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C1Bitmap

o
T4: Haslmage. HasMetadata. ImagingFactory. IsDisposed. NativeBitmap. PixelFormat. PixelHeight. PixelWidth

AJYE: Import. Load. Save. Transform

Clipper

70/371: ImageRect

FlipRotator

7F0/371: TransformOptions

FormatConverter

70/371: DestinationFormat. Palette. PaletteTranslate
Scaler

7037 1: DestinationHeight. DestinationWidth. InterpolationMode
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D499 R 53—k

ZDIAYHYRE—KRTIL, Bitmap Z#E AL CEGEHAAL FHiZEFRBALET , Visual Studio TWPF 7T r—a %4k
L. YT IVEGRET T ) r—av(TBIL ., Bitmap AL TIRED A A—2aV bA—)LICH U T IVEGEHEA AL
O—FZEBMTEIENSIROHFET , ORI IVICREINzO—RIE. AN —LA TP HRENL T Bitmap [ZEHEZE R
HFRAOHZFERLTOLET,

Bitmap ZE AL THRED A A—aU bO—LIZEBRZZHMAADIZIE, UTOFIEZEITL TS,

1. FIVr—2avDREEY T NEEOEN
2. Bitmap L CE{&4=AALI—FDEM

UTOERIE, 7T)r—arhRBar91)y12&->T Bitmap RIZERAAEN-EBRERTT 62 RLTVET,

EfROFEHAH

FE1: 75— OFEEY T ILEEDEN

1. Visual StudioT WPF 74— avdEmLE T,
2. 7I)r—avIcU TOSREEMLET,
o C1.WPF4
o C1.WPF.Bitmap.4
o C1.WPF.Automation.4
o C1.WPF.DX4
3. TYYa—33>xHRTO—5 AT, T7API EERY)yIL T, BN - [HLLVIAH LT |%ERL. Resources]
ELSERIEITET,
4. Visual StudioT. Y7 ILE{% Resources 7AIILAZEML. TANSTA 4R IIZTIENE PHSa>1708
T1&HHAAYY—R ] ITRELFET .
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6. XAML E2—[ZT.RE> D Content 7O/ AT /I BT HFRMNEHRELET,
FM2:Bitmap ## L CTH{EFZERAAGI—FOEM

1. A—KE2—(ZYIYEZ T, LLT® import A7 —hAVMEEMLET,
o Visual Basic
Imports C1l.WPF
Imports Cl.WPF.Bitmap
Imports C1.Util.DX
Imports System.Reflection
Imports System.IO
o C#
using C1l.WPEF;
using Cl.WPF.Bitmap;
using C1.Util.DX;
using System.Reflection;
using System.IO;
2. MainWindow 25 AMDEYr< v TE#HELET .
o Visual Basic
"EvheyTEMEELET
Private bitmap As ClBitmap

Public Sub New ()

' T AT IS TRELINDSFUHL

InitializeComponent ()

bitmap = New ClBitmap ()

' InitializeComponent )MFUHLORIZEEDOMEALLEZEMLET,

End Sub
o C#
//EVRyTEMEUELES
ClBitmap bitmap = new ClBitmap/():;

3. REVDI)ITARINEYTRIZA4TL, AN)—LF T/ E VNI Y T ITH U T IVERE

2. U TOI—FEEMLET,
o Visual Basic
"RAVED)YILIRRIC, B EAN)—LIZO—FLET
Private Sub Btn Load Click(sender As Object, e As RoutedEventArgs)
Handles Btn Load.Click
Dim t As Type = Me.GetType
Dim asm As Assembly = t.Assembly
Dim stream As Stream =
asm.GetManifestResourceStream(t, "GrapeCity.png")
bitmap.Load(stream,
New FormatConverter (PixelFormat.Format32bppPBGRA) )
UpdateImage ()
End Sub
o C#
[ /RBEY )y LTS B ERRN)—LICA—RLET
private void Button Click(object sender, RoutedEventArgs e)
{
Assembly asm = typeof (MainWindow) .Assembly;
using (Stream stream =

HFRALT=H

asm.GetManifestResourceStream("Bitmap.Resources.GrapeCity.png"))

{
bitmap.Load(stream,
new FormatConverter (PixelFormat.Format32bppPBGRA)) ;

}

UpdatelImage () ;
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4. YU T )VEBRERTT S Updatelmage AV YREEET H1-0HIZ, LTOI—FZEMLET,
o Visual Basic
'O—FENf-ERERRLET
Private Sub UpdateImage ()
Me.image.Source = bitmap.ToWriteableBitmap ()
Me.image.Width = bitmap.PixelWidth
Me.image.Height = bitmap.PixelHeight
End Sub
o C#
//B—RENTF-ERERRLET
private void UpdateImage ()
{
this.image.Source = bitmap.ToWriteableBitmap () ;
this.image.Width = bitmap.PixelWidth;
this.image.Height = bitmap.PixelHeight;
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o,
%ﬂb
Bitmap (. A—H—D 7Ot REXIELEGREZNIET 5= D ZLDHEEEYR—LLTWVET,

ERDFHAAHE L VRTF
HARAABLCREEZI—FRICKET EHEEZRVFT .

ERDERA
SESFLEMEI—FRISERATEHEEZFVFET,

H{RDFZHIAHE IR

Bitmap IZ[FERZEFHRAALT-ODESEFEELHENAHYET , C1Bitmap V3R (F, T7AILPAEY R —LGEEDTFES
FHY—RAMSEREZRAALTZHD ., LIDOH D Load A—/A—O—KRAYYRERELET, Tz, BEO AT —2E5HRHA
A BEBROYA X EVEIER, FHEREENAFHEYVORINMOEZRES S-OITERATEET,

FAAENT-ERIL. T7AIVEZIEAEY RN —LIZRETBHIENTEET, C1Bitmap VSR (X, avTFHHRE5I1$E
LTZIF AND—HEHI7%: Save AV wRZERBLET, C1Bitmap IFFEf-. HR—rEhTWA &I THERICHLTERI®D
SaveAs *VYRHEIRHEELFET,

LUTFOI—RIE . REVDI) v IBICEBDEBRERAAATRET SHEERLTVES, 3—FFIT
(&, OpenFileDialog # & U SaveFileDialog ZfEAL T, 1—H— DI U DEEDHFRICRESNTOSEBRI7AILIC
TORALET  AM) =LA TPV BB EHRAHA AT HEIZDOVTIE, (7497 R 2—F1ESBL TS,

e Visual Basic

Partial Public Class MainWindow
Inherits Window

"EvhRy IS O—NIVEREEELET
Dim bitmap As New ClBitmap ()

IRERU D) IBRICE O F e Ry O RIIEEDEEREO—KRTH/A Uk
Private Sub Button Click(sender As Object, e As RoutedEventArgs)
Dim ofd = New OpenFileDialog()
ofd.Filter = "Image Files|*.ico;*.bmp;*.gif;" +
"*.png;*.jpg;*.Jjpeg; *.jxr;r L tif, L tifE"

If ofd.ShowDialog () .Value Then

bitmap.Load(ofd.FileName,
New FormatConverter (PixelFormat.Format32bppPBGRA) )

Image.Source = bitmap.ToWriteableBitmap ()
Image.Width = bitmap.PixelWidth
Image.Height = bitmap.PixelHeight

End If

End Sub

"RAVD I IBEICE DV F o — R Y RIZRRSNDEREZT7AILVELTREFET AUk
Private Sub Button Click 1(sender As Object, e As RoutedEventArgs)
Dim sfd As New SaveFileDialog()
sfd.Filter = "Png Files (*.png) |*.png"
sfd.CheckPathExists = True

If sfd.ShowDialog () .Value Then
bitmap.Save (sfd.FileName, ContainerFormat.Png)
End If
End Sub
End Class

o C#
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public partial class MainWindow : Window
{
//EYRT T DT O—NIIVEREESLET
ClBitmap bitmap;

public MainWindow ()
{

InitializeComponent () ;

//EVRyTE=DEELET
bitmap = new ClBitmap();
}

/IRB DY IBFICE ) F iRy I RITEBDEHREZA—RT 51Uk
private void Button Click(object sender, RoutedEventArgs e)
{
var ofd = new OpenFileDialog();
ofd.Filter = "Image Files|*.ico;*.bmp;*.gif;" +
"*.png;*.jpg;*.jpeg; *.jxr;*L.tif;r L tiffE";

if (ofd.ShowDialog() .Value)
{
bitmap.Load (ofd.FileName, new
FormatConverter (PixelFormat.Format32bppPBGRA) ) ;
image.Source = bitmap.ToWriteableBitmap () ;
image.Width = bitmap.PixelWidth;
image.Height = bitmap.PixelHeight;

}
/IRB G IBEIZE Y Fr—Ry I RIZRRENDEBRET7AILELTRET 210k

private void Button Click 1(object sender, RoutedEventArgs e)
{
SaveFileDialog sfd = new SaveFileDialog();
sfd.Filter = "Png Files (*.png) |*.png";
sfd.CheckPathExists = true;

if (sfd.ShowDialog () .Value)
{

bitmap.Save (sfd.FileName, ContainerFormat.Png);

}

ZEHL0E

Bitmap (&, ZUvELY | RER., i K/ME/. BEELRE . BHRICH L CSESFLEREBRATEETT . LD EREFDE
ZEHRIZOVWTRUET,

EBOI)vELYT
I—FRIZHIVEL T NBERET HHEZEFUVET,
B8 D R ER
I—RFRIZRENEERET IHEERZVET,
& 0 B #5
O—FRICEERNEERETIHEEZVFET,
E& DL K/HE /I

O—FRIZHIEK/ARNLBZRET HHEEFVET,
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B{ED2)vEL T

2RJERICENT, BIREN-IL—LEHEOERRNDOE VL OERMLF) U TERBT HITH->TIE, VIvELS
AN EMLIZYET , Bitmap &, VY y\—EMEFERLTY—REBEZYYvTIL. BB ERDO—BEHRARALTENTE
E3 8

LTOEHRIE. 7)vEV T #REERLTLVET,

B MainWindow = O .

| ER0ZHAH | | E&OIUIEVT

) ¥ .:31,.5_
ﬂ:“:‘ﬁ%ﬂi LR

J—KFNT Bitmap Z2EALTA A=Yy T BI2E ROFIEEETLET .

1. D import AT —kAVMEEBILETS,
o Visual Basic
Imports System.IO
o C#
using System.IO;

2. Form1 45RIZT EREAZTO— /L EHELTHRMELET,

o Visual Basic

"EREMEELES

Dim start As Point

Dim selection As Rect

Dim dragHelper As ClDragHelper
o C#

/| EREDNEBRIELEYT

Point start;

Rect selection;

ClDragHelper dragHelper;

3. MainWindow > RMS9RNT, RSV O AFv—&HHTEEHEMHIEL. RSV T ARUNEYTRISATLE

10 Copyright © GrapeCity, Inc. All rights reserved.



- Bitmap for WPF

11

TO

o Visual Basic
"R DIRF—DIzOITR ST NI IS—EDHELET
dragHelper = New ClDragHelper (image)

"RIYTARNUNEERLET

dragHelper.DragDelta += dragHelper DragDelta ()
o C#

/RS9I DL RF X —DI=OITR TV T AN IN—ZNEELET

dragHelper = new ClDragHelper (image) ;

/IR T AR EEZLET
dragHelper.DragbDelta += dragHelper DragDelta;

O yN—TREERTA=HIZ LTOa—FEEMLEYT,

o Visual Basic
"EHREFERT A D TransformAY YR
Private Sub ApplyTransform(t As BaseTransform)
Dim newBitmap = bitmap.Transform(t)
bitmap.Dispose ()
bitmap = newBitmap
UpdateImage ()
End Sub

"IRE D)V IRFIZO ) yN—EMEERT DA Ub
Private Sub Button Click(sender As Object, e As RoutedEventArgs)

Dim cropRect = DirectCast (selection, RectD) .Round()
ApplyTransform(New Clipper (New ImageRect (cropRect)))
End Sub
o C#
/| BEBEBRT HAVIE

void ApplyTransform(BaseTransform t)
{
var newBitmap = bitmap.Transform(t);
bitmap.Dispose() ;
bitmap = newBitmap;
UpdateImage () ;
}

/IR D)9 IRFZO ) yN—FMEBERT 54Nk
private void Button Click 1 (object sender, RoutedEventArgs e)
{
var cropRect = ((RectD)selection) .Round();
ApplyTransform(new Clipper (new ImageRect (cropRect)));
}

LDV TENDERO—ERERIRT 5712, LTOI—FZEBMLET,

o Visual Basic
"EEASERD—EERERT DI
Private Sub dragHelper DragDelta (sender As Object, e As ClDragDeltaEventArgs)
Dim pos = e.GetPosition (image)
pos = New Point (Math.Max (0, Math.Min (pos.X, bitmap.PixelWidth)),
Math.Max (0, Math.Min (pos.Y, bitmap.PixelHeight)))

selection = New Rect (Math.Round(Math.Min (start.X, pos.X))
Math.Round (Math.Min (start.Y, pos.Y))
Math.Round (Math.Abs (start.X - pos.X)
Math.Round (Math.Abs (start.Y - pos.Y)

14
14
) 14
))
End Sub
Private Sub image MouseLeftButtonDown (sender As Object, e As MouseButtonEventArgs)

Handles image.MouselLeftButtonDown

MyBase.OnMouseLeftButtonDown (e)

Dim pos = e.GetPosition (image)

start = New Point (Math.Max (0, Math.Min (pos.X, bitmap.PixelWidth)),

Math.Max (0, Math.Min (pos.Y, bitmap.PixelHeight)))
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End Sub

Private Sub image MouseLeftButtonUp (sender As Object, e As MouseButtonEventArgs)
Handles image.MouseLeftButtonUp
MyBase.OnMouseLeftButtonUp (e)
Dim pt = e.GetPosition (image)
If Math.Abs (pt.X - start.X) < 4 AndAlso Math.Abs(pt.Y - start.Y) < 4 Then
selection = New Rect (0, 0, bitmap.PixelWidth, bitmap.PixelHeight)
End If
End Sub
o C#
/ /EEMNSEBRDO—EEEIRT 51 b
private void image MouseLeftButtonDown (object sender,
System.Windows.Input.MouseButtonEventArgs e)
{
base.OnMouselLeftButtonDown (e) ;
var pos = e.GetPosition (image);
start = new Point(
Math.Max (0, Math.Min (pos.X, bitmap.PixelWidth)),
Math.Max (0, Math.Min(pos.Y, bitmap.PixelHeight))):;
}

private void image MouseLeftButtonUp (object sender,
System.Windows.Input.MouseButtonEventArgs e)
{
base.OnMouseLeftButtonUp (e) ;
var pt = e.GetPosition (image) ;
if (Math.Abs(pt.X - start.X) < 4 && Math.Abs(pt.Y - start.Y) < 4)
{
selection = new Rect (0, 0, bitmap.PixelWidth, bitmap.PixelHeight) ;
}
}

void dragHelper DragDelta (object sender, ClDragDeltaEventArgs e)
{
var pos = e.GetPosition (image) ;
pos = new Point (Math.Max (0, Math.Min (pos.X, bitmap.PixelWidth)),
Math.Max (0, Math.Min(pos.Y, bitmap.PixelHeight)));

selection = new Rect (
Math.Round (Math.Min (start.X, pos.X))
Math.Round (Math.Min (start.Y, pos.Y)),
Math.Round (Math.Abs (start.X - pos.X))
Math.Round (Math.Abs (start.Y - pos.Y))

’

);
}
6. F5 F—#HLTT7 IV —avF#RTL. [EBOHRAAH IREIVED I L TEEEHRAFAHFET
7. BED—HEIIVRATERL. TEBRDIIVEL T I'RAVEI )T BHE BIREN =B BAYERLNET,

R D R

Bitmap &, EfRZHt AR EIFEAMICREETEET , Bitmap ZEAL TREL =M/ A—UZF AT SIZ(X. FlipRotator
25 A0 TransformOptions 70/3 74X FELE T, TransformOptions 7’0/37 «[&. TransformOptions 7| % {& |
FOTEHEETEET,

LT OERIE, #EARICRELEZERERLTVET,
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EfEOE#AS | |RAACERELIT | |BHACRELET

LTFOa—FIX. RE D0 )y oBICEEE E TE X ERIZREESE A A EEZRLTOWET, COFITIX. D1y RE—
FESSAVTERLEY T ILEFERLEY,

e Visual Basic

Private Sub ApplyTransform(t As BaseTransform)
Dim newBitmap = bitmap.Transform(t)
bitmap.Dispose ()

bitmap = newBitmap
UpdateImage ()
End Sub

"REUD )y OBFICEREM A RICREESE SRk

Private Sub Button Click 1(sender As Object, e As RoutedEventArgs)
ApplyTransform(New FlipRotator (TransformOptions.FlipVertical))

End Sub

"Ry ORICERERA RIS RESE DAL

Private Sub Button Click 2(sender As Object, e As RoutedEventArgs)
ApplyTransform(New FlipRotator (TransformOptions.FlipHorizontal))

End Sub

o C#

void ApplyTransform(BaseTransform t)
{
var newBitmap = bitmap.Transform(t);
bitmap.Dispose();
bitmap = newBitmap;
UpdatelImage () ;
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[/ READ) OB ICEGRE M A RICREESE DI+
private void Button Click 1(object sender, RoutedEventArgs e)

{
ApplyTransform(new FlipRotator (TransformOptions.FlipVertical));

}
/IRBUG) Y URICEREEARICRESE S IR

private void Button Click 2 (object sender, RoutedEventArgs e)

{
ApplyTransform(new FlipRotator (TransformOptions.FlipHorizontal));

}

{0 Bl ¥R

Bitmap TI&. EffZ & [EIYICI0R. 180, 270E IRz TEEY , Bitmap ZEAL TA A—UZMEERT I
[%. FlipRotator 75X ® TransformOptions 7O/ 7% ELFEF , TransformOption FA/\F 4
[, TransformOptions 5| FE{EICL>THETEET .

LT OERIE, FEtEYIC180E EEL-ERZRLTLNES,

EROFHLy FFEtEYICEELEY FEEREYICEELET

UTDa—KRI&, A2 D0y 7k IZREtEY ERFFETRY DA RICEREZRESE S HEERLTVET . COBITIE. T
AVYRAB—b 1y ar THERBILE=Y U TIVEERLET,

e Visual Basic

Private Sub ApplyTransform(t As BaseTransform)
Dim newBitmap = bitmap.Transform(t)
bitmap.Dispose ()
bitmap = newBitmap
UpdateImage ()
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End Sub

"REUED) Y RFICRETEY ICERZEERSE AU

Private Sub Button Click 1 (sender As Object, e As RoutedEventArgs)
ApplyTransform(New FlipRotator (TransformOptions.Rotatel80))

End Sub

"RAVD) OB REFETEY ICEGREEE RSB HI AUk

Private Sub Button Click 2 (sender As Object, e As RoutedEventArgs)
ApplyTransform (New FlipRotator (TransformOptions.Rotate270))

End Sub

o C#

void ApplyTransform(BaseTransform t)
{
var newBitmap = bitmap.Transform(t);
bitmap.Dispose() ;
bitmap = newBitmap;
UpdateImage () ;
}

/IR ED )y BICEGERETEY [CEIERSE 54Nk
private void Button Click 1(object sender, RoutedEventArgs e)

{
ApplyTransform(new FlipRotator (TransformOptions.Rotatel80));

}
//RBUT) Y RICEGRE REFETEYICEERSE S IRk

private void Button Click 2 (object sender, RoutedEventArgs e)

{
ApplyTransform(new FlipRotator (TransformOptions.Rotate270));

}

{8 D Hi K/ Fdé /1

EHR DR/ (RT—U27) 1, BHEDYH A X (YA DR IZHESERLEOEELREHTY, Bitmap T
(E. Scaler 75X M InterpolationMode T O/ AT % HERAL T, ERDOILK/ME/NEITIENTEET,

LI DERIE. JEK/HE/MEREERLTVET,
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B MainWindow — O >

EfROFE A ElROFE] EiROTLK

LTOa—FI(&, RE )y OEBROIEK/MENERLTOET,, COFITIK. T4 9O RG—r 13> TERLEY
DINEFERALET,

e Visual Basic

Private Sub ApplyTransform(t As BaseTransform)
Dim newBitmap = bitmap.Transform(t)
bitmap.Dispose ()
bitmap = newBitmap
UpdateImage ()

End Sub

"IRALES YT BEICEROIEREITIAR UL
Private Sub Button Click 1 (sender As Object, e As RoutedEventArgs)
Dim px As Integer = CInt(bitmap.PixelWidth * 0.625F + 0.5F)
Dim py As Integer = CInt(bitmap.PixelHeight * 0.625F + 0.5F)
If px > 0 AndAlso py > 0 Then
ApplyTransform(New Scaler (px, py, InterpolationMode.HighQualityCubic))
End If
End Sub

"RAVED) VT BEFICER DFENETIAR U
Private Sub Button Click 2 (sender As Object, e As RoutedEventArgs)
Dim px As Integer = CInt(bitmap.PixelWidth * 1.6F + 0.5F)
Dim py As Integer = CInt (bitmap.PixelHeight * 1.6F + 0.5F)
ApplyTransform(New Scaler (px, py, InterpolationMode.HighQualityCubic))
End Sub

o C#
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void ApplyTransform(BaseTransform t)
{
var newBitmap = bitmap.Transform(t);
bitmap.Dispose() ;
bitmap = newBitmap;
UpdateImage () ;
}

[ IRBUED )9S BEFICEBDILKREITIANUE
private void Button Click 1 (object sender, RoutedEventArgs e)
{

int px = (int) (bitmap.PixelWidth * 0.625f + 0.5f);

int py (int) (bitmap.PixelHeight * 0.625f + 0.5f);

if (px > 0 && py > 0)

{

ApplyTransform(new Scaler (px, py, InterpolationMode.HighQualityCubic)):;
}
}

/IRBUED ) DT BEEICEBOMBEINEITIARNUE
private void Button Click 2 (object sender, RoutedEventArgs e)
{
int px = (int) (bitmap.PixelWidth * 1.6f + 0.5f);
int py (int) (bitmap.PixelHeight * 1.6f + 0.5f);
ApplyTransform(new Scaler (px, py, InterpolationMode.HighQualityCubic)):;
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Bitmap DI

[Bitmap MREIEIav(E, a—HF—DEHRD Bitmap IV bO— )L DEREEEES JU—RAGFERAETERZLTL
BHIEERMRELTVWET . ROV 3V TlE, Bitmap TIRESN TLHHBEEEIC DLV THRBALET .

Direct2D T7xY+D&EA
Direct2D T7x/b4a—RCERAT S AEEHBELET,

Direct2D T7x 7+ 0%

Direct2D I£. Microsoft IZ&>TE&Et &L T- 2D 57494 APl T, BEEZIRET B -ODLELEAAABEIVHREZLOT
TODREINTVET . CD API Z2FERAT DL EVvhTyT 2D OF AN TR RNDERE TEREL AT Hi Ak
T9,

Bitmap Tl&. Direct2D T I7xVrEFEALIY . BHRICI Iz VML BRI HIENTEET , Bitmap #EAL CGERTESE
BITIIMERIZ-ELES,

T5—(HHR)

S —THRR

KERZT

Pad Ny
FARTLARAV T YT
I RR

Iyt

+E7

NHDITIIMN D 1 DEBATERISEALTAHAELES . ROEIL, Bitmap T Direct2D AT 5HIEL T, #HAH
2D TT7xVRD 1 D ¥k IERLTVET,

| Eg0=a2a | | FovEaTIoor |

O—RT. Bitmap #' Direct2D Evb 2y FCEHEINFET , RIZ Direct2D ZFEAL TEEZIZVEL. Direct3D APl LD EE

18 Copyright © GrapeCity, Inc. All rights reserved.



- Bitmap for WPF

BIZE-THARAI IV, YR INBRENET . TRTORENT T LI, B Direct2D EVhIyTH%

C1Bitmap [CA—KLEINFET,

EEIZO YR oo EAT AI1Z(1%. C1.Util.DX.Direct2D.Effects ZRTZER DA /I\ISATHD

Shadow. AffineTransform2D. Composite D 7A/ST & FEHALET .

UTOFIEIF, 2D O¥ R IT IO ERICSERY 2HEERLET . COBITIE 1V I RE— I THERLI= YU T ILEE

ALEY,
1. ROABMEMEEMLES .

o Visual Basic
Imports D2D = C1l.Util.DX.Direct2D
Imports D3D = Cl1.Util.DX.Direct3D1l1
Imports DW = C1.Util.DX.DirectWrite
Imports DXGI = C1.Util.DX.DXGI
Imports C1.Util.DX

o C#
using D2D = C1l.Util.DX.Direct2D;
using D3D = Cl.Util.DX.Direct3D1l1;
using DW = Cl.Util.DX.DirectWrite;
using DXGI = C1l.Util.DX.DXGI;
using C1.Util.DX;

2. RDYZAF T OMEERLET
o Visual Basic
Private bitmap As ClBitmap

"REMTYY—R
Private d2dFactory As D2D.Factory2
Private dwFactory As DW.Factory

'V EEYY—R
Private dxgiDevice As DXGI.Device
Private d2dContext As D2D.DeviceContextl

' Direct2DMIAHIAHFHER
Private shadow As D2D.Effects.Shadow

Private affineTransform As D2D.Effects.AffineTransform2D

Private composite As D2D.Effects.Composite
o C#
ClBitmap bitmap;

/) EEMI)Y—RX
D2D.Factory2 d2dFactory;
DW.Factory dwFactory;

// FEEJ)I—R
DXGI.Device dxgiDevice;
D2D.DeviceContextl d2dContext;

// Direct2DMIAHAHZNER
D2D.Effects.Shadow shadow;
D2D.Effects.AffineTransform2D affineTransform;
D2D.Effects.Composite composite;
3. ROBYEHEINEEZEELFET,
o Visual Basic
Const marginLT As Integer 20
Const marginRB As Integer = 36

Public Enum ImageEffect
Original
Shadow
End Enum
o C#
const int marginLT = 20;

19
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const int marginRB = 36;

public enum ImageEffect
{

Original,

Shadow
}

. AM)—LZEFERALTE®Z C1Bitmap [TA—RLET, FMITOVTIE 71y IR 5 —F 1ESRL TS,
. ROA—FZEMLT, VY—REER Y —REERRL . BV —REEREBEMITET,

o Visual Basic
' Direct2DB&UDirectriteZ7IR)EERLET
d2dFactory = D2D.Factory2.Create (D2D.FactoryType.SingleThreaded)
dwFactory = DW.Factory.Create (DW.FactoryType. [Shared])

" GPUJY—REERLEY
CreateDeviceResources ()
o C#
// Direct2DBEUDirectWriteI 7V JZEERLET
d2dFactory = D2D.Factory2.Create (D2D.FactoryType.SingleThreaded) ;
dwFactory = DW.Factory.Create (DW.FactoryType.Shared) ;

// GPUYY—RZEERLET

CreateDeviceResources () ;

. ROA—FZEEMLT, 2D YR T T7zIEERALET,

o Visual Basic
Private Sub Button Click(sender As Object, e As RoutedEventArgs)

UpdateImageSource (ImageEffect.Shadow)
End Sub

Private Sub CreateDeviceResources ()
Dim actualLevel As D3D.Featurelevel
Dim d3dContext As D3D.DeviceContext = Nothing
Dim d3dDevice = New D3D.Device (IntPtr.Zero)
Dim result = HResult.Ok
For 1 As Integer = 0 To 1
" N—ROIT7HRATELGVMGE (FwaRPEFEALET
Dim dt = If(i = 0, D3D.DriverType.Hardware, D3D.DriverType.Warp)
result = D3D.D3Dll1.CreateDevice (Nothing, dt, IntPtr.Zero,
D3D.DeviceCreationFlags.BgraSupport Or _
D3D.DeviceCreationFlags.SingleThreaded,
Nothing, 0,
D3D.D3D11.SdkVersion, d3dDevice, actuallLevel, d3dContext)
If result.Code <> CInt (&H887A0004UI) Then
! DXGIiERRORiUNSUPPORTED
Exit For
End If
Next
result.CheckError ()
d3dContext.Dispose ()

' DXGIEBERMLET (FTUT—2ar i TWSEEFITRISV T T510)
dxgiDevice = d3dDevice.QueryInterface (Of DXGI.Device) ()
d3dDevice.Dispose ()

' RenderTargetZERBLET (Direct2DIEBIAMDeviceContext)

Dim d2dDevice = D2D.Devicel.Create (d2dFactory, dxgiDevice)

Dim rt = D2D.DeviceContextl.Create (d2dDevice, D2D.DeviceContextOptions.None)
d2dDevice.Dispose ()

rt.SetUnitMode (D2D.UnitMode.Pixels)

d2dContext = rt

" AAIRAADIREERLET
shadow = D2D.Effects.Shadow.Create (rt)
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affineTransform = D2D.Effects.AffineTransform2D.Create(rt)
composite = D2D.Effects.Composite.Create(rt)
End Sub

Private Sub UpdateImageSource (imageEffect 1 As ImageEffect)
" Y—RBEBROEENDE VI EEET HEREMEDHAIRIEAH D=0,
" INMLDEV IV ERTY AHDI—OUNBETYT
Dim targetOffset = New Point2F (marginLT, marginLT)
Dim w As Integer = bitmap.PixelWidth + marginLT + marginRB
Dim h As Integer = bitmap.PixelHeight + marginLT + marginRB

LU —RRA T
Dim rt = d2dContext

' W& Direct2DE VRV TEERLET
Dim bpTarget = New
D2D.BitmapPropertiesl (New D2D.PixelFormat (DXGI.Format.B8G8R8A8 UNorm,
D2D.AlphaMode.Premultiplied),
CSng (bitmap.DpiX), CSng(bitmap.DpiY), D2D.BitmapOptions.Target Or _
D2D.BitmapOptions.CannotDraw)
Dim targetBmp = D2D.Bitmapl.Create(rt, New Size2L(w, h), bpTarget)

' RREVNIYTELUA —RRICEEFTET
rt.SetTarget (targetBmp)

" EEERELET

rt.BeginDraw ()

" RREVNIYTESYTLET
rt.Clear (Nothing)

' ClBitmapEf%Direct2DEMRICEHRLFET
Dim d2dBitmap = bitmap.ToD2DBitmapl (rt, D2D.BitmapOptions.None)

Select Case imageEffect 1
Case ImageEffect.Original
rt.DrawImage (d2dBitmap, targetOffset)
Exit Select
Case ImageEffect.Shadow
rt.DrawImage (ApplyShadow (d2dBitmap), targetOffset)
Exit Select
End Select
d2dBitmap.Dispose ()

If Not rt.EndDraw (True) Then
targetBmp.Dispose ()

' |[HGPUZEEBMBIREINIZBE. BBV —REBERL THTIZSLY
DiscardDeviceResources ()
CreateDeviceResources ()
Return
End If

' RREVNRYTETRYFLET
rt.SetTarget (Nothing)

' —BFRIACIBitmapA T VT UMEERILET
Dim outBitmap = New ClBitmap (bitmap.ImagingFactory)

' Direct2DMEREVIIYTHMSCIBLtmaplE{EEF A R—rLET
outBitmap.Import (targetBmp, rt, New RectL(w, h))
targetBmp.Dispose ()

' ClBitmapZWriteableBitmaplTZEH#L, A A—DY—RELTHERALET

image.Source = outBitmap.ToWriteableBitmap ()
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outBitmap.Dispose ()
End Sub

Private Sub DiscardDeviceResources ()
shadow.Dispose ()
affineTransform.Dispose ()
composite.Dispose ()
dxgiDevice.Dispose ()
d2dContext.Dispose ()

End Sub

Private Function ApplyShadow (bitmap As D2D.Bitmapl) As D2D.Effect
shadow.SetInput (0, bitmap)
shadow.BlurStandardDeviation = 5.0F
affineTransform.SetInputEffect (0, shadow)
affineTransform.TransformMatrix = Matrix3x2.Translation (20.0F, 20.0F)
composite.SetInputEffect (0, affineTransform)
composite.SetInput (l, bitmap)
Return composite

End Function

o C#

private void Button Click(object sender, RoutedEventArgs e)

{
UpdateImageSource (ImageEffect.Shadow) ;

private void CreateDeviceResources ()
{
D3D.Featurelevel actuallevel;
D3D.DeviceContext d3dContext = null;
var d3dDevice = new D3D.Device (IntPtr.Zero);
var result = HResult.Ok;
for (int 1 = 0; 1 <= 1; 1i++)
{
/) =Rz T7HAREATELMGE XWARPEFEALET
var dt = 1 == 0 ? D3D.DriverType.Hardware : D3D.DriverType.Warp;
result = D3D.D3Dl1l.CreateDevice (null, dt,
IntPtr.Zero, D3D.DeviceCreationFlags.BgraSupport |
D3D.DeviceCreationFlags.SingleThreaded,
null, 0, D3D.D3Dl1l.SdkVersion,
d3dDevice, out actuallevel,
out d3dContext);
if (result.Code != unchecked((int)0x887A0004)) // DXGI_ ERROR UNSUPPORTED
{

break;

}
result.CheckError () ;
d3dContext.Dispose () ;

// DXGIEBHEHMLET (TIVr—arNhicn TWNBESITRIZD T T51=60)
dxgiDevice = d3dDevice.QueryInterface<DXGI.Device>();
d3dDevice.Dispose () ;

// RenderTargetZERLET (Direct2DE A D DeviceContext)
var d2dDevice = D2D.Devicel.Create (d2dFactory, dxgiDevice) ;
var rt = D2D.DeviceContextl.Create

(d2dDevice, D2D.DeviceContextOptions.None) ;
d2dDevice.Dispose () ;
rt.SetUnitMode (D2D.UnitMode.Pixels) ;
d2dContext = rt;

/) $FHAHDNBREERLET
shadow = D2D.Effects.Shadow.Create(rt);
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affineTransform = D2D.Effects.AffineTransform2D.Create(rt);
composite = D2D.Effects.Composite.Create(rt);

}

void UpdateImageSource (ImageEffect imageEffect)
{
/) V—REBOHENDEI LI EEET DD H I H D=5,
/] CNBEDEVEIERTTDODI—SUNBETY
var targetOffset = new Point2F (marginLT, marginLT) ;
int w = bitmap.PixelWidth + marginLT + marginRB;
int h = bitmap.PixelHeight + marginLT + marginRB;

/] LUE—REFTOHb
var rt = d2dContext;

// *EDirect2DEVhI T EERLET

var bpTarget = new D2D.BitmapPropertiesl (
new D2D.PixelFormat (DXGI.Format.B8G8R8A8 UNorm,
D2D.AlphaMode.Premultiplied),
(float)bitmap.DpiX,
(float)bitmap.DpiY, D2D.BitmapOptions.Target |
D2D.BitmapOptions.CannotDraw) ;

var targetBmp =
D2D.Bitmapl.Create(rt, new Size2L(w, h), bpTarget);

/) RBEEVNIYTEL U F —RRICEERTET
rt.SetTarget (targetBmp) ;

// HEEZERIRLET

rt.BeginDraw () ;

/] REEYRIYTEH)TLET
rt.Clear (null);

// ClBitmapBE{#%Direct2DE{RICEHLET
var d2dBitmap =
bitmap.ToD2DBitmapl (rt, D2D.BitmapOptions.None) ;

switch (imageEffect)
{
case ImageEffect.Original:
rt.DrawImage (d2dBitmap,
targetOffset);
break;
case ImageEffect.Shadow:
rt.DrawImage (ApplyShadow (d2dBitmap),
targetOffset);
break;
}
d2dBitmap.Dispose () ;

if (!rt.EndDraw(true))

{
targetBmp.Dispose () ;

// |BGPUEEBEMHIRENTIGE . BV —RAEBEEML TAH T
DiscardDeviceResources () ;

CreateDeviceResources () ;

return;

}

// REEYRIYTETAYFLET
rt.SetTarget (null);

// —BEMIACIBi tmapA T DTV MEERILET
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var outBitmap =
new ClBitmap (bitmap.ImagingFactory) ;

// Direct2DAEREYFIYTMSCIBLtmaplEEE A R—LET
outBitmap.Import (targetBmp, rt, new RectL(w, h));
targetBmp.Dispose () ;

// ClBitmapZWriteableBitmaplZZEHL, A A—Y—RELTHERLEY
image.Source = outBitmap.ToWriteableBitmap () ;
outBitmap.Dispose () ;

private void DiscardDeviceResources ()
{
shadow.Dispose () ;
affineTransform.Dispose();
composite.Dispose();
dxgiDevice.Dispose () ;
d2dContext.Dispose ()

’

D2D.Effect ApplyShadow (D2D.Bitmapl bitmap)

shadow.SetInput (0, bitmap):;

shadow.BlurStandardDeviation = 5f;
affineTransform.SetInputEffect (0, shadow);
affineTransform.TransformMatrix = Matrix3x2.Translation (20f, 20f);
composite.SetInputEffect (0, affineTransform);
composite.SetInput(l, bitmap);

return composite;
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