the graphic-ladden applications such as
Draw and Impress are more demanding with regard to the rendering subsystem. It has
to be said, although, that due to the fact that no representative data is available about
what documents are in use at our customer's site, the results might contain
considerable inaccuracies. The net runtime of the test set was about five to ten
minutes (there is some variation contained, since the tests were run manually).

The following chart shows the top 13 methods with regard to the absolute number of
times they were called:
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Number of calls (top 13)

[] OutputDevice::SetT [ ] XOutputDevice::Set

extLayoutMode() FillAttr

B OutputDevice::SetF [[] OutputDevice::SetT
ont() extLineColor()

[ ] OutputDevice::SetLi
neColor()

[ ] OutputDevice::SetLi
neColor( rColor)

Il OutputDevice::Draw
Polygon()

[] OutputDevice::GetT
extHeight()

[l OutputDevice::GetT
extArray()

[ ] OutputDevice::SetFi
lIColor( rColor )

Il OutputDevice::GetF

ontMetric()

B XOutputDevice::Set
LineAttr

[] OutputDevice::SetFi
lIColor()

The next chart shows the average size of the working sets (i.e. the size of the bitmap
and the gradient area in pixel and the size of the polygon in vertices) of all relevant
methods:

Average working set sizes

[ OutputDevice::DrawGradi [} OutputDevice::DrawMask
ent( const Rectangle& ) ( const Bitmap&)

Bl OutputDevice::DrawGradi [l OutputDevice::DrawPolyg
ent( const PolyPolygon& ) on( const Polygon&)

[ ] OutputDevice::DrawBitma [] XoutputDevice::DrawXPol

pEX( const BitmapEx&, yPolygon( const XPoly-
const Size&) Polygon&)

[ ] OutputDevice::DrawBitma [_| XoutputDevice::DrawXPol
p( const Bitmap&, const ygon( const XPolygon& )
Size&) [ outputDevice::DrawPolyP

[l OutputDevice::DrawHatch olygon( const PolyPoly-

( const PolyPolygon&) gon&)

] OutputDevice::DrawBitma [Jl] OutputDevice::ImplDrawP
p( const Bitmap& ) olyPolygon( const Poly-

[l OutputDevice::GetBitmap gon& )

( const Bitmap&) [] XOutputDevice::DrawXPo

[[] OutputDevice::DrawBitma  lyLine( const XPolygona.)
pEX( const BitmapEx& )






Note that only methods which typically have a significant working set size (drawing
bitmaps or polygons) are contained in this figure.

The following figure shows the average working set sizes (left y-axis) and the
absolute number of calls per method (right y-axis) together in one chart:

Avg. working set sizes and number of calls
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Note that the methods with the highest average working set sizes and the ones with

the highest number of calls are clearly distinct (OutputDevice::DrawGradient( const
Rectangle& ) and OutputDevice::DrawGradient( const PolyPolygon& ) the former,
OutputDevice::DrawPolygon( const Polygon& ) and OutputDevice::DrawPolyPolygon( const
PolyPolygon& ) the latter).

The next figure shows the average time spent in the most time consuming methods
(please note that all Paint(...) methods are excluded from this analysis, since they are
cumulative: the time spent therein is the added time of all called rendering layer
methods. Therefore, they will always have the most time spent within them):





Time spent

Results

[] OutputDevice::Dra
wBitmapEx()

[l OutputDevice::Dra
wGradient( Poly-
Polygon )

[ ] OutputDevice::Dra
wGradient()

[ ] OutputDevice::Dra
wBitmapEx( Size )

[l OutputDevice::Get
Bitmap( Point,
Size)

[] OutputDevice::Dra
wMask( Size )

[l OutputDevice::Dra
wBitmap()

[ ] XOutputDevice::Dr
awXPolyPolygon()

[l OutputDevice::Dra
wOutDev()

[ OutputDevice::Dra
wBitmap( Size )

[ ] XOutputDevice::Dr
awXPolygon()

[ ] OutputDevice::Impl
DrawPolyPolygon()

The above analysis of the profiling data shows that the most time was spent in the

bitmap and polygon methods, which correlates to the fact that those methods also

receive large working sets. With respect to call frequencies, attribute changing

methods such as SetTextLayoutMode or SetFont are most prominent, while their

fraction on the total time spent is neglectable.
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