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- J Properties
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E 2.1: MVVM N\5—>%&EHUIEAEEE

ENENOEZECDWTLAETEHRALE T,

2.1.1 MainWindow.xaml HXU MainWindow.xaml.cs ZHIRT D

MVWM NS —>BZZ &S, —MRBICIE—DD View (T LT ViewModel (F—D. DED——3di&
ERDFET, CDTEMNS, D> ROZEERITISAIE OOView., ZHUTK T D "ViewModel" (& OO
ViewModel E&fF1F2E. MATFNEETD UL THMDYRIIRADET,

BEDZEMNS, TTAILRTEBIMENTLD MainWindow IS5 (EIREICRDIESH. HIBRLET .
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2.1.2 "Views". "ViewModels". "Models" A LS ZEBMT D

MVVM XS —2(CETK EWNS T EE. BNENIS AN View, ViewModel. Model UL NMNTHEE
TEBRENDTECRDET., ZDIESH. T7AIVBAITEDFEDITUYRTVKLDIC, IBHOHMNSTAILITT
NDITBELDSICLET,

2.1.3 "Views" JAJLAIC MainView D+ > RS EBINT D

FIAIL R THEBESNTLZ MainWindow WD D+ > RODISAZHIBRLTUE > Eledd,. CDE
FTEDa > ROBPRRSNFER A, TDIZH, MainView EWVWDEZRIDT«1 > RODISIEROTT T
AR TERRENB T4 RIOEVTEERELUET,

CCTlE "Views" TAILAIC "MainView" EWDEFIDITSRAZEDT« > ROELUTEMT BIEIFICIRD
£9.

2.14 "ViewModels" J#)LF(C MainViewModel 75 X&BHNT D

MVVM J\5 =2 ([CEDWTHEZHB RSB E. View @ DataContext & U T, X592 ViewModel %
IBEITDINENHDET., KIFEEIMUE MainView (CHTIET D ViewModel & LT, MainViewModel 27
SAEEIMUEYT, COEZHIZ [2.1.1 MainWindow.xaml 8K MainWindow.xaml.cs ZHIR9 D] TN
e RANCHEDODTLET,

Ffe. INRTD ViewModel (F. BEBOTO/N\F A ENEE=NCEE. ZOEEZ View ([LIEXDMNE
N&DET, COEERBANYT DHEEE INotifyPropertyChanged -1 >4~ —J T —XHMRMEL TW\BTZ8.
ViewModel (F@i#RBY(C INotifyPropertyChanged - >F—J T —XZEEURITINERDFLA. INZEE
RIDHIC. ViewModel (Fuwsd" NotificationObject IS AZBEARITI SR EFTDLDICLET,
NotificationObject 75X (C DT (& [2.2.1 NotificationObject 75X | &S8R UL T IZEL),

215 Appxaml (CEEIRENTULD StartupUri 70/« ZHIBR I D

FJA)L RTIE MainWindow.xaml TEZESNTWZD 1 > ROV TV —> 3 ViREIEICERREIND
KD, Appxaml (C StartupUri /{7« & LT "MainWindow.xaml" MEESNTULELZ. CZTlE
MainWindow (FfFTEL/RULVEs, CDEERZHIBRLET,

Flz, BEFCD, > ROZEFRRIDI— REO-RE/\A> RTHD Appxaml.cs (CRRIRTDIzsh. &
CTCIFFCSEMULERE A

d—R 2.1: StartupUri 2’'0J)\F 1 D2k ZEHIBR LU= App.xaml

<Application x:Class="Tips_Sample.App"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml">
<Application.Resources>

</Application.Resources>
</Application>

2.1.6 Appxaml.cs T OnStartup() XYW RZEA—/)\—-51 RTD

App DS RA®D OnStartup() XV R, 7TUT—> 3 VEEHFICIFEENDIAYVY RTY, T View
(Cxt9 D DataContext /T« DEFTE L. Show() XVW RIEUHUICKDT1 > RODRRES T30
F9., EBOO— REIRDOELDICRDET,

d—R 2.2: App 95 ADI—REI\1VR

N WN R

namespace Tips_Sample

{

using System.Windows;
using Tips_Sample.ViewModels;
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using Tips_Sample.Views;

/// <summary>
/// App.xaml OME/ERAOT YD
/// </summary>
public partial class App : Application
{
protected override void OnStartup(StartupEventArgs e)

{
base.OnStartup(e);

var w = new MainView();
var vm = new MainViewModel();

w.DataContext = vm;
w.Show();

22 MWM N\EG—>DIzsbDEARNIRT S X

ZZTlE MVWM NS -2 ZFIRT DIz (CARRIRISE INotifyPropertyChanged -1 >F—2J T —RXRZERFEL
JTeOSREL ICommand A > —J I —RAEERUILEISAZEERZLET,

2.2.1 NotificationObject 75X

TOF 4 ZE% View fICImET B/2HIC. ViewModel FJz(E Model (& INotifyPropertyChanged -1
2H—J1—REEZURITNERDFEEA. UH\L. COAM2F—-T1—REEEIDHICBERAC T
— RZEERETERBRVDT. HENUHZDA>2F—TT—REEEUZISAELT NotificationObject
DSRERDEDICERELET,

J—R 2.3 : NotificatioinObject 75 ADER

NotificationObject.cs

Ooo~NoOuUTh WN R

using System.ComponentModel;
using System.Runtime.CompilerServices;

/// <summary>
/// INotifyPropertyChanged 1 >A—J I —RZERUICMRISRAZERLUET,
/// </summary>
public abstract class NotificationObject : INotifyPropertyChanged
{
#region INotifyPropertyChanged MX>//\
/// <summary>
[/ TONFTAEBRFICHRELUET,
/// </summary>
public event PropertyChangedEventHandler PropertyChanged;
#endregion INotifyPropertyChanged MDX>//(

/// <summary>
/// PropertyChanged 1> hERITUET,
/// </summary>
/// <param name="propertyName">JO/\F 4 &ZBELZEI . </param>
protected void RaisePropertyChanged([CallerMemberName]string propertyName = null)
{
var h = this.PropertyChanged;
if (h != null) h(this, new PropertyChangedEventArgs(propertyName));
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24 }

25

26 /// <summary>

27 /1] TOINGF A EZEEANLITY,

28 /// </summary>

29 /// <typeparam name="T">ZJO)\F+ DEZRULET, </typeparam>

30 /// <param name="target">ZE I D ITO/\FT+1 DEERZIBELET . </param>

31 /// <param name="value">ZEBEDEZIELFEI. </param>

32 /// <param name="propertyName">J[0/\F 4 &ZIBELEXTI . </param>

33 /// <returns>TO/\F A BICEENGDIEIHBEIC true ZIRUFET . </returns>

34 protected bool SetProperty<T>(ref T target, T value, [CallerMemberName]string
propertyName = null)

35 {

36 if (Equals(target, value)) { return false; }

37 target = value;

38 RaisePropertyChanged(propertyName);

39 return true;

40 }

41 |}

INotifyPropertyChanged -1 >4 —2J T —RXMDXA>)\(E PropertyChanged 1 X2 RNEZIFTIMN. ZDAN
SR ERESEDILHDAYVY K& 2 DEELTVET,

RaisePropertyChanged() XVwv R(&, BENSG > O0/N\FTo&ZIBELTCI—-ILI D ET, 2070
NFAPNEELZZEZ View ([GRFET . TO/NTr2Z2AEBE LB IRNTOTO/N\FAHEES
NEEULTIERBNET . 722U, CallberMemberName EBiEEZE Y /R— 2302/ S(CXko>Ta)A
IWUTIEBE. JONFTo 27238 L TEenT0/\TaAEEESNEE L TEBIENET,

SetProperty() XV R(&, TONF A EEZEETDIZHDNILINTT, £5BD RaisePropertyChanged() X
Vv RiE, JONFaEZLY hFREEERTI-ILEINDIAVY RICBRDET, LA T, O/
(fEZEtY h330—RE—ECLUTUFZ(E. TO/NFr&ELY b3 —RE RaisePropertyChanged()
AVw RZEID—)LTDI—RN—D(CFEFEDFT,

INBEDAY Y ROFERBIFRDLDICIRDFERT .

J— R 2.4 : NotificationObject IS5 AMIRMIT DAV W RDEAH!
SampleViewModel.cs
1| /// <summary>
2| //) TONFAEEOFEROIZERITITHDITAZRUET.
31 /// </summary>
4 | public class SampleViewModel : NotificationObject
519
6 private int _id;
7 /// <summary>
8 //] R FEESERCFFHEELET.,
9 /// </summary>
10 public int ID
11 {
12 get { return this._id; }
13 set
14
15 [/ TONTABEICEENGDINE DN EHRUET,
16 if (this._id != value)
17 {
18 this._id = value;
19 /] EENGOTFECEERBMZS CRNET,
20 RaisePropertyChanged("ID");
21 }
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

}

private int _age;
/// <summary>
/] FnEBEECFEEELET,
/// </summary>
public int Age
{
get { return this._age; }
set { SetProperty(ref this._age, value); }
}

private string _firstName;
/// <summary>

/] BEBUSFEIZIFHELE T,
/// </summary>

public string FirstName

{
get { return this._firstName; }
set
/] TONFABICEENGDIZIBEIC true MEDZET,
if (SetProperty(ref this. firstName, value))
// TEEE(C FullName O/« OEF@BIZEH ZIRANET,
RaisePropertyChanged("FullName");
}
}
}

private string _lastName;
/// <summary>

/] WWEBUSFTIZIFHELE T,
/// </summary>

public string LastName

{
get { return this._lastName; }
set
// TONFABICEENGDIZIBEIC true MEDZET,
if (SetProperty(ref this._lastName, value))
// BEEE(C FullName O/« OEF@BMEH Z/R2NET .
RaisePropertyChanged("FullName");
}
}
}

/// <summary>

/] KRE&ZEEULET,
/// </summary>

public string FullName

{
}

get { return string.Format("{0} {1}", this.FirstName, this.LastName); }
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o)
)

Ooo~dOoOOuUTh WN R

SetProperty() XV v RZFEDTICTONFTAEBOEEZHRDBE. ID TO/F 1D set 7IzHD
KOC, IREDELLER U T, BADBECHUWMEZARA L., TDZEEEHZ RaisePropertyChanged() X

Vv RTEZRDIZTFNENTER A,

CHUTHT U, SetProperty() XV w R(E, Age TO/\F 4 D set 7IZHDKS(C. TO/\F+ BEDEE
ETDEBBIHZZDIZDO—1TTELZENTEDRLDCRDFET, BEOTO/\FT+ (D Age O/

TADEIOBESHZHEDULET,

EER(C (L, FullName O/ DEDIC MOTONFAEICHKIZFLU TCEBENDZI TONFT A EHDET,
OIS, oTO/I\FT A EHAZEESINIZEE(C, FullName 0O/ F + OZEEEE H /A0 RFNIERR

DEBA. COLDRVIHETH. SetProperty) AVw RIVERAERDET ., FirstName O/ 1

LastName 0/ D set 7P DKISIC. SetProperty() XV RORDEICELD T BHDTO/INF

MENEEENZHZEE. TOEENRMEND LS (C RaisePropertyChanged() AV RD5IEIC
"FullName" Z5X%. BODZEFEHDE(C FullName T/« DEREBIMEHB D LDICTEET,

2.2.2 DelegateCommand 25X

Windows Presentation Foundation 5| =%

MEP>D Command TJONFAREET—HINA>FT 4 >0 TFBEHIC, ICommand 1 >F—TxT—X

wZEE LTz DelegateCommand ISR ZRDEKDICERLET,

J—K 2.5: DelegateCommand 95 ADERE
egateCommand.cs
using System;
using System.Windows.Input;

/// <summary>
/// ICommand > —JT—RX%ZEREULINVY RADISRAZRULEXT,
/// </summary>
public class DelegateCommand : ICommand
{
#region private Jo —JLR
/// <summary>
/// OXR> RZEITITDIEHDAYY RZ2FIFLET.
/// </summary>
private Action<object> _execute;

/// <summary>

/// AR > ROERITAIGEMZHIBI T DIZHDAV Y RERIFUE T,
/// </summary>

private Func<object, bool> _canExecute;

#endregion private 7« —JLR

#region A NS4S
/// <summary>
/1] FUWA DRI RZERMUEFT
/// </summary>
/// <param name="execute">AN> RZFEITIDCHDAVY RZIEELFT ., </param>
public DelegateCommand(Action<object> execute)
: this(execute, null)
{
}

/// <summary>

/1] FUWA DRI R2ERLUET

/// </summary>

/// <param name="execute">AN> RZFEITIDCHDAVY RZIEELFET . </param>

/// <param name="canExecute">_ 1N > ROETHGEMZHBTREHDAVY REIEELET,
</param>

public DelegateCommand(Action<object> execute, Func<object, bool> canExecute)

{
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39 this._execute = execute;

40 this._canExecute = canExecute;

41 }

42 #endregion I A NSUH

43

44 #region ICommand DX >)\

45 /// <summary>

46 /// AXR> ROERITEIEEEZHBIUET,

47 /// </summary>

48 /// <param name="parameter">C MDIIE(CXF T B/I\SA—FEIBEELET ., </param>
49 /// <returns>AN > ROEITOIEETHDIEEIC true ZRUZFET, </returns>
50 public bool CanExecute(object parameter)

51 {

52 return this. canExecute != null ? this._canExecute(parameter) : true;
53 }

54

55 /// <summary>

56 /// R ROEITAIREENEE SN ES(CRELFET,

57 /// </summary>

58 public event System.EventHandler CanExecuteChanged

59 {

60 add { CommandManager.RequerySuggested += value; }

61 remove { CommandManager.RequerySuggested -= value; }

62 }

63

64 /// <summary>

65 /// IR RZEFETUET,

66 /// </summary>

67 /// <param name="parameter">C MDIIB(CXT T B/I\SA—FEIEELET, </param>
68 public void Execute(object parameter)

69 {

70 if (this._execute != null)

71 this._execute(parameter);

72 }

73 #endregion ICommand MDA/

74 | }

ERCUIE T DAEO. EITHRNE DN ZHIRITDLHDIVRFEOT > RICK D> TERDIZH. NS
DIIEZ BIEC DTS AN TR T DD TII/RL ., private TR T+« —JLRTHSD _execute & _canExecute
EHTHREFELET,

DelegateCommand IS5 XADERBIIRD XS (CIRDET,

J—R 2.6 : DelegateCommand 25 XD{EFHI

SampleViewModel.cs

1| /// <summary>

2| /// DelegaeCommand S ADERAMZERIITZHDISRAZRUET,
3| /// </summary>

4 | public class SampleViewModel : NotificationObject
519

6 private double _lhs;

7 /// <summary>

8 /1] BN eBEER(FEERELET,

9 /// </summary>

10 public double Lhs

11 {

12 get { return this._lhs; }

13 set { SetProperty(ref this. lhs, value); }
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14 }

15

16 private double _rhs;

17 /// <summary>

18 /] Bl EEUSHIZFHEL XTI,

19 /// </summary>

20 public double Rhs

21 {

22 get { return this._rhs; }

23 set { SetProperty(ref this._rhs, value); }

24 }

25

26 private double _answer;

27 /// <summary>

28 /// STERERZEEULET.

29 /// </summary>

30 public double Answer

31 {

32 get { return this._answer; }

33 private set { SetProperty(ref this._answer, value); }
34 }

35

36 private DelegateCommand _divideCommand;

37 /// <summary>

38 /// BIDBON> RZEELET,

39 /// </summary>

40 public DelegateCommand DivideCommand

41 {

42 get

43 {

44 return this._divideCommand ?? (this._divideCommand = new DelegateCommand(
45 _ =

46 {

47 // TZIEEONY REUTEITI DR Z IR UE T,
48

49 /] BIDBZHTIRNFET,

50 this.Answer = this.Lhs / this.Rhs;

51 ¥

52 _ =

53 {

54 /] CTZICIEEToIREM R 3 DR Z R U E T,
55

56 // BDENEOLSDES(CEIDENEITTEET,
57 return this.Rhs != 0.0;

>8 1)

59 }

60 }

61|}

DelegateCommand S5 XADIA> A NSO TIE, £—5ICOV> REUTEITIDUEZ, ET5(2K
EUTONY ROETOIEEHBIZED CIRDUWBZEIEELET . FABADELSIC. SLAFRICKDIREZAL
DIEN—MRCEONE T, BICERITAETHDIV ROBEIZ. OV ANSTHIDE_S|IF=AET
BTENTEZET,

FROSLIRTIIAIBIFHEFERLURNDT " " EWDSEHEZELTVEIN, CommandParaneter %
ZITHBRIBEE. BEENEEZLZEURZEDIARVLWTLEL D,
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2.3  Person 25X

CCTlE BTILIOSREUTELIRD AT —4S %KY Person IS RA%EFEHZULET,

2.3.1 Gender FIZHK

ANDMERNZER T TeHDINEARE LT, Gender FIFEFZRDESICERLET.

J—R 2.7 : Gender FIEADES
ViewModelBase.cs
1| /// <summary>
21 // HRIEERUET,
3| /// </summary>
4 | public enum Gender
511
6
7
8

/// <summary>
//] HRIARBRZERLUEFT .

/// </summary>

9 Unknown = @,

10

11 /// <summary>

12 //] BEEERUFET,
13 /// </summary>

14 Male,

15

16 /// <summary>

17 //] TE=EERUFET,
18 /// </summary>

19 Female,

20 | }

2.3.2 Person 95X

AT —45%EKT Person IS RAZRDEDSICERUZET . Person VSR (EALDI>3>F—45E0UTE
B < NSz, NotificationObject IS AMNSIRETDIZET. BEOTO/NFT A BEZBATETDILD
(CLUTWET,

J—R 2.8: Person 95 ADERE
ViewModelBase.cs
1| /// <summary>
2| /11 NW7—59%2KUET,
3| /// </summary>
4 | public class Person : NotificationObject
519
6 private string _name;
7 /// <summary>
8

/] REZEEUSFTEEERELET.

9 /// </summary>

10 public string Name

11 {

12 get { return this._name; }

13 set { SetProperty(ref this._name, value); }
14 }

15

16 private int _age;

17 /// <summary>
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18 /] FEZEBUSFET(FHELFT.

19 /// </summary>

20 public int Age

21 {

22 get { return this._age; }

23 set { SetProperty(ref this._age, value); }
24 }

25

26 private Gender _gender;

27 /// <summary>

28 /1] R EBEERCEEELET,

29 /// </summary>

30 public Gender Gender

31 {

32 get { return this._gender; }

33 set { SetProperty(ref this._gender, value); }
34 }

35

36 private bool _isAuthenticated;

37 /// <summary>

38 //] SRREBHFNE DN EEUSEITIFHELF T,

39 /// </summary>

40 public bool IsAuthenticated

41 {

42 get { return this._isAuthenticated; }

43 set { SetProperty(ref this._isAuthenticated, value); }
44 }

45 1}
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3CH# ([CRDDNN

AET(E, C# TRIRIDHDELRFAMEBITLET

31 byte]] & int REDEAT—FBEHB(CEHET D (Tips_BitConverter)

BHDI\A h—45 byte[]] IN5Z/)\A h—FEERT DL System.BitConverter ISR ZEENET
CDEE, Intel D x86 REFYUNLI>FT 4 7>ZHALTNDZS. byte[] EEFIDOERDIES(C(FE T
\TBARERSHDET,

311 int IREDT—FENS byte[] [CEHTD

BEARFT—SBNS byte[] [CEMTDEE(E GetBytes() AV RZEFENET,

J—R 3.1: System.BitConverter 75 XT byte[] [CET S

0g
1 | namespace Tips_BitConverter

211

3 using System;

4 using System.Ling;

5

6 class Program

7 {

8 static void Main(string[] args)

9 {

10 byte[] bytes;

11 int int32;

12

13 // bytes = { @x78, 0x56, 0x34, ox12 }
14 int32 = 0x12345678;

15 bytes = BitConverter.GetBytes(int32);
16 PrintByteArray(bytes);

17

18 // bytes = { @x12, 0x34, 0x56, 0x78 }
19 int32 = 0x78563412;

20 bytes = BitConverter.GetBytes(int32);
21 PrintByteArray(bytes);

22

23 Console.ReadKey();

24 }

25

26 static void PrintByteArray(byte[] bytes)
27 {

28 var str = bytes.Select(x => "0x" + x.ToString("X2"));
29 Console.WriteLine("Bytes = {{ {0} }}", string.Join(", ", str));
30 }

31 }

32|}
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i file:///Z: YKWpfIntroduction. Tips/Tips_BitCor

B 3.1: byte[] [CEBETNTWS

EITHRRZRTEONDLD(C. U NLI>T 4 7> DRE( byte[] (CEHULEBOERDIBENANES
nNODFEY,

GetBytes() XYW RDANSZIEIE short 2 long IREMDT—FEEIEEITDEMNTEDIDT, LIIh
< byte[]] (CEUIZWEEECDAVY REFESZENTEET,

3.1.2 byte[] M5 int IREDT—HEUCEMRT D

byte[] MESEAST —HR(CEMMIT DS, HIXE int BEDIBE(E Tolnt32() AVw R, long BDBE(E
Tolnte4() AV RZEENET,

J—R 3.2: System.BitConverter VS ATEAT—FBICERIT S

Ooo~dOoOuUTh WN R

namespace Tips_BitConverter
{
using System;
class Program
{
static void Main(string[] args)
{
byte[] bytes;
int int32;
// ©x78563412
bytes = new byte[] { ©x12, 0x34, 0x56, 0x78 };
int32 = BitConverter.ToInt32(bytes, 0);
Console.WriteLine("int32 = Ox{0}", int32.ToString("X8"));
// ©0x12345678
bytes = new byte[] { 0x78, 0x56, 0x34, 0x12 };
int32 = BitConverter.ToInt32(bytes, 0);
Console.WriteLine("int32 = Ox{0}", int32.ToString("X8"));
Console.ReadKey();
}
}
}

i file:/f/Z: Y KWpfIntroduction. Tips,/Tips_

B 3.2:int [CEBENTVS

EITHERENSRTEDNDLSIC. UNLISFT 4 7> OBE(FTERD byte]] DEZEDIEE & (FFDIE
H(CRDFET,
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ft1(CE ToBoolean(). ToChar() IREDAVY REFABEEINTULET,
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Windows Presentation Foundation #5| =&

3.2

string XFH|ZXF1— RCEHT D (Tips_Encoding)

Ooo~NoOuTh WN PR

XFFH)%Z ASCI J— RY° Unicode 01— R(CEHIT B(C(E System.Text.Encoding ISR ZEfENET

J—R 3.3 : System.Text.Encoding S5 ATXFI1—RICEIATD

namespace Tips_Encoding

{
using System;
using System.Ling;
using System.Text;
class Program
{
static void Main(string[] args)
{
var str = "01233%0L\D";
byte[] bytes;
Console.WriteLine("str = {@}", str);
bytes = Encoding.ASCII.GetBytes(str);
PrintByteArray(bytes);
bytes = Encoding.Unicode.GetBytes(str);
PrintByteArray(bytes);
bytes = Encoding.UTF8.GetBytes(str);
PrintByteArray(bytes);
Console.ReadKey();
}
static void PrintByteArray(byte[] bytes)
{
var str = bytes.Select(x => "0x" + x.ToString("X2"));
Console.WriteLine("Bytes = {{ {0} }}", string.Join(", ", str));
}
}
}

o oMo

E 3.3: ZhTNOXFI—RICEBRENTWVS

BixC ASCI O— RICIEFEANFEFIRVDT, 0x3F 9712h5E 7 [CIRBLDTY,
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33 $AT AL ORUDTIVIRZEUST D (Tips_SpecialFolderPath)

T7AIDGIHESTHEITDES, BT IT7AILNEITINTVWD ALY Mo Lo MUY, IRIEOI—H—
MEALTWBT RO MY TREDIIVIREZSBIT B EEFEZL4HNDET., CCTRERESVOIEEHKRT L
I NUDBEHEZBITUET .

J—R 3.4 : System.Environments 95 XZRML\/z MainViewModel

MainViewModel.cs

Ooo~NoOuUTh WN PR

namespace Tips_SpecialFolderPath.ViewModels

{

using System;

public class MainViewModel : NotificationObject

{

/// <summary>

//] FEERD AN Z RSB ZEISLET,
/// </summary>

public Array SpecialFolders

{
}

get { return Enum.GetValues(typeof(Environment.SpecialFolder)); }

private Environment.SpecialFolder _specialFolder;
/// <summary>
/] BRENTZHRFHR T A )L 2B F (TR ELE T,
/// </summary>
public Environment.SpecialFolder SpecialFolder
{
get { return this._specialFolder; }
set

{
if (SetProperty(ref this._specialFolder, value))

{
}

RaisePropertyChanged("FullPath");

}

/// <summary>
/1] FRIT AW DT IV R ZEIEUET
/// </summary>

public string FullPath
{

}

get { return Environment.GetFolderPath(this.SpecialFolder); }

J—R 3.5 : System.Environment.SpecialFolder 51&{4% ComboBox T#ERTZS MainView

MainView.xaml

oo ulTh wWN R

<Window x:Class="Tips_SpecialFolderPath.Views.MainView"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:sys="clr-namespace:System;assembly=mscorlib”
Title="MainView" Height="100" Width="400">

<StackPanel>

<TextBox Text="{Binding FullPath, Mode=OneWay}" IsReadOnly="True" />
<ComboBox ItemsSource="{Binding SpecialFolders}"
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9 SelectedItem="{Binding SpecialFolder}"
10 Margin="0,10,0,0" />

11 </StackPanel>

12 | </Window>

) T

C:¥ProgramData¥Microsoft¥Windows¥Start Menu

CommonStartMenu

34 : WHIANSIDIIWIABRFEND

System.Environment.GetFolderPath() XYV w RZEFERTDE. T AT MY TIREDREE T A ILINDTILILX
ZIEICEIE T D ENTEET,
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34 O9J7A)L%ZH79 S (Tips_DebugTrace)

System.Diagnostics.Debug 275 XX> System.Diagnostics.Trace 75X Tld. Xwv—DHAFEEHID o
S ROMBIEEE /R D TWET, HANXZENMITDCET, XvE—2ZT7AMILEVUTREFIDZENTE
FI,

34.1 Debug U3RICKBOTIT7AILESN

Debug 75X (FTVTOERS M)V DEBUG MEREIN TULVRLVMEE(E T >/ WA ILIIRICIFRSIRL)
Jz&. Release R CHAETNBZ 7L TUICIEZDOI— RASENRVNCEICRDET., ULEEADT. &
KETETNYIEHRELCTHEUZWEEZRECFERLUET,

ZTEZTETINVIRNES RS ELENTD4 > ROICERREINBDDIE. T/N\YIENZEERITDIIF—
[CBIEMEEUVTERESNTVBINSTY, RITOURXFT—EWVWKDEEHRIDCENTEFI., DFED.
COURFT—EULTITF7AIVARETDIURFT—ZEBIMTDCETOAT I 7AINAENTRIZENTED K
SICRDET, BERSINTLBYUZF—(d Debug. Listeners FO/\F« THRI D ENTEES, ALY
S 3 ARENTIREIRD T, EFRBN/MERREE(CHTRRIET. 22U, HND1 > ROAKRHDTBI2HD
URF—BEENTULDTZ. Debug.Listeners.Clear() XYW RZFEITLUTCULED & HAOTr > RIICTS
HHESNBLRRO>TUESOTEENNETT,

J71ILHFHTBIzHD) A F—(& TextWriterTracelistener 7S5 XA THIMENHDE T, HIX(E log.txt
EWSTFIARN I 7AILICHNTDYRFT—ZEINT DICFRDEID(CLET,

d—R 3.6 : F/)\WIOHNEIT7AINRNTEELSICTIEHICURF—ZIENT S

(=Y

var filelListener = new TextWriterTracelListener("log.txt", "LogFile");
Debug.Listeners.Add(fileListener);
3 | Debug.AutoFlush = true;

N

CD 3 1T'EFEITI D E. DebugWriteline() XVw RIRETT/\wIHENZH TS L. BEMIC log.txt
FTEFEIARNIT7AILCAYE=HBIMEN TN KDCRDET, 3 1TED Debug.AutoFlush /WG«
% false (CTDE T/I\WIHNDES RO TEIRIEB(ICT7AILAEFIET . Debug.Flush() XYV w RZI
PHT ETNETEZTAATUWVIN O EDDOFT I\ ITEAN T 7 AIAEAESND LD (CIRDET,

342 Trace S RICKBDOTT71ILES

Trace VSTV TOERT ML TRACE NEESNTUVVRWEEEXO/\AILFERICIFIRDEEA
M. Release EJL R THZ /ML TRACE (FEZSINDEH., UU—XREOF7TUo—> >0y
IBREZUEWESRECTERLET,

Trace S ATURF—&IBINT B5EBRIEID Debug IS5 RICKBBMAEERU T, Trace.listeners
0/« ZFUL)\. TextWriterTraceListener S5 X ZEBMT DZIFTTY ., =5(C. E(E Debug Listeners
O/« 6 Tracelisteners O\« BEREA VA RI R EZSBUTWEITDT, EE5ZRIELT
BRIUBRERDFET,

Trace 75 A(C(E Debug 5 R EERRD Write(). WriteLine() XYV w RDAIC. Tracelnformation().
TraceWarning(). TraceError() XYW REWDEDNHDFET ., TNTNIER. BE. TS—DEHDAVE
—SHNZEHRIEDT. 2712 WriteLine() AV RTAYEC—ZHNTIRIDE L —XLNILIRE
DIFRMMIIIENEETOINKEE .

E12U. ZOERNREOTUE D> TVWBDT, MBICHRIIAAULIEEX TOTZKR UEWNESIICE
EWTWERA.

MBICHRINAXTEBLDICTKUIE DebugTrace IS5 RZEH > FI)ILI—-REULTEHEHUET .
J—R 3.7: BL—=RALANIWEZELEOJENDEHDY>TIVI—R

Program.cs
1 | namespace YKN1lsOfflineCalculation
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21 {
3 using System.Diagnostics;
4 using System.IO;
5 using System.Runtime.CompilerServices;
6
7 /// <summary>
8 /1] TINWITRBR —REHIIRDIUTAZRUET.
9 /// </summary>
10 public static class DebugTrace
11 {
12 /// <summary>
13 [/ OO T7 A&
14 /// </summary>
15 private static readonly string _logFilePath = "log.txt";
16
17 /// <summary>
18 /// OO T7AIVHENDURF—%
19 /// </summary>
20 private static readonly string _listenerName = "LogFile";
21
22 /// <summary>
23 /// FEMERCOO D720 UT7 IS
24 /// </summary>
25 private static readonly bool _clearLogFileAtInitializing = true;
26
27 #region #JHHME
28 /// <summary>
29 /// NIRRT IHTY,
30 /// </summary>
31 static DebugTrace()
32 {
33 Initialize();
34 }
35
36 /// <summary>
37 //] BERHIEMEE S TIRNE T,
38 /// Debug 1BRDHFEINTY
39 /// </summary>
40 [Conditional("DEBUG")]
41 private static void Initialize()
42 {
43 if (!string.IsNullOrWhiteSpace(_logFilePath))
44 {
45 if (_clearLogFileAtInitializing && File.Exists(_logFilePath))
46 {
47 File.Delete(_logFilePath);
48 }
49
50 var filelListener = new TextWriterTracelListener(_logFilePath,
_listenerName);
51 Trace.Listeners.Add(fileListener);
52 Trace.AutoFlush = true;
53 }
54 }
55 #endregion #IHA{L
56
57 #region DAV W R
58 /// <summary>
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59
60
61
62
63
64
65
66

67
68
69
70
71
72
73
74
75
76
77
78
79

80
81
82
83
84
85
86
87
88
89
90
91
92

93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

109
110

/1] BRAYE—ZE AN UET,

/// </summary>

/// <param name="message"'>AWt—ZEIBEULET, </param>

/// <param name="name">XVvw RZZEI/ELET. </param>

/// <param name="filePath">Y—XIJ7AILDITILI\RZEELE T, </param>

/// <param name="lineNumber">{T&ESZIEELZE I, </param>

[Conditional ("DEBUG")]

public static void TraceInformation(string message, [CallerMemberName]string name
= null, [CallerFilePath]string filePath = null, [CallerLineNumber]int lineNumber = 0)

{
}

WritelLine(message, "Information", name, filePath, lineNumber);

/// <summary>

/] BEXAYEZ—ZENDUFRT,

/// </summary>

/// <param name="message">AWVT—ZZEIBEULE I, </param>

/// <param name="name">XYw RZZIEELFT . </param>

/// <param name="filePath">Y—X T 7 AILDIIL)\AZIBELE T, </param>

/// <param name="lineNumber">{T&HESZIEELFI . </param>

[Conditional("DEBUG")]

public static void TraceWarning(string message, [CallerMemberName]string name =
null, [CallerFilePath]string filePath = null, [CallerLineNumber]int lineNumber = )

{
}

WriteLine(message, "Warning", name, filePath, lineNumber);

/// <summary>

/] To—Avt—ZEPDUFET,

/// </summary>

/// <param name="message">AVT—ZZEIBEULE I . </param>

/// <param name="name">XYw RZZIEELZXT . </param>

/// <param name="filePath">Y—X T 7AILDIIL)\AZIBELFE T, </param>

/// <param name="lineNumber">{T&HESZIEELFI . </param>

[Conditional("DEBUG")]

public static void TraceError(string message, [CallerMemberName]string name = null,
[CallerFilePath]string filePath = null, [CallerLineNumber]int lineNumber = @)

{

}
#endregion NHEIXAYVwW R

WriteLine(message, "Error", name, filePath, lineNumber);

#region NN

/// <summary>

/] Avt—mH T BIEHDANILINTT,

/// </summary>

/// <param name="message">AWVtT—ZIBEULXT ., </param>

/// <param name="type">Avt—DEFIZIEELEXRT . </param>

/// <param name="name">XAVw RZZEI/ELET . </param>

/// <param name="filePath">Y—XT7AILDITILI\RZEELET . </param>

/// <param name="lineNumber">{TESZIBELZXI. </param>

[Conditional ("DEBUG")]

private static void WritelLine(string message, string type, [CallerMemberName]string
name = null, [CallerFilePath]string filePath = null, [CallerLineNumber]int lineNumber =
9)

{

var str = string.Format("{0}({1}): {4} :{2} {3}", filePath, lineNumber, name !=

null ? " [" + name + "]" : "", message, type);
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111 Trace.WritelLine(str);
112 }

113 #endregion ~NJLJ/X

114 }

115 | }
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35  JMBANXR NOERTSE (Tips_CustomEvent)

Ooo~Noulh WwWN PR

MBEOSRZERLTND E. AR MEREUELSIBEBENSHDET . C# T event EEFFZRANTA

R M\ RSOFTUG— heEERITDUNENHDFT,

d—R 3.8: B> 2D Model

namespace Tips_CustomEvent.Models
{
using System;
/// <summary>
/] REZRERLET,
/// </summary>
public class Settings
{
private string _name;
/// <summary>
/// BRIZEBEHCFEEELFT.
/// </summary>
public string Name
{
get { return this._name; }
set
{
if (this._name != value)
{
this._name = value;
RaiseNameChanged();
}
}
}
/// <summary>
/// Name JO/N\F+ BERFCRELFET,
/// </summary>
public event EventHandler<EventArgs> NameChanged;
/// <summary>
/// NameChanged 1> hZFEITUET,
/// </summary>
protected virtual void RaiseNameChanged()
{
var h = this.NameChanged;
if (h != null) h(this, EventArgs.Empty);
}
}
}

COHY>T)LI—RTIE NameChanged EWDEBIDANR hEIFOTHD. Name T/ F 1 D set 77
OtHRT. TONFAECEENSD DTz E=(C RaiseNameChanged() XAVw REI—J)LIBTET

NameChanged A > hZFEITLUTWLNET,
CDANR NI DLDIC ViewModel ZEDTRFEL L S,

d—FR 3.9: AR PMEEHRTSD MainViewModel

MainViewModel.cs

1

namespace Tips_CustomEvent.ViewModels
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21 {
3 using System;
4 using Tips_CustomEvent.Models;
5
6 public class MainViewModel : NotificationObject
7 {
8 private string _name;
9 /// <summary>
10 /// BHIZEBEHRCFEEELFT.
11 /// </summary>
12 public string Name
13 {
14 get { return this._name; }
15 set
16 {
17 if (SetProperty(ref this._name, value))
18 {
19 this._settings.Name = this._name;
20 }
21 }
22 }
23
24 private bool _isSubscribed;
25 /// <summary>
26 /] AR NG T DN E DN ZEUSHIT(IRELF T,
27 /// </summary>
28 public bool IsSubscribed
29 {
30 get { return this._isSubscribed; }
31 set
32 {
33 if (SetProperty(ref this._ isSubscribed, value))
34 {
35 if (this._isSubscribed)
36 {
37 this._settings.NameChanged += Settings_NameChanged;
38 }
39 else
40 {
41 this._settings.NameChanged -= Settings_NameChanged;
42 }
43 }
44 }
45 }
46
47 private int _counter;
48 /// <summary>
49 //] I FBEZEIGULET .
50 /// </summary>
51 public int Counter
52 {
53 get { return this._counter; }
54 private set { SetProperty(ref this._counter, value); }
55 }
56
57 /// <summary>
58 /] REZRFLET,
59 /// </summary>
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60
61
62
63
64
65
66
67
68
69
70
71
72

private Settings _settings = new Settings();

/// <summary>

/// FETED Name TOIN\FAEEANR KN\ RS

/// </summary>

/// <param name="sender">-{/\> NFE{TIT</param>

/// <param name="e">-{ /N> N5|#</param>

private void Settings_NameChanged(object sender, EventArgs e)

{
}

this.Counter++;

}

AR RO TIE, 37 ITEDELS(C "+=" HEFTHIGT AR N\ RSZEERUF T FE(CHES

BRI D EEE. 41 ITHDKD(IC "-=" HEFTHILBWET,

AR N\ RSDOADBIHRE, AR REERELLET VS — MMFLET, LEEOT2TILTE

EventArgs S XZ5IHMEULIETUS—MELTEE LTSRS, 67 ITEDELD(C. AR MEITRZERY
object BY(CHL\T EventArgs BEZAIBIEELTLFET,

Z®d ViewModel ZFER U= View DU > TILERODELDICLET,

J—R 3.10 : System.Environment.SpecialFolder 513{4% ComboBox TiEIRTE3 MainView

MainView.xaml

SQuwooNoulh WNBE

=

<Window x:Class="Tips_CustomEvent.Views.MainView"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="MainWindow" Height="100" Width="200">
<StackPanel>
<TextBlock Text="{Binding Counter}" />
<TextBox Text="{Binding Name, UpdateSourceTrigger=PropertyChanged}" />
<CheckBox IsChecked="{Binding IsSubscribed}" Content="A "> KNEFHEI D" />
</StackPanel>
</Window>

FIVIRYIRCFTYIZANDEANRD MHBHREINDTZH. XFANDEICHDIRA T A

PhENTVWEET . FIVIENT EARY MNERNDEIRSND 2. XFZANDLTERD L
FEA.

'l N
B MainWi... (]S
6

12345¢|
AN MEERTD

B 35: AR MEEEHEDNHD> hEND

FEDOY>TILTE Name TO/\GF o HAEBE=NECEHDOMNDTE. Name TONFAHEDKSICE

BEINZOMNMEDODFERA. TZT. ANBIETHSD EventArgs BIEDOSH T, MDKDIRITSRAZEANSIE
[CTBDCEZEZFT,

Val

[y

J—R 3.11: MBAN> ~5IE
eChangedEventArgs.cs
namespace Tips_CustomEvent.Models

{
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3 using System;

4

5 /// <summary>

6 //] BZEEBUREESDANR NEIEZERUET,

7 /// </summary>

8 /// <typeparam name="T">ZBUBOEZFRULET, </typeparam>
9 public class ValueChangedEventArgs<T> : EventArgs

10 {

11 /// <summary>

12 /1] FUWA DRI R ERMUET

13 /// </summary>

14 /// <param name="oldValue">ZEHIDEZIEELXT . </param>
15 /// <param name="newValue">ZBEDEZIEELFI. </param>
16 public ValueChangedEventArgs(T oldValue, T newValue)

17 {

18 this.0ldValue = oldValue;

19 this.NewValue = newValue;
20 }
21
22 /// <summary>
23 /// ZERIDEZEELET .
24 /// </summary>
25 public T OldvValue { get; private set; }
26
27 /// <summary>
28 /] EEEDEZEISUET .
29 /// </summary>
30 public T NewValue { get; private set; }
31 }
32|}

AR NBIEURDT, 4T System.EventArgs TS AMSIRETDLDICUET ., BEFIDEEZEFRDIE
ZIOINGA4 EUTE DA MEIEETREET, BRAEDLSICEILUIEMNMEND LD ICIRDFET,

CDANRY NEIEEANSIREUZT UGS — MIEE T BIEHIC, FKEFEEER LT Settings IS5 AZEIRDK
SICEBEULET,

d—R 3.12: MBANAY REIBEESTEMEANY M EIFD Model

1 | namespace Tips_CustomEvent.Models
211

3 using System;

4

5 /// <summary>

6 /] REZERLET,

7 /// </summary>

8 public class Settings

9 {

10 private string _name;

11 /// <summary>

12 /// BRIZEBSERCFEELFT.
13 /// </summary>

14 public string Name

15 {

16 get { return this._name; }
17 set

18 {

19 if (this._name != value)
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20 {

21 var oldName = this._name;

22 this._name = value;

23 RaiseNameChanged(oldName, this._name);

24 }

25 }

26 }

27

28 /// <summary>

29 /// Name JO/N\F A BERICHEELET,

30 /// </summary>

31 public event EventHandler<ValueChangedEventArgs<string>> NameChanged;
32

33 /// <summary>

34 /// NameChanged 1> hZEFEITUET,

35 /// </summary>

36 protected virtual void RaiseNameChanged(string oldName, string newName)
37 {

38 var h = this.NameChanged;

39 if (h != null) h(this, new ValueChangedEventArgs<string>(oldName, newName));
40 }

41 }

42 |}

31 ITHD L D (T EventHandler<EventArgs> DEB737Z EventHandler<ValueChangedEventArgs<string>> (C
ZBELUTVET, NIV 39 ITTEHTARY MERITUTUWZERSD T, EventArgs.Empty ZEL CTL\z&
A%, EREUANRD EIEBZETRIDSICERELUTVET, COEEDZH. RaiseNameChanged() AV v
RICE 2 DOBIHZEML. CNZEFUVHET ECREEEEELTCLET,

CDOEIDREEZ Uz Model Z{FRAT D ViewModel ZRDKDSICEEUET,

d—FK 3.13: 4/R> &I D MainViewModel

MainViewModel.cs

Coo~NoouTh WN -

namespace Tips_CustomEvent.ViewModels
{

using System;

using Tips_CustomEvent.Models;

public class MainViewModel : NotificationObject
{

private string _name;

/// <summary>

//] BRIZEUSFTIZIETERELET .

/// </summary>
public string Name
{
get { return this._name; }
set
{
if (SetProperty(ref this._name, value))
{
this._settings.Name = this._name;
}
}
}

private bool _isSubscribed;
/// <summary>
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26 /1] AR BRI DN E DN ZBUSFIIFHELF T .

27 /// </summary>

28 public bool IsSubscribed

29 {

30 get { return this._isSubscribed; }

31 set

32 {

33 if (SetProperty(ref this._ isSubscribed, value))
34 {

35 if (this._isSubscribed)

36 {

37 this._settings.NameChanged += Settings_NameChanged;
38 }

39 else

40 {

41 this._settings.NameChanged -= Settings_NameChanged;
42 }

43 }

44 }

45 }

46

47 private int _counter;

48 /// <summary>

49 //] I FBEZEIELET .

50 /// </summary>

51 public int Counter

52 {

53 get { return this._counter; }

54 private set { SetProperty(ref this._counter, value); }
55 }

56

57 /// <summary>

58 /] REERFLET,

59 /// </summary>

60 private Settings _settings = new Settings();

61

62 /// <summary>

63 /// FETED Name TOI\FAEBEANR KN\ RS

64 /// </summary>

65 /// <param name="sender">-1T/\> NFEITIT</param>

66 /// <param name="e">-1/\> N5|%%</param>

67 private void Settings_NameChanged(object sender, ValueChangedEventArgs<string> e)
68 {

69 this.Counter = e.NewValue.Length;

70 }

71 }

72 1}

ZEUREEDE 67 1THE 69 TBREIFTY . AR N\ RSODFULST— MOEEENZDOT. A5
DORZZBELTWET, e, AR MHIREUZEIEZEZ TULVE Counter T/ T« (C(E. #TLLY Name
TJO)IGF A DIEORSZ NI AU TESSELSICLTVWET,
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HIEH
AN EETS

B 3.6 : XFIDREHHI> hEND
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36 VY=RICUZOUEFTI/I\vIHHESTIRD (Tips_DebugTrace)

System.Diagnostics.Debug 275 XX> System.Diagnostics.Trace S5 RXZFERAITDIZETHAIDT 4 > RIICX
FHZEENTDCENTEFT, CDEE. RDELSRERTHAZE IO LT, BHSNETFI bz
BHINOVUYIFTBEZETDY—RI—RICSVYTITRENTEDRLDICRDET,

d—K 3.14: V-R[CU>OULIESFIN\vIOHHETRIHOTILI—R

1 | namespace Tips_DebugTrace

21

3 using System.Diagnostics;

4 using System.Runtime.CompilerServices;

5

6 class Program

7 {

8 static void Main(string[] args)

9 {

10 WriteLine(" 77U —> 3> hEEILELE. ");

11

12 Task();

13

14 System.Console.ReadKey();

15 }

16

17 static void Task()

18 {

19 WriteLine("Task XVw RAEITENELZ. ");
20 }
21
22 /// <summary>
23 /1] TINYTHENES ZIRNET .
24 /// </summary>
25 /// <param name="message" >N I BDAVET—ZFIEELET . </param>
26 /// <param name="name">XAVw RZZIBELXTI ., </param>

27 /// <param name="filePath">Y—X T 7AILDIILI\RZIBELET . </param>
28 /// <param name="lineNumber">{T&ESZIEELE I, </param>

29 [Conditional("DEBUG")]

30 static void WriteLine(string message, [CallerMemberName]string name = null,

[CallerFilePath]string filePath = null, [CallerLineNumber]int lineNumber = 0)

31 {

32 var str = string.Format("{0}({1}) :{2} {3}", filePath, lineNumber, name != null ?

"[" + name + "]" : "", message);

33 System.Diagnostics.Debug.WriteLine(str);

34 }

35 }

36|}
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®h

wHEOERS): T/ wd -
Z vk ooxioed 20— F 259 (0x108) THRTLELE.

Alew Fo0xbd |3 —F 269 (0x103) T TLELE.
"Tips_DebuzTrace.wshost .exe” (CLR +4.0.30819: Tips DebuzTrace.vshost.exe): "Z:¥YKWef Int roduct fon. Tips¥)
"Tipz_DebuzTrace.wshost.exe’ (CLR w4.0.30313: Tips_DebuzTrace.vshost.exel: "C:¥Windows#Microsoft.MNet#a:

z: ¥Rt Int roduct ion. Tips¥T ips_DebusTrace¥Program.c=i10) @ [Mainl FFUAr—=s g dndEsh . F L.
i ¥R Int roduct ion. Tips¥T ips_DebusTrace¥Prozram. cs(197 @ [Task] Task 0w FRASEfTEHNE L.

n*
*

X

el
HAINOVYIFTRDEZETDIY-RCSv>TTED
B 3.7 : Person 'O\« hMRi&E UTRRESNTWNS

BERDOIBHICT 7 AILDITIVINA HWNT (. ") OIFEIMTEOZITES LIBAD>TNDIETY. 2D
EORRAYE—2DIFE. FTINITIYIFTREZETDY AT 7AILIHE, ZEIDITESICH—VYIL
NZr>TFBERSCRDFET, LEDAITEIFNEUITDAYY REERAKFICRRIDIETSBCHND
PI<LTVET,

F/z. VSColorOutput 78 EDILRMEEE(C KD THAD « > RIICRRESNDITF A MMIBZ T TLVDIES.
Information ¥° Error WD feF—TJ—RESDCETETSICHMNDPITNAYVE—ERDET,

Bh

BAHTOET(S): F/lws - £ X (&£ 33
Lo B obadin i3o—F 259 (0x108) THTLELE.
'Tips_DebugTrace. vshost . exe™ (CLR w4.0.30319: Tips_DebuszTrace.wshost.exe): *Zi¥YEWef Int roduct ion. Tips¥Tips_Debus
"Tips_DebuzTrace.vshost.exe™ (CLR +4.0.30319: Tips_DebugTrace.wshost.exe): “Ci¥Windowsi¥Microsoft.Net ¥assemb | ¥
2 ¥YEWRf Int roduct on. Tip=¥Tips_DebugTrace¥Program. cs{100: Information @ [Main]l FZFUS—i: g E&ELE L.

z:¥YEWef Int roduct ion. Tip=¥Tips_DebugTrace¥Program. cs(21): Warning @ [Task] B !
z:¥YEWRf Int roduct i on. Tips¥Tips_DebugTrace¥Program. cs{14): Error @ [Main] Z=5—!

B 3.8 : HLEHEEE VSColorOutput ZEAT 3 EF—T—RIcEL>TEMITFETND
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37 TIIRI/APDEUHEEZERT DI(CIE (Tips_Undo)

FPITUT—2 3> FOBEES RO TV EE RFERDBEUTRICRUEVWEED, TlCRULEEITE,
PoEDPODEURVMEERSDET, COMEER C# TEDXISICEEIDINEBNTUET,

371 T—ATIER<KBEZRIFITD

[TRICRTIEVWD LG BIFENTET —FZTDIRREICR T EWVWDS T ETIHIRE string LD Name
JONT1=2EXDE.

1.Name = "H#$" &£93
2. Name = 6" &93
3. TICRIHEEREDS — Name == "HE" (CRD
4, WOHOEUMKEEZFEDS — Name == "£BE" (CXD

EWSARA—TTY., CNETOMEZRIRT DHE. TO/N\TAEOHIBDME. DEDFT—IZERRFL
THEIFEREESTY,

—7. AEHRERT Person IS5 XERVE, List<Person> 752D People /G« TlEEDLD
[CTFDTUL&L DN

AP EAEERT Person TS5 ADA 2RI A% People T0O)\F+ (LBINT D
RS AZER T Person IS5 ADA RS >R % People T/\F~ (LIBIIT D
TCICRIHBEZED — People TO/\FT o MNSEBESADA > RAI 2 A%FNT S
PDEUKEEZED — People /G« (CIEESADA AT A%BINT D

HwnN e

AP EANEBEESAZRT Person IS ADA VAR ZRIFUTHLCEEBRETIN, TICRIHB
&3 List<T>.Remove() XVwW R, ©DET EFIHEE List<T>Add) XV RZFESENWDSLSIC, EH
FRAIXAVY REFFUTBRENSDDET, DFED. T—HEEFIDILITITIERTDT. BEEREFL
RS TIEFWTERE A

3.7.2 Action UL — NTCEREZRIFIT D

B2 RIF I BIC(E. System.Action TUS— MIERICBATY, AIR(ERDL ST - RERITLTH
FL&£LS,

J—R 3.15: Action FU¥— hDEWS

1 | namespace Tips_Undo

2| {

3 using System;

4

5 class Program

6 {

7 static void Main(string[] args)

8 {

9 DoWork(() =>

10 {

11 Console.WriteLine("Action T U4 — FTUURELET, ");
12 })s

13

14 Console.ReadKey();

15 }

16

17 private static void DoWork(Action action)
18 {

19 if (action != null)
20 action();
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21
22
23

- —

i file:///Z: /YKWpfIntroduction.Tips,/Tips_Undo,

dct jon U — - TALER L E .

B 3.9 : SAEPH SIEESNICABATHIRITIND

DoWork() XVwv R(&, ANBIETHD Action TG — hEERTIBREIFERODTLWET, DED.

DoWork() XYV v RZIFUH T AINRBROIERBTZIEETETDLENDTETT,

INZIGATD LT, FIRETICRIMEZEEL TORDKXSRI— RAEITD ERBNET,

dJ—FK 3.16 : Action FUHF—REXIVITS

1 | namespace Tips_Undo

211

3 using System;

4 using System.Collections.Generic;

5

6 class Program

7 {

8 static void Main(string[] args)

9 {

10 actions = new Stack<Action>();

11 actions.Push(() => Console.WritelLine("UASHDILIE"Y);
12 actions.Push(() => Console.WriteLine("2 ZEBEDIULIE"));
13 actions.Push(() => Console.WriteLine("3 ZHEHDILIE"));
14 actions.Push(() => Console.WritelLine("SREDILIE"));
15

16 Undo();

17 Undo();

18 Undo();

19 Undo();

20 Undo();

21

22 Console.ReadKey();

23 }

24

25 private static Stack<Action> actions;

26

27 private static void Undo()

28 {

29 if (actions.Count > 9)

30 {

31 var action = actions.Pop();

32 if (action != null)

33 action();

34 }

35 else

36 {

37 Console.WriteLine("HD/RWLK 1 ");

38 }
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39 }
40 }
41 |}
P —
B file:///2:/YKWpfIntroduction.Tips/Tips_Undo/
B 3.10 : RV ITNIZREHFEIRTERITEIND

System.Collections.Generic.Stack<T> IS X (FEDHDEDE T DA AF 2R EZRAFYVI T DIZHDT
SRAXTY., ZITE Action TUHT— 2RIV IFTBEIICLTVET,

Ay D% EH ETDC(E Push() AV RZE XFVINSEDET(CIE Pop() AVY RZEFERALET,
Pop() XVY RZEFEHATDIEAYYINSEDEENZA >R ISR ENZET,

P DEUKBERTICRIEDTEIRF2HE T/ DDIFTINS, AU
System.Collection.Generic.Stack<T> 5 XT. sulCRIMREE (FFIRIC Action TUS — hzfEH LIF TN
KZEILRRDFERT,

373 JICRI/MDEUEEZRETD

ENTEABH(CHREEZRERELUTVEF UL D, FI(FRERE/RD History IS XAZRDEKDICERLF
9, TICRITIRIEEVDEITIRIEERE—AHRDT, OEDDISRICTEDHTHELENOMDPITAEDFE
ER

d—R 3.17 : History 95 ADER
History.cs
1 | namespace Tips_Undo
211
3 using System;
4
5 /// <summary>
6 /] WEDT7 O3> FFL. FRDIAZITEITIDEHDISATT,
7 /// </summary>
8 public class History
9 {
10 /// <summary>
11 /] FIULWA DRI AZEMUFET
12 /// </summary>
13 /// <param name="undoAction">77> R 7770 3> %ZEELET. </param>
14 /// <param name="undoAction">U R 770> 3>%ZIBEELET ., </param>
15 /// <param name="name">¥R{FZZIBELET. </param>
16 public History(Action undoAction, Action redoAction, string name)
17 {
18 if (undoAction == null)
19 throw new ArgumentNullException("w9 7> R 770 3> ZBELTIZE0,
")
20 if (redoAction == null)
21 throw new ArgumentNullException("w9 U RD 7O 3> HEIBELTLIESL. ");
22 this. undoAction = undoAction;
23 this. redoAction = redoAction;
24 this.Name = name;
25 }
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

/// <summary>

/1] P Ro7o02 3>z Rk EUERT,
/// </summary>

private Action _undoAction;

/// <summary>

/1] YR 7O 3>z FZFEUERT,
/// </summary>

private Action _redoAction;

/// <summary>

/1] BERELUTWB T R 77023 >&ETUET,

/// </summary>
public void UnDo()

{
}

this._undoAction();

/// <summary>

/1] BFRELTWLWBY R 702 3>2FTUFET,

/// </summary>
public void ReDo()

{
}

this._redoAction();

/// <summary>
//] BFRZEEELET,

/// </summary>

public string Name { get; private set; }

/// <summary>
/// BBEXFIELTRRUET,

/// </summary>

/// <returns>BEEFRIRITDIXFIZRLET ., </returns>

public override string ToString()

{
}

return this.Name;

COOSXEZFIBALUT. HlXIE ViewModel THEEERIR T DIFEIIRDOLSRTO— RICRADET,

ANMEEZE T DEEE, O— ROFRE(CH D DoAction() AV Y RZFEALET . CDOAYY ROASIEIE

J—R 3.18 : ViewModel TrwICRI/PDEUEEZRET S5

HistoryViewModel.cs
namespace Tips_Undo.ViewModels

NoubdhwN R

{

using System;

using System.Collections.Generic;
using System.Ling;

using ObjectEditorSample.Models;
using YKToolkit.Bindings;

(ClE. TICRT EEDERIFE, POEYT EEDEFEZ Action TUS—MEULTERFT, Fie, BFE%E
BEITDLET, BIFEEDOIURA NIRRT DIENTEET,
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8

9 public class HistoryViewModel : NotificationObject

10 {

11 #region TV OUSR

12 /// <summary>

13 /] ARIAZRFUFRT,

14 /// </summary>

15 private static readonly HistoryViewModel _instance;

16

17 /// <summary>

18 [/ ADAIREBBELUET .

19 /// </summary>

20 public static HistoryViewModel Instance { get { return _instance; } }

21

22 /// <summary>

23 /// BRI A NS IHFTY,

24 /// </summary>

25 static HistoryViewModel()

26 {

27 _instance = new HistoryViewModel();

28 }

29

30 /// <summary>

31 /// private IROAA NS ZEERT D ETHENSA 2RI RZEMSND Z L= HH
LE9.

32 /// </summary>

33 private HistoryViewModel()

34 {

35 }

36 #endregion Z>JIL K25 R

37

38 private int _stackCapacity = 2;

39 /// <summary>

40 /] BREEEDI\Y D7 A X ZBSFEZ(FERELET.

41 /// </summary>

42 public int StackCapacity

43 {

44 get { return this._stackCapacity; }

45 set

46 {

47 if (SetProperty(ref this._stackCapacity, value))

48 {

49 this.UndoStack = new Stack<History>(this._stackCapacity);

50 this.RedoStack = new Stack<History>(this._stackCapacity);

51 }

52 }

53 }

54

55 public void ClearHistory()

56 {

57 this.UndoStack.Clear();

58 this.RedoStack.Clear();

59 RaisePropertyChanged("UndoElements");

60 RaisePropertyChanged("RedoElements");

61 }

62

63 private Stack<History> _undoStack;

64 /// <summary>
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65 /1] PR TRFEBOTE AV IZBELET,

66 /// </summary>

67 private Stack<History> UndoStack

68 {

69 get { return _undoStack ?? (_undoStack = new
Stack<History>(this.StackCapacity)); }

70 set { SetProperty(ref this._undoStack, value); }

71 }

72

73 private Stack<History> _redoStack;

74 /// <summary>

75 /1] YR TIRFZBOTHEKRIYIZBELET,

76 /// </summary>

77 private Stack<History> RedoStack

78 {

79 get { return _redoStack ?? (_redoStack = new
Stack<History>(this.StackCapacity)); }

80 set { SetProperty(ref this._redoStack, value); }

81 }

82

83 /// <summary>

84 /1] > RoBFURX MBS UE T,

85 /// </summary>

86 public string[] UndoElements { get { return this.UndoStack.Select(x =>
x.Name) .ToArray(); } }

87

88 private bool _isChagnedFromUI = true;

89

90 private int _selectedUndoElementIndex = -1;

91 public int SelectedUndoElementIndex

92 {

93 get { return this._selectedUndoElementIndex; }

94 set

95 {

96 if (SetProperty(ref this._selectedUndoElementIndex, value))

97 {

98 if (this._isChagnedFromuUI)

99 {

100 var undoCount = 1 + this._selectedUndoElementIndex;

101

102 for (var i = @; i < undoCount; i++)

103 {

104 Undo();

105 }

106

107 this._isChagnedFromUI = false;

108 RaisePropertyChanged("UndoElements");

109 RaisePropertyChanged("RedoElements");

110 this._isChagnedFromUI = true;

111

112
System.Windows.Threading.Dispatcher.CurrentDispatcher.BeginInvoke(new Action(() =>

113 {

114 this.SelectedUndoElementIndex = -1;

115 }), System.Windows.Threading.DispatcherPriority.ApplicationIdle);

116 }

117 }

118 }
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119 }

120

121 /// <summary>

122 /1] YRSDEBIEURX MZEISLE T,

123 /// </summary>

124 public string[] RedoElements { get { return this.RedoStack.Select(x =>
x.Name) .ToArray(); } }

125

126 private int _selectedRedoElementIndex = -1;

127 public int SelectedRedoElementIndex

128 {

129 get { return this._selectedRedoElementIndex; }

130 set

131 {

132 if (SetProperty(ref this. selectedRedoElementIndex, value))

133 {

134 if (this._isChagnedFromUI)

135 {

136 var redoCount = 1 + this._selectedRedoElementIndex;

137

138 for (var i = @; i < redoCount; i++)

139 {

140 Redo();

141 }

142

143 this._isChagnedFromUI = false;

144 RaisePropertyChanged("UndoElements");

145 RaisePropertyChanged("RedoElements");

146 this._isChagnedFromUI = true;

147

148 this.SelectedRedoElementIndex = -1;

149 }

150 }

151 }

152 }

153

154 private void Undo()

155 {

156 var action = this.UndoStack.Pop();

157 action.UnDo();

158 this.RedoStack.Push(action);

159 }

160

161 private void Redo()

162 {

163 var action = this.RedoStack.Pop();

164 action.ReDo();

165 this.UndoStack.Push(action);

166 }

167

168 private DelegateCommand _undoCommand;

169 /// <summary>

170 /// FTICRIOAN> RZEIELE T,

171 /// </summary>

172 public DelegateCommand UndoCommand

173 {

174 get

175 {
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3C# [CKDHNIN

176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

return _undoCommand ?? (_undoCommand = new DelegateCommand(

_ =

{
Undo();
this._isChagnedFromUI = false;
RaisePropertyChanged("UndoElements");
RaisePropertyChanged("RedoElements");
this._isChagnedFromUI = true;

}s

_ => this.UndoStack.Count > 9));

}

private DelegateCommand _redoCommand;
/// <summary>
/// POELIVY>Y RZEIELET,
/// </summary>
public DelegateCommand RedoCommand
{

get

{

return _redoCommand ?? (_redoCommand = new DelegateCommand/(
=>

{
Redo();

this._isChagnedFromUI = false;
RaisePropertyChanged("UndoElements");
RaisePropertyChanged("RedoElements");
this._isChagnedFromUI = true;

¥
_ => this.RedoStack.Count > 0));

}

/// <summary>

//] BESNIARIEZS TR0 BEERCFIEZEZRUFE T,

/// </summary>

/// <param name="undoAction">7ClCRIBEZIELEF I, </param>

/// <param name="redoAction">YDBEIRAEZIEELEFI . </param>

/// <param name="name">¥R{ERZIBELZXI. </param>

public void DoAction(Action undoAction, Action redoAction, string name)

{

redoAction();

var history = new History(undoAction, redoAction, name);
this.UndoStack.Push(history);
this.RedoStack.Clear();

this._isChagnedFromUI = false;
RaisePropertyChanged("UndoElements");
RaisePropertyChanged("RedoElements");
this._isChagnedFromUI = true;

47 / 185




3C# [CKBHNCn Windows Presentation Foundation #5|=&

3.8  #if~#endif DO DI(C Conditional B4%Z&fES (Tips_ConditionalAttribute)

3.8.1 #if~#endif HEINHVRL VI

#if~#endif TED &, #if TIEELEITUTOCRDI VRILMEIETINEDIH T, BENZEHDOS
OS5 A=\ AILTBINEIHNERAYVFIITFTRITENTEET., HIXERODELSRO—-—RERTH
FL&LD,

d—R 3.19: #if~#endif TI1— RZHED

=
SQwowoNoulh wWNE

NNNNNNNNRRRERERRRRR
NoOouUuBDWNROWKONOOUDN WN R

N
o

namespace Tips_ConditionalAttribute

{

using System;

class Program

{

static void Main(string[] args)

{

var model = new Sample();

#if DEBUG
model.DebugOutput();
#tendif

Console.ReadKey();

}

public class Sample

{
#if DEBUG

public void DebugOutput()
{

}

Console.WriteLine("< > 7RJL ¥"DEBUGY" MEZRINTVDESDHEITEINET ., ");

#tendif
}

}

#if T DEBUG WD ZMILZEIBELTWDESD., COSUMRILDAERSNTVND EEET
DebugOutput() AVw RO/ AILENBDZECIRDEFT, DFED. >N DEBUG WEZRSNTLVR
LW EE(E DebugOutput() AV RIFELRWNC EIC/RDIzsD. DAY Y RZFUGH I EID (CBRERIC
#if~#endif ZEHVRE S 27N DEBUG HMEZRSNTLVRLVMERR TO> /(L Liz&E (a2 /AILT
S—ERDTUFEVET,

CDRDRT—XT(E, #if~#endif ZMFICENRL TEIRSRLIRD, O— RHMEMICIRDFET. =D
WD TEIBEI(E #if~#endif TE@/R<. Conditional BHZMEAUZ(E SN I— RAOMDYT < S ANFEE
ERCEIEAESSI AN S

3.8.2 Conditional EB4OEWA

BIEIDHI%Z Conditional BETEZTELUZO— REIRDEKS(CRADET,

J— R 3.20 : Conditional EI¥D{ERH

namespace Tips_ConditionalAttribute

{
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3 using System;

4 using System.Diagnostics;

5

6 class Program

7 {

8 static void Main(string[] args)
9 {

10 var model = new Sample();
11

12 model.DebugOutput();

13

14 Console.ReadKey();

15 }

16 }

17

18 public class Sample

19 {

20 [Conditional ("DEBUG")]

21 public void DebugOutput()

22 {

23 Console.WriteLine("< > 7Rl ¥"DEBUGY" NMEEXINTUVNDEZTDHEITEINET., ");
24 }

25 }

26 |}

Conditional BH(EAVY ROBEERICRMI I B TR UE T 5IBCTVTOCRS D HRILEIBET D
CET. #f ERIUUEEERIZEUET. U L. COXVY REFCHE I AICIESFICBINYT Btk Ed D E
Bho CHOELSIC. XV ROEME LT Conditional BHEZIIIT B ET. OA2/\A SHBE BRI CER5H
U O2/AILBEICHUHE UZDEDEER LU TL<NBKD(CRDET, #if~#endif ZHEATDHELIELN.
AV ROEHRBCEZIFEFEVWWDT, ESABRICRICEBTICESICENTEET,

U B UBAREEAETBEDICRBEENSH. Conditional BIEITEDIEN void THBDAYV WY
RICUMBRETEEEA. void IAORDEZIF DAYV W RIC Conditional BHEZENMUIEHEE. O/
IWIS—HIFEELUETD,

3.8.3 B D NILDFEMG

Conditional BHZOEDDAVY RICHUTWK DEIBET BT ENTEEXT L FIXERDLD(CUIEE
B A Feld B F2E C DMLV EDTEERSNTULEHEA, DebugOutput() XV REVERNE
IRDFET,

d— R 3.21 : $E31D Conditional ET¥(& OR &S

1 public class Sample

2 {

3 [Conditional("A"), Conditional("B"), Conditional("C")]

4 public void DebugOutput()

5 {

6 Console.WriteLine("A or B or C NEBEN TR EETDHEITENET. ");
7 }

8 }

A & B A EAERSNTUWRWRD IZ/IAILUTRULIBNEWNW D THREEF AV Y REDITTERT
DENSHODET,

J—FR 3.22 : Conditional B¥#Z{E>T AND &{(CT B4l

1 public class Sample
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2 {

3 [Conditional("A")]

4 public void DoIfA()

5 {

6 DoIfAandB();

7 }

8

9 [Conditional("B")]
10 private void DoIfAandB()
11 {
12 Console.WriteLine("A and B WNEEXSINTVWDEEZTDAHEITENET . ");
13 }
14 }
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39 SUZIILBEZESHIRDICIE (Tips_Serial)

HMEbtkas SS9 B3 E UTEMS RS-232C BEANRKAMSNTVWEY., JTITIE C# (KD RS-232C
BIEDRETEZBMTUET,

39.1 R— bR EEAE

C# T RS-232C BEZH TR DIC(E. System.IO.Ports.SerialPort IS AZFERAUET ., > A5 RERK
BEEC(FERMRRIR— MR- — MREZIBELET. TDE. Open() AVwW RTR—hA=-T>,
Close() XYW RTR—hIO-XZEHTRNET, JZ/ZU. SerialPort 75X (& IDisposable 1>45—2J T
—REEFZUTCWVWDITSATEDDCH. Fied—RDLDIC using ZFEHRATDZET, Close() AV R
HEEITDCEETEXT . EE5(ICLB. R—bA=THREMOT7TIT—2a > T7 oA TER
<IRBIeH. SNTICR—MERACDELDICLELL D,

dJ—R 3.23: SerialPort VS ATR—bhZ2A—-T>F3

0Q
1 | namespace Tips_Serial
2|1
3 using System;
4 using System.IO.Ports;
5 using System.Text;
6
7 class Program
8 {
9 static void Main(string[] args)
10 {
11 using (var serial = new SerialPort()
12 {
13 PortName = "COM11",
14 BaudRate = 9600,
15 DataBits = 8,
16 Parity = Parity.None,
17 StopBits = StopBits.One,
18 DtrEnable = false,
19 RtsEnable = false,
20 ReadBufferSize = 256,
21 WriteBufferSize = 256,
22 Encoding = Encoding.GetEncoding("Shift JIS"),
23 }
24 {
25 try
26 {
27 /] MR—bA=T>
28 serial.Open();
29 }
30 catch (Exception ex)
31 {
32 Console.WriteLine(ex);
33 }
34 finally
35 {
36 Console.WriteLine("{0} /R— %" + (serial.IsOpen ? "BSF L/, " : "
BlTEHZATUMZ. "), serial.PortName);
37 }
38
39 Console.ReadKey();
40 }
41 }
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42
43

Ooo~NoOOuUTh WN R

9

R— MOBECBD T TV —2 3 2 (K> TERESN TS . UnAuthorizedAccessException I
RETDIEH. try-catch B THEYN LU THWZIEFDINARWNTLL D,

392 T—AHERETD

System.IO.Ports.SerialPort 75X (&. ZSEMEBEMANS NET Framework DLHEAH TEMET DIzsd. 12X
HORERE. FHICO—REBINTDRENSDERA. 1A REME. AINT—FZZRETDE.
DataReceived AR "MIFEETDIDT, COANRY MTARD N\ RSZEFRI DLCITTRENIEZS
A &SI

J—R 3.24: SerialPort S ATT—9%ERETD

namespace Tips_Serial

{
using System;
using System.IO.Ports;
using System.Text;

class Program

{
static void Main(string[] args)
{
using (var serial = new SerialPort()

{
PortName = "COM11",
BaudRate = 9600,
DataBits = 8,
Parity = Parity.None,
StopBits = StopBits.One,
DtrEnable = false,
RtsEnable = false,
ReadBufferSize = 256,
WriteBufferSize = 256,
Encoding = Encoding.GetEncoding("Shift JIS"),

})

{

try

{ _ ]
/] BAEANRD NZEERT D
serial.DataReceived += OnReceived;
/] R—bA=T>
serial.Open();

}

catch (Exception ex)

{
Console.WriteLine(ex);

}

finally

{

Console.WriteLine("{0} /R— %" + (serial.IsOpen ? "BSF UL/, " : "
BlFELBATUE, "), serial.PortName);

}

Console.ReadKey();
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43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

}

/// <summary>

/1] T=EREANRN\DRS

/// </summary>

/// <param name="sender">-{/\> NFEITIT</param>

/// <param name="e">-{ /N> N5|#</param>

private static void OnReceived(object sender, SerialDataReceivedEventArgs e)

{
var serial = sender as SerialPort;
var data = serial.ReadExisting();
Console.WritelLine(data);

}

REBFEARMNIERSNICETE ZL(CRDied. LROTOTSATIE. R—bA-T>2%, 42 178
DF—ANFETELITDZLICRDFT,

RIS ~MC OnReceived() AV Y REFFRLUTHWZDT, RIET—HZHATEDLSCRDFEL
Jeo T>O—REULT Shift IS ZIEFE LT SerialPort IS5 ADA > RIAZERKLTULNDDT. BAE
ZRET D BN ICEMESNTVDIERFIAONDET,

Tl U. RMEANRD MIFEEHIEENTVDEs., TTDAL Y REFERD ALY RTEITESNTULE
9. UEHA' DT, WPF EEHETDIHS. Ul DIRMELIBO L DR EZTDIHEAE Ul ALY RICTIDER
DENHDC EZFRULRITNENTERA. ALY ROEE ID (&
System.Threading.Thread.CurrentThread.ManagedThreadld Z[0/\7« TEYS TEDD T MRLTHTLZ
=0\

B filed///Z: /Y KWpfIntroduction. Tips/Tips_Serial/bin/Debug/Tips_Serial .EXE Elﬂléj
COK 11 - FERS E L.
b

4 1 »

B 3.11 : REVEXFIIHNREEIND

393 T—HEXIETD

System.IO.Ports.SerialPort 5 X TT—AZIXETDEE(E Write) AV W RIREZFEALET.

dJ—KR 3.25: SerialPort S ATT—HAEXIET S

oo~NoouTh WN

namespace Tips_Serial

{
using System;
using System.IO.Ports;
using System.Text;

class Program

{

static void Main(string[] args)

53/185



3C# [CRBDHNN

Windows Presentation Foundation 5| =%

10 {

11 using (var serial = new SerialPort()

12 {

13 PortName = "COM11",

14 BaudRate = 9600,

15 DataBits = 8,

16 Parity = Parity.None,

17 StopBits = StopBits.One,

18 DtrEnable = false,

19 RtsEnable = false,

20 ReadBufferSize = 256,

21 WriteBufferSize = 256,

22 Encoding = Encoding.GetEncoding("Shift JIS"),

23 P

24 {

25 try

26 {

27 /] BIEANR> NZEFHRT D

28 serial.DataReceived += OnReceived;

29

30 /] IR—hA=T>

31 serial.Open();

32 }

33 catch (Exception ex)

34 {

35 Console.WriteLine(ex);

36 }

37 finally

38 {

39 Console.WriteLine("{0} /R—K%" + (serial.IsOpen ? "BISF UL/, " : "
HITEBATUZ. "), serial.PortName);

40 }

41

42 Console.ReadKey();

43 }

44 }

45

46 /// <summary>

47 /1] T=ZEANR NI\ RS

48 /// </summary>

49 /// <param name="sender">-1T/\> NFEITIT</param>

50 /// <param name="e">-1/\> N5|%%</param>

51 private static void OnReceived(object sender, SerialDataReceivedEventArgs e)

52 {

53 var serial = sender as SerialPort;

54 var data = serial.ReadExisting();

55 Console.WritelLine(data);

56

57 /] T—5EE

58 serial.Write(data.ToUpper());

59 }

60 }

61|}

LFEOHITIE. JMELET—FZETIC. RFZINTANF(CUIZT—F%Z Write() AV W RTRELT

(RSN
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4 WPF ([CKRDDMNN

AET(E. WPF TEIRT D DBELIGEMZBMTLUET,

41 XAML THA 7 —T ViewModel MA>)\% Intellisense (& &I D

Visual Studio @ Intellisense #EE(C KD T, I—F« 2T I B EE(RBHRRSNED. ANZEBIETSE
EDFTBLDCRD, IERB(ICEMCRD>TEFTCVET., UNMU. XAML J—RERETDHE. T—5F/1>
T4 >R ET ViewModel DTS ADA )\ EANTDZENBDEIH . CDIBA. Intellisense HERE(C K
DIRBEITIRB DI S ANEENRZSH, Intellisense DEEEZ (TR ENTETEE A

ZCT. XAML O— RICRDESRO— RZIBIMT BT ET. Intellisense BEEE(C ViewModel DA > ) TH'E
FNDELDCHEDET,

J—R 4.1 : Person 2’'0J)\5+ Z#FD ViewModel

MainViewModel.cs

Ooo~dOoOuUTh WN R

namespace Tips_XamlDesigner.ViewModels
{
using Tips_XamlDesigner.Models;
public class MainViewModel : NotificationObject
{
private Person _person = new Person() { Name = "HHFRKER" };
/// <summary>
/1] NIT—FZBRFEEHRELET .
/// </summary>
public Person Person
{
get { return this._person; }
set { SetProperty(ref this._person, value); }
}
}
}

J—R 4.2 : Designlnstance (c39% ViewModel DIEE

MainView.xaml

Ooo~NoOuUTh WN R

R Y el e
NwNoR O

<Window x:Class="Tips_XamlDesigner.Views.MainView"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
xmlns:vm="clr-namespace:Tips_XamlDesigner.ViewModels;assembly=Tips_XamlDesigner"
d:DataContext="{d:DesignInstance {x:Type vm:MainViewModel}}"
mc:Ignorable="d"
Title="MainView" Height="300" Width="300">
<StackPanel>
<TextBlock Text="{Binding Person.Name}" />
<TextBlock Text="test" />
</StackPanel>
</Window>
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THAE—RIFICEATIREZZIERDIAIUI R d THRECETDLIICLTWET, T1UF7X d
ZEALUTTY A >E— REED DataContext (C MainViewModel ZIEELTWET ., F/e. TAJU7X d (L
KBRTEFIERICET I DBEICIEIEFZRDRVEEDZSH. BRIZERIDI U7X mc ([CLKDT. TAUFPR
d [CKBETEIFEIAEITDKLSIC mclgnorable (C d ZFHELTWLET,

CDITBZET XAML O— RERET D EE. MainViewModel S5 XD A )\E Intellisense HEBED &S
[CEENDEDCIDET, HIX(E 11 TBT Person TONF4ZANTBESE, "Binding" £TANTS
EWVWK DD ATEHHIRRSNEITH. ZDH(T "Person” HNEFNBLDSICAADET.

100% ~ [fx]mm mE[$-] 4

QFHA > th B XAML

& Mode -
[ TextBlock & MotifyOnSourcelUpdated
1 E<Window-x:Class="Tips XamlDesigner i
2| e xmlns="http://schemas.micr & NotifyOnTargetUpdated :ion™
3| e xmlns:x="http://schemas.mi & NotifyOnValidationError
L xmlns:d="http://schemas.mi & path
5 |[---F--- xmlns:mc="http://schemas. Aty/2886"
B |-t wmlns:vm="clr-namespace:T #5 Person '=Tips_XamlDesigner®”
7o d:DataContext="{d:DesignIn M HelaliveSource
g |- mc:Ignorable="d" S Source
= Title="MainView" -Height="3
18 [ -- - -<StackPanels J StringFormat -

1105 ------- <Text810ck-Text="{Binding-|}"

12 oo f5tackPanels
13 < /Window>
14 Ju

B 4.1: Person O\« MR E L TRREESNTWVS

ECABT.CCTlE XAML O—RI(C mec 2 d BREDIT AU T RZEFANUEUEH Visual Studio @D GUI
ENSBENCIEATRICEETEEY,

XAML SHAF—LETIL— MEBRODD1 > RUZERUZIRET,. [EX] AZ1—0 [THAEBD
DataContext MFEE(D)...] EWDIEBEZERUET. D&, 42 (b) DERDBAYAT7OTHRRETNDBIZ
&, DataContext DAL LT Designlnstance Z#ER U, FHE UZLY ViewModel DO SR &Y —MSiERU
T oKl RF>ZI|UET,

9L TEFEFEOHCTILI-RDEDIBIAITR me ¥° d REFBBNITEBIMESNET . 2720,
AR—=ZAPBUTIRENEND 2. BECUIEWSEEFH TERIDIVNENSGDET,

- _ . [Window] 7% > H® DataContext Iz
S/(0) | YoT) FTRANS) SCOPE  H#(N) D2 KoI(W) B O R .
~ DataContext ()E(D)
P! R &= Designinstance -
Type
%5'](}\) » AT ORE Pl
. — 40
A BOHAX ::#‘TZ—%‘( M) L W e ] bﬁ[ }Tlifpisfxr;:r?l?elg\r;rsh Models
> {} Tips_XamID .Propert
LA7I ML) ' 4 () T semibesqrerviewtiode's
<3 MainViewModel
'"iﬁ;(o) 4 [ [}TipsﬁxamlDeswgner.Views
ﬁ%“:) ¢ b {} XamlGeneratedNamespace
FHF IO w7 —0EE(A)
FH A >F5D DataCentext MERE(D)... I O IRTOre>TUERRTS
_ [£] 1sDesignTimeCreatable(I)
AZA) W‘ﬁﬁ'( S) L [C] CreateList(C)
== = s
2Tl hmT(PJ > sovtL
(@) Window ZEIRUTHBA -1 —%"KRKRT D (b) 5 > B DataContext Zi#IRT D

B 4.2 : YA >B50MD DataContext :RESE
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42 FHASFIINESNEHETS (Tips_XamIDesigner)

FTHADETEE XAML THAF—N\w o059 RTO— R - RITIBTETI ., TOEMNTS
T XAML THAF—LDORFNITILIA LACELLUTWVET,

I—H—0> hO—IJILPAHRA LA NO—IILEZRETDES. TOOATIUVICENRT —Ih 555,
FTHADETTREERETTTIUT—2 3> EF8NTUORWES., THA DETRICFEHEA TS — OB RAE
LTUZEL. XAML 75 A > — L CHEOERHN TERLBODTUEVNET., TOLDRTEAEETRVLD
[CTBEHIC. THAETHEDHhED— RTHIMI DI ENTEET,

BELTROELSRI—T—a> bO—ILEERRULE T,

J—R 4.3 : TextBlock > bO—)L%&#5D UserControl Ml

1 | <UserControl x:Class="Tips_XamlDesigner.Views.Signals"

2 xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
3 xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

4 xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
5 xmlns:d="http://schemas.microsoft.com/expression/blend/2008"

6 mc:Ignorable="d"

7 d:DesignHeight="300" d:DesignWidth="300">

8 <StackPanel Orientation="Horizontal">

9 <Ellipse Width="20" Height="20" Margin="5" Fill="Green" />

10 <Ellipse Width="20" Height="20" Margin="5" Fill="Yellow" />

11 <Ellipse Width="20" Height="20" Margin="5" Fill="Red" />

12 <TextBlock x:Name="textblockl" Text="Signals" VerticalAlignment="Center" />
13 </StackPanel>

14 | </UserControl>

d—K 44:3—RENCM>R

Signals.xaml.cs

1 | namespace Tips_XamlDesigner.Views

211

3 using System.Windows.Controls;

4

5 /// <summary>

6 /// Signals.xaml OHEEBFEROZ YD

7 /// </summary>

8 public partial class Signals : UserControl

9 {

10 public Signals()

11 {

12 InitializeComponent();

13

14 if (System.ComponentModel.DesignerProperties.GetIsInDesignMode(this))
15 {

16 this.textblockl.Text = "THA>FE—R";

17 }

18 }

19 }

20 |}

XAML E£T "Signals" &WDTFRX MERFD TextBlock 1> bO—)LICX L. O—RE\A > RTIE. &2
FHCEKOT "THAE—R" CVWDSTFRAMNIEEITDI— RHIMEMHAFENTNET,

System.ComponentModel.DesignerProperties 75X (&, TH 4 F—EDBEIFEREINDIRITONGT 1 &
LU TWET, TUT, IsDesignMode EWDSFRMITO/NFT+ T, WMREITDIATZT U MDA REIR
PNFHAF—DIFTFIA R TEITENTVINE DN ZHR T D ENTEET,
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IsDesignMode (I T O/« DT, TO/\F+ ZADIEIC "Get" ZAFFTZ GetlsDesignMode() AV w R
TTONTAEZEEIZCENTEXY. LN T, 14 TBDKS(C 53I8(CI—Y—-d> ~O—-ILBS
ZRY this ZI8E LT IsDesignMode I TO/\F« DEZEUF I DZET. THAE—RNESHZH
EIDIENTEFT,

ZOI1—Y->bO-IIZD14 > RICRELTHELL D, XAML O— R(EFRDLD(CIRDFT,

J—R 4.5 : TextBlock > hO—)L%&$5D UserControl Ol

MainView.xaml

SQwowoNdouhwWNRE

=

<Window x:Class="Tips_XamlDesigner.Views.MainView"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:vw="clr-namespace:Tips_XamlDesigner.Views"
Title="MainView" Height="300" Width="300">
<StackPanel>
<vw:Signals />
<vw:Signals />
</StackPanel>
</Window>

u b wN

r_l_—_ MainView . ‘ lEl@lg‘
® ©O:sos ® Oz«
. . Signals . . FHALE-FR

(@) EBFDDI 1> D (b) XAML THAF+—_LtDFR
E 4.3 : KT ETY A F—LORTBERD

EFT9dLI-Y—-0> bO—-)LD XAML TEERULZKDIC. "Signals" EWLWDFTFX MIRRSNTULE
I XAML TH A —ETEO— RE/\ A2 RTEEESNZXFACRD> TLWDZENMDOMNDET,

COYZ TV TIIENRT —FZE SR DDHTURN. RITURBWEES TERVEINRT —F71RE(C
HUT. THAZE- ROBELCIHMREZANTE K LDCUTHLLRELTHIFE. XAML THAF—H
IS5—Z2HENTBTERLKBEENMERTEDLDICRADET,

F/z. Window > UserControl 72& View (CEAT 312X IANEUS TE/RVMEE. GetlsDesignMode()
AVw RDF|EIC DependencyObject ZET ZENTEFE R A CDBEIFIRDKIDIRAETTH A ETH
ESNEHELET,

J—R 4.6: Ul BMADO—RTTFYH A ORITHESIHEHET S
if

((bool) (System.ComponentModel.DesignerProperties.IsInDesignModeProperty.GetMetadata(typ
eof (System.Windows.DependencyObject)).DefaultValue))

/] THA D ETR(SIE LR

return;
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43  StringFormat [CKDTIA - hEHET D (Tips_StringFormat)

TextBlock J> hO—ILRETTFARERRIDEE(C, ViewModel NS5 SNEEDEEML THRR
UTEWBEI(C(E StringFormat AMEFIT T,

d—KR 4.7 : F—HDRFHEREED/=HD ViewModel

MainViewModel.cs

Ooo~Noulh WwWN PR

namespace Tips_StringFormat.ViewModels

{

using System;

public class MainViewModel

{

/// <summary>

//] FUWA DRI RZERMUET

/// </summary>

public MainViewModel()

{
this.Value = 1234.56789;
this.Integer = 123456789;
this.Text = "123456789";
this.Name = "H™ KEB";
this.Date = DateTime.Now;

}

/// <summary>

/1] N EFF DOBBZEIE LFE T .

/// </summary>

public double Value { get; private set; }

/// <summary>

/] BEEZEEREULET.

/// </summary>

public int Integer { get; private set; }

/// <summary>

/] BIBOXFHNRIRZIISLUE T,

/// </summary>

public string Text { get; private set; }

/// <summary>

//] XFHNEBRELET.

/// </summary>

public string Name { get; private set; }

/// <summary>

/// B ZBELET,

/// </summary>

public DateTime Date { get; private set; }

J—R 4.8 : StringFormat [C&KDTT—IDRRHEREZEEIT D

MainView.xaml

A wWwN PR

<Window x:Class="Tips_StringFormat.Views.MainView"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation’
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="MainView" Height="420" Width="525">
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5 <StackPanel>

6 <GroupBox Header="#{EDZFEFR">

7 <StackPanel>

8 <TextBlock Text="{Binding Value, StringFormat={}{@:N2}}"/>

9 <TextBlock Text="{Binding Value, StringFormat={}{@:N3}}"/>

10 <TextBlock Text="{Binding Value, StringFormat={}{0:00000}}"/>
11 </StackPanel>

12 </GroupBox>

13

14 <GroupBox Header="{li{&MDFER">

15 <StackPanel>

16 <TextBlock Text="{Binding Integer, StringFormat={}{0:C}}"/>
17 <TextBlock Text="{Binding Integer, StringFormat={}{0:C},

ConverterCulture=ja-3JP}"/>

18 <TextBlock Text="{Binding Integer, StringFormat=TEffi{0:Ne}M}"/>
19 <TextBlock Text="NXF5(CKDEMERIR(C StringFormat (FZIRARL" />
20 <TextBlock Text="{Binding Text, StringFormat={}{@:N2}FH}"/>
21 </StackPanel>

22 </GroupBox>

23

24 <GroupBox Header="16 HEZDFR">

25 <StackPanel>

26 <TextBlock Text="{Binding Integer, StringFormat={}{0:X}}"/>
27 <TextBlock Text="{Binding Integer, StringFormat={}0x{0:X8}}"/>
28 </StackPanel>

29 </GroupBox>

30

31 <GroupBox Header="BH{JDFRFR">

32 <StackPanel>

33 <TextBlock Text="{Binding Date}"/>

34 <TextBlock Text="{Binding Date, ConverterCulture=ja-3P}"/>

35 <TextBlock Text="{Binding Date, StringFormat={}{0:yyyy®FMMAddH

HH:mm:ss}}"/>

36 </StackPanel>

37 </GroupBox>

38

39 <GroupBox Header="WILF/I\A>F 4 >T">
40 <TextBlock>
41 <TextBlock.Text>
42 <MultiBinding StringFormat="[K%:{0} 8m:{1:N0}=">
43 <Binding Path="Name"/>
44 <Binding Path="Integer"/>
45 </MultiBinding>
46 </TextBlock.Text>
47 </TextBlock>
48 </GroupBox>
49 </StackPanel>

50 | </Window>
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FEDET
1,234.57
1,234,568

01235

{EnER
£123,456,789.00
¥123,456,789
Effii123,456,7800
W &L BEERIRIC StringFormat [F32E 47200
1234567898

16 ERODET
75BCD15
0x075BCD15

Bito&ER
12/3/2015 5:53:27 PM

2015/12/03 17:53:27
20158128028 17:53:27

I A T
& Eh A 85:123,456,789=

B 4.4 : StringFormat H > JLDERITHER

LEEDHIDKSIC, StringFormat (CFEMEERIEEXFINZIEELE T BESRNIEEXXFHCEE 41 D
KSIBEDNHDFET.

& 4.1: BUEERIEEXFS
EREEF  YR-—bIBZFT—HR

"C" FzlE et IR TOHEES WEEUTERRUET,

"D" FEfzlE "d" BEEIDH HEICIGU TEONSZ M TERRUET,

"E" FEz(E e IR TOHBEEY FBRERE TRRLUET,

ST 4 AT DEAER lg%EF_E%;%;D%;?%HH'C%@(?E(J/J\

N' T S AT DB lé\%g[g\%;%gg%&ﬁb‘ HIXEI DS

P Tz D" S AT DB ”y_“él%;_i L}?fog_%oﬁl‘b“f\ N—t> hEEsZMT

RS Single, Double, RUBMEICSD> RNy T UEXFIZR

Biglnteger mbiﬁ'o _ _ ___

Z0fth . ?g_{f%(i FormatException FISHH*RO—1
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Windows Presentation Foundation 5| =5

44 > bhO-)LZzEREETZLY (Tips_Transform)

> bO—ILOERICIE Transform IS5 ANSIRE UL FRDOK DRI SR %E 1 DFRZIFEHANET.
Z12L. &N% RenderTransform J’0O0/\F « (CIETE I DH\. LayoutTransform TO/\F+ (CIEE I DM KD

TEDEFHNRRDET,

& 4.2: I NO-IWZERSEILHDISA

DSR4

RotateTransform

#hR
EIL7

# B
FEELRZ Angle O ERETEEELET

ScaleTransform AT

—->g

IEE LT ScaleX BEK Scaley /G fESZLT
KEABBIUVEEAMICAT—UTUET,

SkewTransform

1R

IBE U AngleX BEKT AngleY 0/ \Fr fBZ
\FKEAESIUEEAMEICIERNEEED.

TranslateTransform FiTHeEY

BELR X BXU Y TO/N\F A BEREFKESME
BRUEESMCFTBREIUET.

441 RenderTransform 1)\«

RenderTransform O\« ZFHT D E. LA 7 DI N IAFTACHELURWES(COY MO—-ILEER
TEFE9J, BIXIE Grid J\RILICEREBELZO> FO—ILZERUEESE, BEESISNEMHEIEIICINED XK
S(CEEBNIICLA 77T hENEIH. RenderTransform /T« (CIEESNEERICE>TO> MO—IL
OEFHIZLLTH. OO bO—ILHNREBRLSICZOMOIO> MO—JILHABERESNDILSRC &E
HOFELA. TOMDIO> FO—)LABEE SRV ZHLIE (SN ERICIRADE T,

[Transform Type :
RenderTransform

p MainView
[Transform Type :
RenderTransform v

TranslateTransform

[¥] IsEnablad

X: -30
Y: — -16

(@ ZEELTLWVRWEEDL AT K

ScaleTransform
[¥] IsEnabled
ScaleX : —
ScaleY : —

E=EEN)
SkewTransform RotateTransform
IsEnabled IsEnabled
2 AngleX :

E]': 14 Angle: [
24

2 Angley :

(b) BRELIEEZEDLAT7D
4.5 : RenderTransform [C&KD 1> FO—ILDZERIEIL A1 7 MCREURWN
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442 LayoutTransform 0/~

LayoutTransform JO/\F« &E>TI> bO—-I)LZERSELBZE. L1770 M RF LANNTNZRH
L. BEBERZHEEEUE I, TREREFIEC XAML (CREULEBODLAT7INIRDFEIN COZER
BV A= 3RETHNCHE IO EHEG. HEUENSERLE T DCOUENLERINEIRDET.

ransform Type :
LayoutTransform

ransform Type :
LayoutTransform

(b) BEFELIZEESDL AT T
4.6 : LayoutTransform (CX3I> PO—IDEREIL AT DI MCEZETS
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45 > bhO-IIZEREUIEESESDONIRAEZRFE U2V (Tips_Transform)

BIZ (£ RotateTransform TEEzSEZO> bO—ILE RSV IIEELEE S, BEND YA BZ{E(ZOER
UTEBERDBEEE RN E T, CNETICRITEDIC(SEBERRES RSN EBENGHDET,

451 RredilCEIEZDERT D

FT. BEEOBER (e,e,) %. BAERLICHEDC Oldeg] RIFEEHEHIBER (e, e,) BEX
FY. COEE. REDEOIEET.

{ e, = excost +e,sind
ey, = —eysinf + e, cosf

///’\\\\ e . TORBORERD ML
\ e —ABH(C (F_E IS AR TE T2
y
A .
eV

7IUT—2 3> ETETFAEN
[ETHBIe. S TEFAEZE

& IFELTERD,

B 4.7 : EEROEER

DED. TDEIRER (e ) [CHITDR (x,y) & RRZFLICKETEID(C Oldeg] IFEEREBIZAIZE,
(xcos® +ysin@,—xsinf + ycosf) EIXRDFXT,

7TV -2 3> FTORRIGE FIREDT« > RODEERTHOED, /IRILI> S O—-IILDELRT
HOTEDULFEY,

452 HDdREHL(CBIFEZEERT D

HDREPLCEZEZOE S EDIHEE. FITHONERICRBED CEAETTRIHL. BERE(ICTD
MBICRI LDSICEIEETREUET,

> ~O—)LAEERUEIEE. €OEERIFIZIEZ0> bO—ILOE LS FLEBZEERDET, DF
D, CORERREEEHRITDEEE. O MO—ILOE FSORZEDTETETRENI L. EEROHLEER R
REUTCEERDOESEE T, BERZICTICRT KD (CHAEICETREI T3 &TIO> MO—)LODEERE
ENEHRTEET,
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il
o .Iﬁlﬁiﬂ'%,#\
/ /
K [ J
6

./

(1) FOHREERDEDIC (2) ez l(ChlEsEd (3) WBHICFITHREI LIz Z
LUETITIEB T S TCREY

4.8 : H3IREPLE UEERDOEE

453 Thumb > bO—)L®D DragDelta /X2 & DragCompleted -1/ I~

Thumb J2 bO—ILE RS YT & ROY TEFOREZMEERETE DT> bO—-ILT, RS Y IEEREZ
DragDelta 1R b, ROV TREEZFH /XS & DragCompleted AR MOIRELET, Fie. NE
N4> ~5|#1 DragDeltabventArgs 75 XAEB KU DragCompletedEventArgs 275 X I(C(F.
HorizontalChange 0/« S KU VerticalChange /1 D FET ., CNSEKFEAEEL(SEE
HEIDNIADBHEZRUET . CCTERURITNERSIRVDIE, DragDelta AR N TEYIS TS
NOADBEEN . RT—UTERVEERUBRRICBITDIBHEZRLTLNDENDIETY,

PIZIEE 49 (@) DEDICA> FO—ILDEENSAETICMNITRSYI & ROY TEFZETIRNET.
ZDEE, DragDelta AR N\ RS(CHITDBEIE L DragCompleted 1R N\ RS (CHITDEE
EFEESBRIVEERDFET, 23N, B (b) DRDICRT—U>TUI> MO=-ILICHUTEU
<BULDBEED RS VI & ROY FIREEZHT/IAD & DragDelta 1R N\ RSTHELUEESDR
BEN AT U TJENTVBRZEMMDET, Foo AR () DLSICEERLZO> hO—JLICH LT
RSwI & ROY FREEH TS &, DragDelta AR M\ RSTHE U & EDOBBEN OEGREESR
[CHBITDETHDCENOMDERT, —FH. EDOXDRIFETEH DragCompleted 1R M\ RS TEUS
TEBNIADOBEZ(EI> FO—ILDOEFICK ST TTDRIZERTDEERDTWLET,
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e R &>
b b=
e b b

DragDeltz -1~ b\ BS (5133 Delta & : (78, 27)
DragCompleted <2 M\ RSICE1TS Delta & : (78, 27)

(a) BEEIRICIEERD

DragDeltz -7~ /> BS(CH133 Delta & : (37, 12.5)
DragCompleted 72 M\ RSICETS Delta & : (74, 25)

RotateTransform

[¥] IsEnabled

DragDelta 1~ b\ RSIC8HS Delta {8 : (33.2340187157677, 33.2340187157677)
DragCompleted 1752 M\ FSICE1FS Delta {8 : (0, 47)

() EEEL/=0> hO—JLT(d DragDelta (CHIFDBEEN LIEREIER(CHITDEERD
49 : ZRLEI> PO THISTE B3IV IRADIBEIE
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46 ListBox J> bO—)LIREZYIRRTO—)LICT D (Tips_PixelScroll)

ListBox 1> bO—JL¥2 DataGrid Od> bO—ILEFAFTAMEALZ DO FTFERRUTVWEITH, 715 LE
A< TO> bO—-ILSEHFEDZEE. XA20-)LI—(CL>TROZO-ILUTERRTETBDLD(CTR>TL
F£9., COESE, RUO-ILFRRDEEIG. BBETIERIEROO-ILEWVWD T, AT LD TFHEDEE
ECAIO-ILIBAECIRDTVWEY, NI U, ScrollViewer J> bO—)L TOEBEICESND LSRR
EoILBOBEBETAOO-ILITDAEZEIOO-)LEVWET,

SETHPSNDILDERR(CHMO TREZEFSINMONDPITVDT, 2T T)ILI— RZ/BEHLET.

d—R 49: A5 —FaL 923> 70/)\5« [CHD ViewModel

MainViewModel.cs

1 | namespace Tips_PixelScroll.ViewModels

214

3 using System.Collections.Generic;

4 using System.Ling;

5 using Tips_PixelScroll.Models;

6

7 public class MainViewModel : NotificationObject
8 {

9 private IEnumerable<Person> _people;

10 /// <summary>

11 /] NFT—FALDO>a>ZBBLET.

12 /// </summary>

13 public IEnumerable<Person> People

14 {

15 get

16 {

17 if (this._people == null)

18 {

19 this. people = Enumerable.Range(0, 1000)
20 .Select(i => new Person() { Name = "HHFKES " +1i, Age =1 });
21 }

22 return this._people;

23 }

24 }

25 }

26 | }

J—K 4.10: YEXoOO0-)LOB>TIVI—KR

MainView.xaml

<Window x:Class="Tips_PixelScroll.Views.MainView"

xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”

xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

Title="MainView" Height="300" Width="500">

<Window.Resources>
<Style TargetType="ListBoxItem">
<Setter Property="Template">
<Setter.Value>
<ControlTemplate TargetType="ContentControl">
<Border BorderBrush="Black" BorderThickness="1" Margin="2">
<StackPanel>

<TextBlock Text="{Binding Name}" />
<TextBlock Text="{Binding Age}" />
</StackPanel>
</Border>
</ControlTemplate>

</Setter.Value>
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18 </Setter>

19 </Style>

20 </Window.Resources>

21

22 <Grid>

23 <Grid.RowDefinitions>

24 <RowDefinition Height="Auto" />

25 <RowDefinition />

26 </Grid.RowDefinitions>

27 <Grid.ColumnDefinitions>

28 <ColumnDefinition />

29 <ColumnDefinition />

30 <ColumnDefinition />

31 </Grid.ColumnDefinitions>

32

33 <TextBlock Grid.Row="0" Grid.Column="0" Text="BEFE®D ListBox" />

34 <ListBox Grid.Row="1" Grid.Column="@" ItemsSource="{Binding People}" />
35

36 <TextBlock Grid.Row="0" Grid.Column="1" Text="{RIEE{LLTYIEXoO—IL" />
37 <ListBox Grid.Row="1" Grid.Column="1" ItemsSource="{Binding People}"

38 VirtualizingPanel.ScrollUnit="Pixel" />

39

40 <TextBlock Grid.Row="@" Grid.Column="2" Text="{RIE{L72L THIEXoO-IL" />
41 <ListBox Grid.Row="1" Grid.Column="2" ItemsSource="{Binding People}”

42 VirtualizingPanel.ScrollUnit="Pixel"

43 VirtualizingPanel.IsVirtualizing="False" />

44 </Grid>

45 | </Window>

ELED ListBox {EELELTHEZSO—-)L FEEGLTHEZSO-IL
AR 241 . |3 | - ;_:1"'1"**” =T R
241 HeRAED 242
A 04 242 B 242
242 —=| [Hh A ER 243 = 242 =

243 BreREs 243
AR 243 a3
D43 D 244

244 b el 244
HAER 244 bas
244 Hoh AR 245

245 B 245
AR 245 a5
245 HRED 246

245 B Er 246
HAEEER 246 B _bas B
AR [EEF':'R'\_EI 247 ]

E 4.10 : MBHOO-IB T IVORTHER

WIEXATO—I)LTEEBROT AT LNBT ENSEEALTRRESNEIN. RoO-IILSEBDETAT LN
BOTLWRNKDICRRDDT. X7O-ILULTVINEDIMIONMDICK KIZDFET., CNITH U TR
20-I)LTlE. ESRILEfITOROO-ILERDIS. AOO-IILBERALA-XCRRET.

EESVVNIFFEIZRICIDFETA. INSZENDITENDLICLTE LT ENAYITT.
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47  ListBox DT AT LBI/HIBRDEEZICT - A—23>9 3 (Tips_AnimatedListBoxltem)

ListBox J> bO—J)LICEIMICT A LAZBINEXZFHBRUZESE, EDDEVZA—-2 3> UTERRIER
RENDERENICTELULWITTUICIRDET,

ItemsControl 5 XAMSIRELTULYD ListBox O> hO—JLIREE. SRXASNETFATLAZRENTDEE.
BPATLAZENUIEI>TFEOLSOLTWVWEYT, CTTlE. COSCATRICHNITZEDCAESR—DZL
EDFTBLSICL. CTONT B CAEO-ILTTITZA—3>%FIRUET,

FS5LONDIFT. ARALO> SO-ILELUTRDEK S AnimatedContainer 1> bO—J)LZEELET,

J—R 4.11 : AnimatedContainer > FO—JLONRTES

e
1 | <ResourceDictionary xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
2 xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

3 xmlns:local="clr-namespace:Tips_AnimatedListBoxItem">

4 <Style TargetType="{x:Type local:AnimatedContainer}">

5 <Setter Property="Template">

6 <Setter.Value>

7 <ControlTemplate TargetType="{x:Type local:AnimatedContainer}">
8 <Border Background="{TemplateBinding Background}"

9 BorderBrush="{TemplateBinding BorderBrush}"

10 BorderThickness="{TemplateBinding BorderThickness}">

11 <StackPanel>

12 <Button x:Name="PART_DeleteButton" />

13 <ContentPresenter />

14 </StackPanel>

15 </Border>

16 </ControlTemplate>

17 </Setter.Value>

18 </Setter>

19 </Style>

20 | </ResourceDictionary>

J—R 4.12 : AnimatedContainer > FO—JLORNEPEETER

eric.AniamtedContainer.xaml.cs
namespace Tips_AnimatedListBoxItem

{

1
2
3 using System;

4 using System.Windows;

5 using System.Windows.Controls;

6 using System.Windows.Input;

7 using System.Windows.Media.Animation;
8

9

/// <summary>
10 /] PZA=23>2%Z 807 =&k UET,

11 /// </summary>

12 [TemplatePart(Name = PART_DeleteButton, Type = typeof(Button))]
13 public class AnimatedContainer : ContentControl

14 {

15 #region TemplatePart

16 /// <summary>

17 /// HIBRRAS > (C34 9 D4R

18 /// </summary>

19 private const string PART_DeleteButton = "PART_DeleteButton";
20

21 private Button _deleteButton;

22 /// <summary>
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

60
61
62
63

/// HIBRRY > ZBUSE(FHELF T,
/// </summary>
private Button DeleteButton
{
get { return this._deleteButton; }
set
{
if (this._deleteButton != null)
{
this._deleteButton.Click -= OnDeleteButtonClick;
}
this._deleteButton = value;
if (this._deleteButton != null)
{
this. deleteButton.Click += OnDeleteButtonClick;
}
}
}

/// <summary>

/] T>TL—hEERUET,

/// </summary>

public override void OnApplyTemplate()

{
base.OnApplyTemplate();

this.DeleteButton = this.Template.FindName(PART_DeleteButton, this) as Button;
}

#tendregion TemplatePart

#region I XA KSUH

/// <summary>

/// BRI A NS OFZRUET,

/// </summary>

static AnimatedContainer()

{

DefaultStyleKeyProperty.OverrideMetadata(typeof(AnimatedContainer), new

FrameworkPropertyMetadata(typeof(AnimatedContainer)));

}
#endregion I A MSU%

}

NERZEERLTULND XAML (FAXRSI AT bO—IUEREICEEER SN — RIS EEALRO TS
59", Border J> bO—JLDH(C Button > hO—JL & ContentPresenter 1> hO—)LZESE StackPanel
d> bO—ILZEBNMUERIFERDTWET, BINULEZEOY bO=ILICDWTEHICTAIEHREL TLEB AN,
Z @ AnimatedContainer 1> hO—J)LZ&EFED &= (E. I—H— A ControlTemplate Z5X2% 2 & TEDD
FPITUT—2 32 (CETELATIMNILTESDSESD,. CCTIIFICHREZEEERITDCEEHDEEA.

d—REJ\A>RDIEFSTIE. AESNERICH TRV IANRY hEBRITDELDICLTWVWET,
AR N\ RSOEEASTICDWVWTIIERUET,

POV &(F. ListBox I hO—ILICT AT LAMNEIN/HEIBREND ESCTZA—23>0VEND D
ETCUIE. EFTTFATLAREINENDS —2FEXITCHELL D VAT LDNEBINESNS ELVD Z &I, ListBox
> bO—JLOPRTIOASFTFHFMEMNEKRSNDEND S EICRDET, LMD T, AnimatedContainer I
NO—JILAEKRSNIEES(CTZA—23 2T BESICTNETATLBINMEIC T ZA—>3>aNdLSIC
RBTL&LD,
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J> hO—-ILBMERESND &, Loaded AR MAFEAEL, I bO—ILOBA XN HEET D E
SizeChanged AR MYEAELF T, 2 TIE I> bO-IILOYA XZFERAUZTZA->3>%FHATD
fz&b. SizeChanged A\~ hzBEGRULE T,

d—K 413 : AYARSIHITANRY hNEHEHRT D

eneric.AniamtedContainer.xaml.cs

1 /// <summary>

2 /1] FUWA DRI R ERMUET

3 /// </summary>

4 public AnimatedContainer()

5 {

6 this.SizeChanged += OnSizeChanged;
7 }

8

9 /// <summary>
10 /// SizeChanged A2 KN\ RS
11 /// </summary>
12 /// <param name="sender">-1/\> NFEITIT</param>
13 /// <param name="e">-1/\> N5|%%</param>
14 private void OnSizeChanged(object sender, SizeChangedEventArgs e)
15 {
16 if (this._isAnimated)
17 return;
18
19 BeginInAnimation();
20 }
21
22 /// <summary>
23 /]| PZA=232HNESIHIZHRILET .
24 /// </summary>
25 private bool _isAnimated;

O RARSOIDHRTANRY hzBEHZU. SizeChanged AR hDANRY M\ RSTFZA—->3> %M
AUTWET, 722U, private T+ —ILREFED TP A= 3 > RICBERITEINRVKLDICLTVET,

A= 3>OFMICDNTIECCTIISRBUERA. U2 T)ILO— ROSEREREICHEH L TLNBDT.
EE558Z(CLTLLREE,

R(T, ListBox O bO—ILDST AT LZHIRTDEETDT ZA—-232TT, HIFRTDEECTZA—
A2TBRHE. VATLPEBRSNTUERS EZTDIACFTIMERTCUESIEHT ZA—23>TEFEA.
DED. PIA=232UTHBT7ATLZHIKRTD. LOWDSLICEFZECTIHNENGDFT.

ZZTld. BEECTHBURI>ZD Click AR M\ RSTHIBRADY ZA—2 3> Ziacs B F I,

J—R 414 : IRI>ZDANY N\ RSTHIBRADTZ ZXA—>3 2 %9 S

eric.AniamtedContainer.xaml.cs
/// <summary>
/1] BIBRRS DUy DA N\ RS
/// </summary>
/// <param name="sender">-{/\> NF{TrT</param>
/// <param name="e">-{ /> ~5|#</param>
private void OnDeleteButtonClick(object sender, RoutedEventArgs e)

{

}

HIBRFAD T ZA—2 3 >hH& T U5 ListBox > FO—ILHSERRICT A T LZHIBRYT DAIBZEIT U
TNEWTERA. CCTE ZTONIBZ D> bO—)LICEETEBXKS(C DeletedCommand #K7FEE%R

[0}

BeginOutAnimation();

oYU, WN R
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TONFaZBIMU. CNETV-A—=3 A& TRICETIDLDICUET., F£leo PTA—3 AL THRIC
EITESHEBICIE. Storyboard IS5 RD Completed A2 hEFIBLET,

mu-l.buur\u—‘g

10
11
12
13
14
15
16
17

J—R 415: P-A—33 € THICRITT D DeletedCommand &EFEBIFRI O/NT 1 DEE

eric.AniamtedContainer.xaml.cs

#region DeletedCommand #k7FRIZHRI /T~

/// <summary>

/// DeletedCommand KZFEAGZR IO/« ZEELET,

/// </summary>

public static DependencyProperty DeletedCommandProperty =

DependencyProperty.Register("DeletedCommand", typeof(ICommand),
typeof(AnimatedContainer), new PropertyMetadata(null));

/// <summary>
/// BIBRNSD > 0w OR&ICEITEINDIN Y REBSFEZIEERELUE T,
/// </summary>
public ICommand DeletedCommand
{
get { return (ICommand)GetValue(DeletedCommandProperty); }
set { SetValue(DeletedCommandProperty, value); }

}

#endregion DeletedCommand #&K{FREZ T/ T+

HEod—REmICLEY>TILO— ROEHRERICTTKUET,

J— R 4.16 : AnimatedContainer > bO—JILOY>TILI—R

Generic.AniamtedContainer.xaml.cs

{

namespace Tips_AnimatedListBoxItem

using System;

using System.Windows;

using System.Windows.Controls;

using System.Windows.Input;

using System.Windows.Media.Animation;

/// <summary>
[/ PZA=23>#Z800>257F72RULET,
/// </summary>
[TemplatePart(Name = PART_DeleteButton, Type = typeof(Button))]
public class AnimatedContainer : ContentControl
{
#tregion TemplatePart
/// <summary>
/// BIBRING > (39 D0
/// </summary>
private const string PART_DeleteButton = "PART_DeleteButton";

private Button _deleteButton;

/// <summary>

/// HIBRRS > ZBF I (FERELE T,

/// </summary>

private Button DeleteButton

{
get { return this._deleteButton; }
set
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29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

77
78
79
80
81
82
83

{
if (this._deleteButton != null)
{
this._deleteButton.Click -= OnDeleteButtonClick;
}
this. deleteButton = value;
if (this._deleteButton != null)
{
this._deleteButton.Click += OnDeleteButtonClick;
}
}

}

/// <summary>

/] TTL—bhEBRUET,

/// </summary>

public override void OnApplyTemplate()

{
base.OnApplyTemplate();

this.DeleteButton = this.Template.FindName(PART_DeleteButton, this) as Button;

}

t#tendregion TemplatePart

#region I XA KSDH

/// <summary>

/// BRI A NSO ERUFET,
/// </summary>

static AnimatedContainer()

{

DefaultStyleKeyProperty.OverrideMetadata(typeof(AnimatedContainer), new

FrameworkPropertyMetadata(typeof(AnimatedContainer)));
}

/// <summary>

/1] FUWARIDR2ERLUET
/// </summary>

public AnimatedContainer()

{
this.Opacity = 0;

#region InAnimation #JHHE

this. _heightInAnimation = new DoubleAnimation()
{
From = 0,
Duration = TimeSpan.FromMilliseconds(2090),
s
Storyboard.SetTargetProperty(this. _heightInAnimation, new
PropertyPath("Height"));

this. _widthInAnimation = new DoubleAnimation()
{
From = 0,
Duration = TimeSpan.FromMilliseconds(2090),
}s
Storyboard.SetTargetProperty(this. widthInAnimation, new
PropertyPath("Width"));
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84

85 this._opacityInAnimation = new DoubleAnimation()

86 {

87 From = 0,

88 To = 1,

89 BeginTime = TimeSpan.FromMilliseconds(240),

90 Duration = TimeSpan.FromMilliseconds(2090),

91 }s

92 Storyboard.SetTargetProperty(this._opacityInAnimation, new
PropertyPath("Opacity"));

93

94 this._inStoryboard = new Storyboard();

95 this._inStoryboard.Completed += (_, __ ) => this._isAnimated = false;

96

97 #endregion InAnimation #IEA(L

98

99 #region OutAnimation #JEAL

100

101 this. heightOutAnimation = new DoubleAnimation()

102 {

103 To = 0,

104 BeginTime = TimeSpan.FromMilliseconds(240),

105 Duration = TimeSpan.FromMilliseconds(200),

106 }s

107 Storyboard.SetTargetProperty(this._heightOutAnimation, new
PropertyPath("Height"));

108

109 this. widthOutAnimation = new DoubleAnimation()

110 {

111 To = 0,

112 BeginTime = TimeSpan.FromMilliseconds(240),

113 Duration = TimeSpan.FromMilliseconds(200),

114 }s

115 Storyboard.SetTargetProperty(this._widthOutAnimation, new
PropertyPath("Width"));

116

117 this._opacityOutAnimation = new DoubleAnimation()

118 {

119 From = 1,

120 To = 0,

121 Duration = TimeSpan.FromMilliseconds(2090),

122 }s

123 Storyboard.SetTargetProperty(this._opacityOutAnimation, new
PropertyPath("Opacity"));

124

125 this._outStoryboard = new Storyboard();

126 this._outStoryboard.Completed += (_, __ ) =>

127 {

128 this._isAnimated = false;

129 if (this.DeletedCommand != null)

130 {

131 if (DeletedCommand.CanExecute(this.DataContext))

132 {

133 DeletedCommand.Execute(this.DataContext);

134 }

135 }

136 }s

137
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138
139
140
141
142
143
144
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147
148
149

150
151
152
153
154
155
156
157
158
159
160
lel
162
163

164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

#endregion OutAnimation #IHA(E

this.SizeChanged += OnSizeChanged;

}
#endregion 1A NSU45

#region DeletedCommand #k#FRIER IO/«

/// <summary>

/// DeletedCommand fZFEHTO/\T 1 ZEERELET,

/// </summary>

public static DependencyProperty DeletedCommandProperty =
DependencyProperty.Register("DeletedCommand", typeof(ICommand),
typeof(AnimatedContainer), new PropertyMetadata(null));

/// <summary>
//] BIBRING > O Uy D (ICEITESND AN RZEBSHZIEIERELE T,
/// </summary>
public ICommand DeletedCommand
{
get { return (ICommand)GetValue(DeletedCommandProperty); }
set { SetValue(DeletedCommandProperty, value); }

}

#endregion DeletedCommand &K{FREET O/ T«

#region Direction {KEFEMRTO/\F+

public static readonly DependencyProperty DirectionProperty =
DependencyProperty.Register("Direction", typeof(SizeToContent),
typeof(AnimatedContainer), new PropertyMetadata(SizeToContent.Height));

public SizeToContent Direction

{
get { return (SizeToContent)GetValue(DirectionProperty); }
set { SetValue(DirectionProperty, value); }

}
#endregion Direction #FEAGZRI /T«

#region AR KN\ RS

/// <summary>

//] BIBRREZ > 0w OAR N\ RS

/// </summary>

/// <param name="sender">-1/\> NF{Tit</param>

/// <param name="e">-f/X> ~5|#</param>
private void OnDeleteButtonClick(object sender, RoutedEventArgs e)

{
}

BeginOutAnimation();

/// <summary>

/// SizeChanged A2 KN\ RS

/// </summary>

/// <param name="sender">-f/\> NFEITIT</param>

/// <param name="e">-f/X> ~5|#</param>

private void OnSizeChanged(object sender, SizeChangedEventArgs e)

{
if (this._ isAnimated)
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193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
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225
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230
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232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249

return;

this._heightInAnimation.To = e.NewSize.Height;
this._widthInAnimation.To = e.NewSize.Width;
BeginInAnimation();

}
#endregion AR N\ RS

#region VZA—>3>

/// <summary>

//] RREIET ZA—>3>ZHIaLFET .
/// </summary>

private void BeginInAnimation()

{
this._inStoryboard.Children.Clear();
switch (this.Direction)
{
case SizeToContent.Height:
this._inStoryboard.Children.Add(this._heightInAnimation);
break;
case SizeToContent.Manual:
break;
case SizeToContent.Width:
this._inStoryboard.Children.Add(this._widthInAnimation);
break;
case SizeToContent.WidthAndHeight:
this._inStoryboard.Children.Add(this._heightInAnimation);
this._inStoryboard.Children.Add(this._widthInAnimation);
break;
}
this._inStoryboard.Children.Add(this._opacityInAnimation);
this._isAnimated = true;
this.BeginStoryboard(this._inStoryboard);
}

/// <summary>
//] IERRFZA—23>%FIBLET,
/// </summary>
private void BeginOutAnimation()
{
this._outStoryboard.Children.Clear();
switch (this.Direction)
{
case SizeToContent.Height:
this._outStoryboard.Children.Add(this._heightOutAnimation);
break;

case SizeToContent.Manual:
break;

case SizeToContent.Width:
this._outStoryboard.Children.Add(this. widthOutAnimation);
break;
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250

251 case SizeToContent.WidthAndHeight:

252 this._outStoryboard.Children.Add(this._heightOutAnimation);
253 this._outStoryboard.Children.Add(this._widthOutAnimation);
254 break;

255 }

256 this._outStoryboard.Children.Add(this._opacityOutAnimation);
257

258 this._isAnimated = true;

259 this.BeginStoryboard(this._outStoryboard);
260 }

261 #endregion VZX—>3>

262

263 #region private Jo4 —JLR

264

265 /// <summary>

266 []] PZA=232HNESHNEHBILET .

267 /// </summary>

268 private bool _isAnimated;

269

270 /// <summary>

271 /] BRESNDESDT _A—-3>AAM—U—R—RK
272 /// </summary>

273 private Storyboard _inStoryboard;

274

275 /// <summary>

276 /]| "RSNDEETDETTZA—23>

277 /// </summary>

278 private DoubleAnimation _heightInAnimation;
279

280 /// <summary>

281 /] BRSNDESDIRI ZA—>3>

282 /// </summary>

283 private DoubleAnimation _widthInAnimation;
284

285 /// <summary>

286 /]| "RSNDEZTDERE T ZA—->3>

287 /// </summary>

288 private DoubleAnimation _opacityInAnimation;
289

290 /// <summary>

291 /]] FEFRRICIRDEEDTV ZA— 3 A M—=U—R—R
292 /// </summary>

293 private Storyboard _outStoryboard;

294

295 /// <summary>

296 /] FFRRICIBDESOEETT ZA—23>

297 /// </summary>

298 private DoubleAnimation _heightOutAnimation;
299

300 /// <summary>

301 /] IERRICIRDESDIRIT —A—23>

302 /// </summary>

303 private DoubleAnimation _widthOutAnimation;
304

305 /// <summary>

306 /1] IERRICIZDEEDEPRET ZA—->3>

307 /// </summary>
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308 private DoubleAnimation _opacityOutAnimation;
309

310 #endregion private J-r—JL R

311 }

312 | }

COARL LD SO-ILEFERUEY>TILT7TUT—23 >0 00— RELUFICESHUET.

MainViewModel.cs
namespace Tips_AnimatedListBoxItem.ViewModels

{

SQwooNouThwWNBRE

d—R 417 : YW F7IVUHI—<3 >0 MainViewModel

using System;

using System.Collections.ObjectModel;
using System.ComponentModel;

using System.Runtime.CompilerServices;

internal class MainViewModel : NotificationObject

{

private ObservableCollection<string> _stringCollection = new

ObservableCollection<string>();

/// <summary>

/// LD 3>F7—FZB3UET.

/// </summary>

public ObservableCollection<string> StringCollection

{
}

get { return this._stringCollection; }

/// <summary>

/// LTS3 > T —IHZEERLET,
/// </summary>

public int Count

{
}

get { return this.StringCollection.Count; }

private DelegateCommand _addCommand;
/// <summary>

/// ALDTZI3EMONY REBELET,
/// </summary>

public DelegateCommand AddCommand

{
get
{
return this._addCommand ?? (this._addCommand = new DelegateCommand(_ =>
{
this._counter++;
Add(string.Format("FAM\)71 5" /n No.{@} /. ", this._counter));
0);
}
}

private DelegateCommand _deleteCommand;
/// <summary>

/// AL a2 HIBRIONY> RZEISLET .
/// </summary>
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47 public DelegateCommand DeleteCommand

48 {

49 get

50 {

51 return this._deleteCommand ?? (this._deleteCommand = new DelegateCommand(p
=>

52 {

53 Delete(p as string);

>4 1))

55 }

56 }

57

58 /// <summary>

59 /] ADH

60 /// </summary>

61 private int _counter;

62

63 /// <summary>

64 /// ELEFEERR

65 /// </summary>

66 private Random _random = new Random();

67

68 /// <summary>

69 /)] AL CTATLZEMUET,

70 /// </summary>

71 /// <param name="item">1BINFDVAFTLZIBELETI. </param>

72 private void Add(string item)

73 {

74 this.StringCollection.Insert(this._random.Next (0,
this.StringCollection.Count), item);

75 RaisePropertyChanged("Count");

76 }

77

78 /// <summary>

79 /// QLT3 hs7A4TLZHIBRUET .

80 /// </summary>

81 /// <param name="item"></param>

82 private void Delete(string item)

83 {

84 this.StringCollection.Remove(item);

85 RaisePropertyChanged("Count");

86 }

87 }

88 |1}

d—R 418 : Y>> )IF7T VU —<3 >0 MainView

1| <Window x:Class="Tips_AnimatedListBoxItem.Views.MainView"

2 xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
3 xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
4 xmlns:local="clr-namespace:Tips_AnimatedListBoxItem"

5 Title="MainView" Height="300" Width="300">

6 <Grid>

7 <Grid.RowDefinitions>

8 <RowDefinition Height="Auto" />

9 <RowDefinition />

10 </Grid.RowDefinitions>

11
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12
13
14

15
16
17
18
19
20
21
22
23
24

25
26
27

28
29
30
31
32

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

<StackPanel>
<Button Content="Add" Command="{Binding AddCommand}" />
<TextBlock Text="{Binding Count, StringFormat='{}77/FLH {0} EEHFE=NTULZE
ER A
</StackPanel>

<ListBox Grid.Row="1" ItemsSource="{Binding StringCollection}">
<ListBox.ItemContainerStyle>
<Style TargetType="{x:Type ListBoxItem}">
<Setter Property="Template">
<Setter.Value>
<ControlTemplate TargetType="{x:Type ContentControl}">
<Border Background="{TemplateBinding Background}">
<local:AnimatedContainer DeletedCommand="{Binding
DataContext.DeleteCommand, RelativeSource={RelativeSource FindAncestor,
AncestorType={x:Type ItemsControl}}}"
Direction="Height">
<local:AnimatedContainer.Template>
<ControlTemplate TargetType="{x:Type
local:AnimatedContainer}”>
<StackPanel Orientation="Horizontal">
<Button x:Name="PART_DeleteButton"
Content="Delete" Margin="2"
/>
<TextBlock Text="{Binding .}"
VerticalAlignment="Center" />

</StackPanel>
</ControlTemplate>
</local:AnimatedContainer.Template>
</local:AnimatedContainer>
</Border>
</ControlTemplate>
</Setter.Value>
</Setter>
<Style.Triggers>
<Trigger Property="IsMouseOver" Value="True">
<Setter Property="Background" Value="LightGray" />
</Trigger>
<Trigger Property="IsSelected" Value="True">
<Setter Property="Background" Value="Plum" />
</Trigger>
</Style.Triggers>
</Style>
</ListBox.ItemContainerStyle>
</ListBox>
</Grid>
</Window>
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FAT AN 4 BERCNTNET.
ﬂxﬂ?*‘f?h No.2 T2.

Delete| #5171 7 /s No.4 2.

[Delete| #7577 11 No.1 72

B 411 : B2 FITVI—>3 > ONE

Add RY>%RT & ListBox > bO—JILICTFAFTLNS A LDIEFETEIMNEN, 71T LAHFD Delete
MY EBT EZYTDI AT LNEIBRENE T, AT LEBI/MIBRESND EETIETFZA—a>HETS
NB3ELSCIBDO>TVET,
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48 HR™MIENAEFPZVERHRT D (Tips_Behavior)

IEANTET &F £(CTONFAZEEROI>S FO—I)LDIRDIBVLWERDDEHDEDTY, ZOHEE
ZEIRITIEHIC. MITO/NF o ERENZTO/ G &2ERBUET,

481 FATOINT o &I

WPF OT70O)\F « X F ACIIMEEFRMRZ T O/\T« DM, ™MITONF o EEINDEDHHDET,
MITONT o EFHDATS U MIF U TZOTIO/INGF 1 BRI DEDTI HIX (L, Grid.Row =
O\« (&, Grid > FO—ILDEDITICERRT DO ERDBIEHDRMITO/INFT 4TI, TNIE Grid
> hO—ILZDEDIC Row EWVWDSTOINF 4 WD DIFTTERRL, Grid O> bO—JLICET B>~
O—JLICHATLTEWE T, RDOO—RZRTHELLD,

d— K 4.19 : Grid.Row F17'0/\F DIEFAHI

MainView.xaml

Ooo~NoOOUTDh WN R

<Window x:Class="Tips_Behavior.Views.MainView"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="MainView" Height="300" Width="300">
<Grid>
<Grid.RowDefinitions>
<RowDefinition />
<RowDefinition />
</Grid.RowDefinitions>

<Button Grid.Row="1" Content="Click me." />
</Grid>
</Window>

ZDO— RTI&. Button I> FO—JLIC GridRow JONFT A4 EHRFLTVET., TDFBET. HE
ZTHD Grid O> bO—)LH 1 47BIC Button > PO—I)LERRIDLDICRHBTEET,

482 W70 1 DIERL

RMIENA EFZER T D72 MBDORA T OGS« ZIERR T DUENSDDET ., Tl
SampleBehavior EWDSERIDISREEHZL. TOHRISRMITONT 1 ZIER LET,

YRR UTEMTENT ET (X XAML L TERT S View OBRERDDT, FET DY — (L Views T
IWADRICEEDTHL ENDMDPITLRDET,

4 Tips_Behavior
b & Properties
b w=m SEEF
Models
4 ViewModels
b c# MainViewModel.cs
4 Views
4 Behaviors
b = SampleBehaviorcs
BN MainView.xaml
¥ App.config
BN App.axaml
b = DelegateCommand.cs
b= NotificationObject.cs

B 4.12 : Views J#JLSI(C Behaviors 7 A LA %&EM

82
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(7]
Ooo~NOUTD, WN Y

PR R R R
DwNRO

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

42
43
44
45

™MITOI\G 1 BEE T BDIC(E. DependencyProperty.RegisterAttached() XVw RZFHAUET . HlX(E
bool BIT IsEnabled EWSERBIDRAT /T« (IRDKIS(CERBRITBCETERECEET,

J— R 4.20 : IsEnabled #I7'0/\F 1 DIERKHI
pleBehavior.cs
namespace Tips_Behavior.Views.Behaviors
{
using System.Windows;
using System.Windows.Controls;

/// <summary>
/] BTINDENAET7ZRUET,
/// </summary>
public class SampleBehavior
{
/// <summary>
/// IsEnabled ™MITO/\FT 1 DEE
/// </summary>
public static readonly DependencyProperty IsEnabledProperty =
DependencyProperty.RegisterAttached("IsEnabled", typeof(bool), typeof(SampleBehavior),
new FrameworkPropertyMetadata(false, OnIsEnabledPropertyChanged));

/// <summary>

/// IsEnabled R™MITO/\F 1 ZEUSULET,

/// </summary>

/// <param name="target">XZ& I D DependencyObject ZIEEULET . </param>
/// <returns>BUEUTZIEZIRUF T, </returns>

public static bool GetIsEnabled(DependencyObject target)

{
}

return (bool)target.GetValue(IsEnabledProperty);

/// <summary>

/// IsEnabled R™MITO/N\F 1 &EELET,

/// </summary>

/// <param name="target">XZ& I D DependencyObject ZIEEULET . </param>
/// <param name="value">RTE I DIEZIEELFEI . </param>

public static void SetIsEnabled(DependencyObject target, bool value)

{
}

target.SetValue(IsEnabledProperty, value);

/// <summary>

/// IsEnabled JMITONFAEEANRT N\ RS

/// </summary>

/// <param name="sender">-{/\> NF{TrT</param>

/// <param name="e">-{/X> N5|#</param>

private static void OnIsEnabledPropertyChanged(DependencyObject sender,
DependencyPropertyChangedEventArgs e)

{

}

13 {TEHT IsEnabled M7 O/\T 1 ZEEREL TVE T, BHGIIMERTHEBOEEAN. AlHEEZZEEL
T. J0)F+ 4&lC "Property" Z{FHIUJZ IsEnabledProeprty /2 &EEWDTZRERFICT DS EN—ARNTT .
RegisterAttached() XV w RDEE 1 51#(CTO/\F % "IsEnabled" Z5XF 9,

83 /185




4 WPF ([CLXBDHDNCN Windows Presentation Foundation #5|=&

2 2 518CIETO/ING 1 DE%Z System.Type IS ATEEULUE T, ZZTlE bool BOTO/\F 1 &TE
HUZL\DT. typeof(bool) ZIEEL TWLET,

2 3 51 CE. CoTONFTANEDISRICET DD %Z System.Type ISATEELET., T
(& SampleBehavior 7S5 XZIBELIZDT. BIIULTZ IsEnabled FH™MIT /T (4.
SampleBehaviorIsEnabled & U TEREBESNDLD(CIRADFET,

% 4 BIHLIBFIFCHRE LR TEIO/IN\TAEEEUTEFRIZLEITN. DT/ 1 DEIEE.
MBI UIEEEDO—)LIN\YIRENMEETSE., ENTETFTERFERT IHICIETOEINEE(CRDD
T. CCTI& FrameworkPropertyMetadata 75 X% 86 4 58 EUTIBELTLE T,

FrameworkPropertyMetadata S5 XD A RS IH (T D5 1 514(C IsEnabled 7’0/« DBLE
B, 28 2 5ICTONFAEEERFOI—)L/I\WIXY Y REIBELTWNET,

T ONTa ZEEBUEDERELED I BEHICE. MESNEZEIDOAVY REARITINENSHD
F9, BT REHDOAVY RETO/\F 1 ZDFEIC "Get" ZfHFTZZRIT. ZTlE GetlsEnabled &0
SEHITIEDET, BEITDEHDAYVY RETO/\GF 1 ZDTEIC "Set" HfHFTZEZHIT. T2 TlE
SetlsEnabled EWDEREICIADET, BNETNDAYV Y R%ZE 15~33 THOLSICEELFET,

U ETHRETONNFT A DEEEFFTTTY, HUIC XAML ETHRMATO/ G 2/ ELTHEL LD,

J—R 4.21 : IsEnabled HI20’'O0/\F 1 ZiR{HGITS

MainView.xaml

1 | <Window x:Class="Tips_Behavior.Views.MainView"

2 xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
3 xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

4 xmlns:b="clr-namespace:Tips_Behavior.Views.Behaviors"

5 Title="MainView" Height="120" Width="300">

6 <StackPanel>

7 <Button Content="Click me." b:SampleBehavior.IsEnabled="False" />
8 <Button Content="Click me." b:SampleBehavior.IsEnabled="True" />
9 <TextBlock Text="Click me." b:SampleBehavior.IsEnabled="True" />
10 </StackPanel>

11 | </Window>

YER% U7z IsEnabled #3700/« (& SampleBehavior S AICBLTWBDT. THISANET D4
AIZERIZ 4 ITEDXRDSICERIDVENGDET, COTAYUF7XZHNT, 7~9 {THDKSIC IsEnabled
AMITO/)\Fr 2AEROI> MO-IULICHRT TR ENTEE T,

ZZFETOY>T)ILO— RTIE. IsEnabled FMITO/\F« Z/ERR UIZIZIF72D T, 2DOTO/\F+ HEE
SN2 bO—IUICIFCEIEEHD D FE A

483 ENTEF7DVER

FEIC. O>bO—-ILICHITRIENAETO—HIEH>TILEUTHER L THET .
IsEnabled FMITO/\F 1 DEEANRY M\ RSZRDKIS(CEEBL. fDOAYVY REEBIMULET.

J— KR 4.22 : SampleBehavior 7S5 ADEA1TET

SampleBehavior.cs

36 /// <summary>

37 /// IsEnabled FMITONF A BEANRT M\ RS

38 /// </summary>

39 /// <param name="sender">-{/\> NF{TrT</param>

40 /// <param name="e">-{/~X> ~5|#</param>

41 private static void OnIsEnabledPropertyChanged(DependencyObject sender,
DependencyPropertyChangedEventArgs e)

42 {

43 var control = sender as Button;

44 if (control == null)

45 return;

46

84 /185



Windows Presentation Foundation #5| =5 4 WPF (CEDBNcn

47 var isEnabled = GetIsEnabled(control);
48 if (isEnabled)

49 {

50 control.Click += OnClick;

51 }

52 else

53 {

54 control.Click -= OnClick;

55 }

56 }

57

58 /// <summary>

59 /// Click AR KN\ RS

60 /// </summary>

61 /// <param name="sender">-{/\> NFE{TIT</param>
62 /// <param name="e">-1/\> N5|%%</param>
63 private static void OnClick(object sender, RoutedEventArgs e)
64 {

65 var control = sender as Button;

66 if (control == null)

67 return;

68

69 control.Content = "Don't touch me!";
70 control.IsEnabled = false;

71 }

SampleBehavior.lsEnabled T/ (& System.Windows.Button 75 (X U THERICHKEET 26
DT, IsEnabled F™MITO/NF BN true DEE. TV ITANRD MMIEFRUZAVY RBMUEEND KD
[CIRDTWVET,

CDEIRENAETEZERZL T TS -3 > ZRTIDERDKIDICRDET,
Click me. Click me.
Click me.

(a) ECENER (b)y MRI>=I|LIEE
B 413 : i MIEANMEF BT IIVDRTHER

IsEnabled FMITO/F 4 O false THIDRI>DES(FHLUTHMAEBESTELAN. true THBIRY>
[JHBENTEANRD N\ RSHMLBEZN TS S ENDOMNDET, £/, Button I> RO—JLTIERWE
DIT true BESNTLWTHEBERE=N TSI EMDMDET,
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49 DataGrid > FO—ILDITAVH ([CITEBSZERRI D (Tips_DataGridl)

DataGrid > bO—JLICK D TERERTT —IERRUIEESE. ZOITAYVA (CITESEANTZWEE(E
ZR2HNFEIT, COXDEREFFENEUNIMK LDIC, RAEANTETTER UL THL &EFITT,

MainViewModel 75X & MainView ZIRDELDICEERLET,

d—R 4.23: AMIF—93L0>3>%D MainViewModel
MainViewModel.cs

1 | namespace Tips_DataGridl.ViewModels

214

3 using System.Collections.ObjectModel;

4 using System.Ling;

5 using Tips_DataGridl.Models;

6

7 public class MainViewModel : NotificationObject

8 {

9 public MainViewModel()

10 {

11 this.People = new ObservableCollection<Person>(Enumerable.Range(0,

10).Select(x => new Person()

12 {

13 Name = "HHF " + x + "XEB",

14 Age = X,

15 Gender = x % 3 != @ ? Gender.Male : Gender.Female,
16 IsAuthenticated = x % 4 = 0,

17 1)

18 }

19
20 private ObservableCollection<Person> _people;
21 /// <summary>
22 /] NFT—FALD>3>ZEELET.
23 /// </summary>
24 public ObservableCollection<Person> People
25 {
26 get { return this._people; }
27 private set { SetProperty(ref this._people, value); }
28 }
29 }
30 | }

d—R 4.24: \Yp5—47L 90> 3>% DataGrid TERRI D MainView

MainView.xaml

1| <Window x:Class="Tips_DataGridl.Views.MainView"

2 xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
3 xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

4 Title="MainView"

5 Height="300" Width="300"

6 WindowStartuplLocation="CenterScreen">

7 <DataGrid ItemsSource="{Binding People}" />

8 | </Window>

DataGrid 1> hO—JLICKD T People TO/\F+« DIFOAMFT—F AL IS 3 >HERELTERREIND
CECRDFET, CCEFTODO—RICKDIETERETRDKLDICIRDFET,
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|

Mame Age Gender IsAuthenticated

H& 0AEE |0 |Female [l =)
He 1X85 1 |Male [V
B 2X85 (2 |Male ¥
Hs 3XEF (3 |Female ¥
B 4KEl (4 |Male ] E
HH sKEE(5  |Male [
He 6X80 6  |Female [
He 7HEE 7 [Male [V
He gXEl 8 |Male ]
B+ oXE8 (9 |Female ¥ B

E 4.14 : Person IS AHEHNICREXATRREIND

CCT. MDEDIRRIENAETZEERZLUE T . RITENTEFICEALTIE 148 MIENTEFZ/ERRT D
(Tips_Behavior)] ZZSBLTLIZELN,

J— R 4.25 : DataGridBehavior F{FEANL EFDES

DataGridBehavior.cs
1 | namespace Tips_DataGridl.Views.Behaviors
21 {
3 using System;
4 using System.Collections.Generic;
5 using System.Windows;
6 using System.Windows.Controls;
7 using System.Windows.Controls.Primitives;
8 using System.Windows.Media;
9
10 /// <summary>
11 /// <c>System.Windows.Controls.DataGrid</c> 1> bO—JLICEATBARIENTETZRUE
ER
12 /// </summary>
13 public class DataGridBehavior
14 {
15 #region DisplayRowNumber SR 0/(F+
16 /// <summary>
17 /// DisplayRowNumber F{FTO/\F 1 DEE
18 /// </summary>
19 public static DependencyProperty DisplayRowNumberProperty =
DependencyProperty.RegisterAttached("DisplayRowNumber", typeof(int?),
typeof(DataGridBehavior), new FrameworkPropertyMetadata(null,
OnDisplayRowNumberChanged));
20
21 /// <summary>
22 /// DisplayRowNumber 370/« ZEELET.
23 /// </summary>
24 /// <param name="target">XJZ& 3D DependencyObject ZIEFEULE I, </param>
25 /// <returns>ESUTZEZRUFE T, </returns>
26 public static int? GetDisplayRowNumber(DependencyObject target)
27 {
28 return (int?)target.GetValue(DisplayRowNumberProperty);
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29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

74
75
76
77
78
79
80
81
82
83
84

}

/// <summary>

/// DisplayRowNumber IO/« ZKELET .

/// </summary>

/// <param name="target">X}Zk& 9D DependencyObject ZIBELFE I, </param>
/// <param name="value">:REMBZIBELET ., </param>

public static void SetDisplayRowNumber(DependencyObject target, int? value)
{

}

target.SetValue(DisplayRowNumberProperty, value);

/// <summary>
/// DisplayRowNumber SRMITO/N\FT A ZEEANR M\ RS
/// </summary>
/// <param name="sender">-{ /> NFEITIT</param>
/// <param name="e">-f/X> ~5|%</param>
private static void OnDisplayRowNumberChanged(DependencyObject sender,
DependencyPropertyChangedEventArgs e)

{

var dataGrid = sender as DataGrid;

if (dataGrid == null)

return;

if (e.NewValue != null)

{
var displayNumber = GetDisplayRowNumber(dataGrid);

EventHandler<DataGridRowEventArgs> loadedRowHandler = null;
loadedRowHandler = (object _, DataGridRowEventArgs ea) =>

{
if (displayNumber == null)
{
dataGrid.LoadingRow -= loadedRowHandler;
return;
}
ea.Row.Header = ea.Row.GetIndex() + displayNumber;
¥

dataGrid.LoadingRow += loadedRowHandler;

ItemsChangedEventHandler itemsChangedHandler = null;
itemsChangedHandler = (object _, ItemsChangedEventArgs ea) =>

{
if (displayNumber == null)

{

dataGrid.ItemContainerGenerator.ItemsChanged -=
itemsChangedHandler;
return;

}
// FEZRD DataGridRow IS RICH L TDHA\YIEHREEZRZ D
GetVisualChildCollection<DataGridRow>(dataGrid).

ForEach(d => d.Header = d.GetIndex() + displayNumber);

¥
dataGrid.ItemContainerGenerator.ItemsChanged += itemsChangedHandler;
}
} S el
#endregion DisplayRowNumber F{3700/\F~«
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85 /// <summary>

86 //] BESNZEDFERZIANELUTERELERT,

87 /// </summary>

88 /// <typeparam name="T">UXRPwvITFRBRZIBELET. </typeparam>

89 /// <param name="parent">FERZFHFOMZIEELFI. </param>

90 ///] <returns>IBESNICEDFERDHZEDIT I A NEZRUEFT ., </returns>

91 private static List<T> GetVisualChildCollection<T>(object parent)

92 where T : Visual

93 {

94 var visualCollection = new List<T>();

95 GetVisualChildCollection(parent as DependencyObject, visualCollection);

96 return visualCollection;

97 }

98

99 /// <summary>

100 //] BESNZEDFERZSZASNIZUANIEMULERT,

101 /// </summary>

102 /// <typeparam name="T">UXRPwITFRERZIBELET. </typeparam>

103 /// <param name="parent">FERZHFOMZIEELFI. </param>

104 /// <param name="visualCollection">UX K7V T I BIzbDIXNEIEELET,
</param>

105 private static void GetVisualChildCollection<T>(DependencyObject parent, List<T>

visualCollection)

106 where T : Visual

107 {

108 int count = VisualTreeHelper.GetChildrenCount(parent);
109 for (int i = @; i < count; i++)

110 {

111 DependencyObject child = VisualTreeHelper.GetChild(parent, i);
112 if (child is T)

113 {

114 visualCollection.Add(child as T);

115 }

116 if (child != null)

117 {

118 GetVisualChildCollection(child, visualCollection);
119 }

120 }

121 }

122 }

123 |}

FFEICRLTI N, DisplayRowNumber EWSERIDFMITONF v ZF>THO. ZOTO/\F+ ([TIEE
SNIZBMBEZIRD E L TITIAY I ZF 2NNV T T DR SICLTNET,

DataGrid > bO—J)LIER1T% DataGridRow > bO—)LZ>FFEUTERELUTWET . UIe> T,
EEEORMFEN EFZOHFRTIE, DataGrid h'#FD DataGridRow 1> ~O—)L&EHE L. ENEND
DataGridRow.Header /\F < [CTP ORI UTITINVASZZELTLET,

ED DataGridRow > RO—JLHMEIEE TH DNV DataGridRow 7S5 ZAHED Getlndex() XYW RTHL
BUTWLET, Getlndex() XVYw R(Z DataGrid J> RO—JL®D Items J0O/\F+ BSB LU TREZEBEH=HE
LTWBED NS R I I TR ERECKBY—FTa>IhB RNz LTH. —17REnT 0
EIRDET,

5D —RT(E. DisplayRowNumber FMITO/\F 1 BZEEE UTITES ZIRD TUL\B s, EEDEUE
NSl EEd T ENTEFET,

DR ENA EF DERBIFRDKXS(CIADFEFT,
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J—R 4.26 : DataGridBehavior i ENA E 7 DEFRHI

inView.xaml
<Window x:Class="Tips_DataGridl.Views.MainView"

xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”

xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

xmlns:b="clr-namespace:Tips_DataGridl.Views.Behaviors"

Title="MainView"

Height="300" Width="300"

WindowStartupLocation="CenterScreen">

<DataGrid ItemsSource="{Binding People}" b:DataGridBehavior.DisplayRowNumber="1" />

</Window>

OO NOU A WN [

MIENA ET7ZERAT DIHCRAIZER "b" OFEEZEMLTVET, BEBEORMITO/ING « ZRE
IBEFET DataGrid > FO—J)LIC DisplayRowNumber F¥M3 70/ T« ZRiBRUE T

CDO— ROFRITHRER(IRDELS(CIRDFE T, DisplayRowNumber MIF /G (C 1 BIEEUREZSD.
TESIE 1 BBIRFEO>TVET, Fo. HLKETHBITES THDILH. 1BV —-hUIEELTE. 2OHESFE
ZH5T 1 MSIEICRRESNDKRDICIRDET,

|

Age Gender IsAuthenticatsc

Female

Male

Male

Female

Male

Male

Female

Male

L o < = e ¥ B L N
o= S| ] | W R | S
O & & = O =) s

Male

B 4.15 : DisplayRowNumber RMI7’O/\F 1 [CLDITESDRR
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410 RSvIBETI—-IAMEFRRT D (Tips_Adorner)

RSwOBEEZEZELUEES, RSYITWRODS FO—JLHAEBERICIRD TIYIARA A ITERT DK
S(ChdE. BERMIERICE<KIEDZEYT., CCTlE Adorner IS A ZFERHUTCERI DA EEZBNLUET,

CCTIEIRENICH 416 OEDIRBENEIRTETDRIEISIRTTILERBNTLUETD.

- .

(a) Border #THEIFEN/= TextBlock (b) Border ZRSwIITBRET-AMIENTLD
B 4.16 : RSYJIRMEFCI—RAMIRFEEND

4.10.1 Adorner 7= X

Adorner 275X (&. UlElement 5 X %= &89 B7/=8HD FrameworkElement 7S5 XADIRETI S ATI, &£
12, Adorner S5 X%ZRRI DI HEEEF(ENDB LAV —HRE(CIRD., UL AdornerDecorator 27
SRAICKD TR ENET . AdornerDecorator ISR (E Grid > bO—)LIR EDREN X/ RILO> MO
—JLICEENTWBIE8, EXMIC AdornerDecorator & XAML (CECih I B &ldHbEDHDEE A

4102 J—RX bERRIDEHD Adorner IREDT SR

FIT-APERRITDEOICRDIDIRISAZERZLET.

J—R 4.27 : D—RARKRRITBLEHDISADESR

GhostAdorner.cs

1| /// <summary>

2| /// =X b&EFRIDEMBAI> bO-ILEZRUET,

31| /// </summary>

4 | internal class GhostAdorner : Adorner

514

6 /// <summary>

7 /1] FUWA DRI RZEMUET,

8 /// </summary>

9 /// <param name="visual">¥&ENIDERZIETELEXTI ., </param>

10 /// <param name="adornedElement">¥&EF(CAAVNDEBRZIEELFI . </param>

11 /// <param name="point">&KEiIERRT DNEZ. KT DIERICHITDIEMIEL UTHEELE
9, </param>

12 /// <param name="offset">&KMZFRRI DMUEICHITDATZY hZEIEELFI. </param>

13 public GhostAdorner(Visual visual, UIElement adornedElement, Point point, Point offset)
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14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

29
30
31
32
33
34
35
36
37
38
39
40
41
42

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

: base(adornedElement)
{
this._layer = AdornerlLayer.GetAdornerLayer(visual);
this.CurrentPoint = point;
this.Offset = offset;
Attach();
}

#region MKFEMRT O/ T+

/// <summary>

/// CurrentPoint #EBIMZRI O/ T+ DERE

/// </summary>

public static readonly DependencyProperty CurrentPointProperty =
DependencyProperty.Register("CurrentPoint", typeof(Point), typeof(GhostAdorner), new
FrameworkPropertyMetadata(default(Point),
FrameworkPropertyMetadataOptions.AffectsRender));

/// <summary>

/// =X DORRMUBZISEZ(FERELET.

/// </summary>

public Point CurrentPoint

{
get { return (Point)GetValue(CurrentPointProperty); }
set { SetValue(CurrentPointProperty, value); }

}

/// <summary>

/// Offset {KIFRIFRT O/ (S 1 DEE

/// </summary>

public static readonly DependencyProperty OffsetProperty =
DependencyProperty.Register("Offset", typeof(Point), typeof(GhostAdorner), new
FrameworkPropertyMetadata(default(Point),
FrameworkPropertyMetadataOptions.AffectsRender));

/// <summary>
/// =X DFRFRMEBEDA T LY FZEEEZIT/ELUET.
/// </summary>
public Point Offset
{
get { return (Point)GetValue(OffsetProperty); }
set { SetValue(OffsetProperty, value); }

}
#endregion MEFRMERIO/\F
#region AV W R

/// <summary>
//] PIYVFUET,
/// </summary>
public void Attach()
{
if (this._layer != null)
{
if (!this._isAttached)
{
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66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97

this._layer.Add(this);
this._isAttached = true;

}

/// <summary>

/] TAYFUET,
/// </summary>
public void Detach()

{
if (this._layer != null)
{
if (this._isAttached)
{
this._layer.Remove(this);
this._isAttached = false;
}
}
}

#endregion NHEX YW R
#region HWEA—/\—51 K

/// <summary>

/// HEYBEDA —)\—S1 R

/// </summary>

/// <param name="drawingContext">¥BIFEDI>FTFAMZEIEELFT . </param>
protected override void OnRender(DrawingContext drawingContext)

{

var pt = new Point(this.CurrentPoint.X + this.Offset.X, this.CurrentPoint.Y +

this.Offset.Y);

98 var rect = new Rect(pt, this.AdornedElement.RenderSize);
99 var brush = new VisualBrush(this.AdornedElement);
100 brush.Opacity = 0.3;

101

102 drawingContext.DrawRectangle(brush, null, rect);
103 }

104

105 #endregion HEIA—/(—51 R

106

107 #region private Jo —JLR

108

109 /// <summary>

110 /] F=EfE

111 /// </summary>

112 private AdornerLayer _layer;

113

114 /// <summary>

115 /]| PIYVFESHTLNDINESH

116 /// </summary>

117 private bool _isAttached;

118

119 #endregion private 7+ —JLR

120 | }
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= >
Q.
O WVWoNOUTDWN G

e el
DwN R

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

CDISX(E OnRender() XAVwY REA—/)\—Z4 RULTHOD. AdornedElement &LVS UlElement 75
A% VisualBrush [CU. Opacity Z18%E LT DrawRectangle() XY w RTHiE L TL\ET, DFED.
AdornedElement (CIEESNZO> bO—JILZHEERICLTERRLUTVD, FS(CT-AMEERRLTWVD
CECRDET,

HELIBOHR T, T—X MERRSIBEBAESE CurrentPoint 0/ 7+ & Offset T/ T+ HSREL
TWEY, CurrentPoint TO/\F« (30— X MDIRTEMIE. Offset /T« (& CurrentPoint 0/ T«
MNeSDATtY hZERUTWETD,

A BRSO TIE. D Adormer IS A ZHE T DITHDEEEZEFEL TWLET,
AdornerLayer.GetAdornerLayer() XVw RT. 8ELZEO> bO—-ILICH T IEMEZEISTEEXI, 22
THEUEMEZ T SAN—KI 1 —ILRTHD _layer ZHTHRIFL. EAVY RRTHEVEILTWET,

Attach() XYy RT. COUSRZEMEICERT DL TRRICHBEISE TLET . oo TOEEND
HEZEDPHDIZH®D Detach() AV REHABLTNET.

4103 J—XA MEFRRT DIZHDRMTENAET

AIEICER U S AZRR(CHEO>THET . CCTIERMIENTEFV (CHIAATHET .

J—R 4.28 : D—RAMKRRTBZHDFRTENA EFDER

nerBehavior.cs
namespace Tips_Adorner.Views.Behaviors
{

using System.Windows;

using System.Windows.Controls;

using System.Windows.Documents;

using System.Windows.Input;

using System.Windows.Media;

public class AdornerBehavior
{
/// <summary>
/// IsEnabled H™MITO/\F+ DERE
/// </summary>
public static readonly DependencyProperty IsEnabledProperty =
DependencyProperty.RegisterAttached("IsEnabled", typeof(bool), typeof(AdornerBehavior),
new PropertyMetadata(false, OnIsEnabledPropertyChanged));

/// <summary>

/// IsEnabled FI70/\F+ ZEELET,

/// </summary>

/// <param name="target">3XJZRk& 9D DependencyObject ZIEFEULE T, </param>
/// <returns>BUEUTZIEZIRULF T, </returns>

public static bool GetIsEnabled(DependencyObject target)

{
}

return (bool)target.GetValue(IsEnabledProperty);

/// <summary>

/// IsEnabled FMITONF+ ZRELET,

/// </summary>

/// <param name="target">XJZk& 9D DependencyObject ZIEFEULE T, </param>
/// <param name="value">iXTE 9 DIEZIBELETI. </param>

public static void SetIsEnabled(DependencyObject target, bool value)

{
}

target.SetValue(IsEnabledProperty, value);
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77
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79
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84
85
86
87
88

null;

11/
11/
11/
11/
11/

<summary>

IsEnabled ™MITO/N\FT A BEANRT N\ RS
</summary>

<param name="sender">-{ X2 NF{TrT</param>

<param name="e">-{ /> N5|#</param>

private static void OnIsEnabledPropertyChanged(DependencyObject sender,
DependencyPropertyChangedEventArgs e)

{

}

11/
11/
11/

var element = sender as UIElement;
if (element == null)
return;
var isEnabled = GetIsEnabled(element);
if (isEnabled)

{
element.PreviewMouselLeftButtonDown += element_PreviewMouselLeftButtonDown;
element.PreviewMouseMove += element_PreviewMouseMove;
element.PreviewMouselLeftButtonUp += element_PreviewMouselLeftButtonUp;

}

else

{

}

<summary>

FEFAI> bO—)L

</summary>

private static GhostAdorner _adorner;

11/
11/
11/
11/
11/

<summary>

PreviewMouseLeftButtonDown TR KN\ RS
</summary>

<param name="sender">-{ X2 F{Trt</param>

<param name="e">-f /X2 N5|&</param>

static void element_PreviewMouselLeftButtonDown(object sender,
System.Windows.Input.MouseButtonEventArgs e)

{

}

/17
/17
/17
/17
/17

var originalElement = e.OriginalSource as FrameworkElement;
var parent = originalElement != null ? FindAncestor<Panel>(originalElement) :

var adornedElement =
if ((parent == null)
return;

sender as FrameworkElement;
|| (adornedElement == null))

var pt = e.GetPosition(adornedElement);
var offset = new Point(-pt.X, -pt.Y);

_adorner = new GhostAdorner(parent, adornedElement, pt, offset);

adornedElement.CaptureMouse();

<summary>

PreviewMouselLeftButtonUp 1R K\ RS
</summary>

<param name="sender">-1 X2 F{T7t</param>
<param name="e">-{/\> N5|#</param>

static void element_PreviewMouselLeftButtonUp(object sender, MouseButtonEventArgs

95/185




4 WPF ([CKBDHDNCN Windows Presentation Foundation #5|=&

89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107

108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

{
if (_adorner != null)
{
_adorner.AdornedElement.ReleaseMouseCapture();
_adorner.Detach();
_adorner = null;
}
}

/// <summary>

/// PreviewMouseMove I X2 KN\ RS

/// </summary>

/// <param name="sender">-T/\> NFE{TT</param>

/// <param name="e">-{ /> N5|#</param>

static void element_PreviewMouseMove(object sender, MouseEventArgs e)

{

if (_adorner != null)

{
if (_adorner.AdornedElement.IsMouseCaptured && (e.LeftButton ==
MouseButtonState.Pressed))
{
var pt = e.GetPosition(_adorner.AdornedElement);
_adorner.CurrentPoint = pt;

}

/// <summary>

//] BESNICEOHRERZELUEFT .

/// </summary>

/// <typeparam name="T">¥REBEZRDEZIEELFTI. </typeparam>

/// <param name="element">IEREMIET DERZIBELEI . </param>

///] <returns>REBEFRZRULFT ., </returns>

private static T FindAncestor<T>(FrameworkElement element)
where T : FrameworkElement

{
do
{
element = VisualTreeHelper.GetParent(element) as FrameworkElement;
if (element is T)
return element as T;
} while (element != null);
return null;
}

}

POHFZNTNTIN. CCTHORDIE. PreviewMouseleftButtonDown I R> N\ RS T
GhostAdorner 7S5 XMDA > AP > A%ERM U, PreviewMouseMove 1 RX> N \> RS T CurrentPoint ~f
O/« ZEF# L. PreviewMouseleftButtonUp X2 ~)\> RS T GhostAdorner 7S5 X745 vF LT
WnWadEWSZETT,

NZFERALIZ XAML OB TFICTRUET .

J—R 4.29 : D—XARKRRTBZHDFTENT EF DERH

MainView.xaml

<Window x:Class="Tips_Adorner.Views.MainView"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
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3 xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

4 xmlns:b="clr-namespace:Tips_Adorner.Views.Behaviors"

5 Title="MainView" Height="300" Width="300">

6 <Grid>

7 <Border b:AdornerBehavior.IsEnabled="True">

8 <Border.Style>

9 <Style TargetType="Border">

10 <Setter Property="BorderBrush" Value="Red" />

11 <Setter Property="BorderThickness" Value="2" />

12 <Setter Property="CornerRadius" Value="4" />

13 <Setter Property="Padding" Value="4" />

14 <Setter Property="Background" Value="Transparent" />
15 <Setter Property="HorizontalAlignment" Value="Center" />
16 <Setter Property="VerticalAlignment" Value="Center" />
17 </Style>

18 </Border.Style>

19
20 <TextBlock Text="Drag me." />
21 </Border>
22 </Grid>
23 | </Window>

EEUEMIEANTET % Border > bO—JLICHRMFLTWB Iz, O—X & Border > bO—JL
BFod> O—-JLIZkRDET,

97 /185




4 WPF ([CKBDHDNCN Windows Presentation Foundation #5|=&

411 FEEOI> bO—ILL77D & XAML THEET D (Tips_AdornerCore)

Adorner SR ER UTZEEBAOHEE (L. BIX(E [410 RSVIBECOI - MEERRTD

(Tips_Adorner)] TRUTWBELDIC C# O—RMS OnRender() AV REA—/\-54 RUTHBEIT DS
ENHBDET, CCTIEFMLIKRELT, ¢ I—RMSTEFRL. XAML L TEEUZL 77D haifiEd
DHEEBNTUET,

>
o
o

oo uUuTh WN R

32
33
34
35
36
37

EECERAITZI> MO—I)L%ZE XAML L TERTEDLSICRBCET . ARIUREI T -—DRMEEE
RKIBDLSRRO> bO-ILEREBEL. TOIANY REFT—H)\A1>F 1 >2J(CLDT ViewModel (Ci@BF1T
BEVNSTETENEE(CTETRILDICRDET,

4.11.1 Adorner IS ANSDIRETIS A =HREIT D

CCTH Adorner IS XICKDHBEZD CRDT=8. Adorner IS XAZEAREUERETIS A%
AdorenerCore 7S5 XAEUTRDEDICEELEI . CCTIHMEEDOD> rO—/LZHERESEZCEXBMN
ELTWLWBZe. OnRender() AV Y R(EA—/)\—F1 RULFEE A,

d—R 4.30: FROI> bO-)VEENE UTRRT DIZHD AdornerCore U5 ADER
nerBehavior.cs
namespace Tips_AdornerCore.Views.Behaviors
{
using System.Windows;
using System.Windows.Documents;
using System.Windows.Media;

public class AdornerBehavior

{

/// <summary>

/] WERDI=DDI SR ZERUET,

/// </summary>

internal class AdornerCore : Adorner

{

/// <summary>

/1] FUWA DRI RZERMRUET

/// </summary>

/// <param name="adornedElement">3&EMIIRZIBELET ., </param>

/// <param name="adorner">3#EMZEIEELEXTI. </param>

public AdornerCore(UIElement adornedElement, FrameworkElement adorner)
: base(adornedElement)

{
this. layer = AdornerlLayer.GetAdornerLayer(adornedElement);
this._adorner = adorner;
AddVisualChild(this._adorner);
Attach();
}

/// <summary>

/// Adorner &FRAGRITO/N\F 1 DEEZXRLET .

/// </summary>

public static readonly DependencyProperty AdornerProperty =
DependencyProperty.Register("Adorner", typeof(AdornerCore), typeof(AdornerCore), new
PropertyMetadata(null));

/// <summary>
/] FEEFRRUET,
/// </summary>
public void Attach()

{
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if (this._layer != null)
{

}

this._layer.Add(this);

}

/// <summary>

/] F=EEIFFRORICLE T,
/// </summary>

public void Detach()

{
if (this._layer != null)
{
this._layer.Remove(this);
}
}

/// <summary>

/// FREFIIROBEY A XZEFLFE T,
/// </summary>

private Size ActualAdoredElementSize

{
get { return new Size((this.AdornedElement as
FrameworkElement).ActualWidth, (this.AdornedElement as
FrameworkElement).ActualHeight); }

}

/// <summary>

/// 2> hO=ILOB A ZEHAEDA —/)\—S 4 R

/// </summary>

/// <param name="constraint">H - XICX I DHKI</param>
/// <returns>EtAFER</returns>

protected override Size MeasureOverride(Size constraint)

{
}

return this.ActualAdoredElementSize;

/// <summary>

/! FEZROEELIEDA—/\-F1 R

/// </summary>

/// <param name="finalSize">¥MNS55X SNBDBFDY - X</param>
/// <returns>EEE(CEUT=HY -1 X</returns>

protected override Size ArrangeOverride(Size finalSize)

{
var size = this.ActualAdoredElementSize;
if (this._adorner != null)
{
this._adorner.Arrange(new Rect(size));
}
return size;
}

/// <summary>

/] EZaT7IWWVY—(CHBITDIFERODEZEISUET.
/// </summary>

protected override int VisualChildrenCount

{
get
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94 {

95 return 1;

96 }

97 }

98

99 /// <summary>

100 /] E2ATIVWYY—(CHBIFBFERZEEBLET,
101 /// </summary>

102 /// <param name="index"></param>
103 /// <returns></returns>

104 protected override Visual GetVisualChild(int index)
105 {

106 return this._adorner;

107 }

108

109 /// <summary>

110 /] =EEERFLET.

111 /// </summary>

112 private AdornerlLayer _layer;

113

114 /// <summary>

115 /] EEERFFUET .

116 /// </summary>

117 private FrameworkElement _adorner;
118 }

119 }

120 | }

AdornerCore IS RIIZDATZT O MA DRI RIEESNzEE. AV A RSO ASANT Attach() XY
v R(CKD TEENHEBEISNE T, COEMIT X NS TSI TIBESNIE FrameworkElement 75 XM
> hO—JLTHD. UlElement 5 XH5 RICEEE(CIBBEISNED,

4112 70T« DFEE

BT bO—)LE XAML L TEEI D EZBELTLDESH. XAML ETEERULUTZ
DataTemplate S5 R%&FT—F/I\A 27«4 I TERRIICRMITONT s ZRHABLET,

J—R 4.31: AdornerTemplate {4 7’'0/\FT+ IR EDFEE

AdornerBehavior.cs

1 | namespace Tips_AdornerCore.Views.Behaviors

21 {

3 using System.Windows;

4 using System.Windows.Documents;

5 using System.Windows.Media;

6

7 public class AdornerBehavior

8 {

9 #region AdornerTemplate F370/\F~

10 /// <summary>

11 /// AdornerTemplate IO/ ZRUET .

12 /// </summary>

13 public static readonly DependencyProperty AdornerTemplateProperty =
DependencyProperty.RegisterAttached("AdornerTemplate"”, typeof(DataTemplate),
typeof(AdornerBehavior), new UIPropertyMetadata(null, OnAdornerTemplateProperty));

14

15 /// <summary>

16 /// AdornerTemplate M3/« ZHEBLE I,

17 /// </summary>
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18 /// <param name="target">XZ& 9D DependencyObject ZIEFEULE I, </param>
19 /// <returns>EGUTMEZIRLZE T, </returns>

20 public static DataTemplate GetAdornerTemplate(DependencyObject target)
21 {

22 return (DataTemplate)target.GetValue(AdornerTemplateProperty);

23 }

24

25 /// <summary>

27 /// AdornerTemplate FITO/\F+ ZKRELET .

28 /// </summary>

29 /// <param name="target">XIZR& 9D DependencyObject ZIBEULET ., </param>
30 /// <param name="value">5&FE I DEZIBELET, </param>

31 public static void SetAdornerTemplate(DependencyObject target, DataTemplate value)
32 {

33 target.SetValue(AdornerTemplateProperty, value);

34 }

35 #endregion AdornerTemplate Hf3700/\F~

36

37 #region IsEnabled FI70/\F~

38 /// <summary>

39 /// IsEnabled Z#MITO/N\F+oZ&RULET.

40 /// </summary>

41 public static readonly DependencyProperty IsEnabledProperty =

DependencyProperty.RegisterAttached("IsEnabled", typeof(bool), typeof(AdornerBehavior),
new UIPropertyMetadata(false, OnIsEnabledPropertyChanged));

42

43 /// <summary>

44 /// IsEnabled FMITO/\F+ ZEUSLE T,

45 /// </summary>

46 /// <param name="target">3XJZRk& 9D DependencyObject ZIEFEULE T, </param>
47 /// <returns>BUEUTZEZRULF T, </returns>

48 public static bool GetIsEnabled(DependencyObject target)

49 {

50 return (bool)target.GetValue(IsEnabledProperty);

51 }

52

53 /// <summary>

54 /// IsEnabled FMITO/\F+ ZEZELET,

55 /// </summary>

56 /// <param name="target">3XJZk& 9D DependencyObject ZIEFEULE T, </param>
57 /// <param name="value">5¥E 3 DIEZIEELEFI . </param>

58 public static void SetIsEnabled(DependencyObject target, bool value)
59 {

60 target.SetValue(IsEnabledProperty, value);

61 }

62 #endregion IsEnabled H™MITOI/\F~

63

64 #region AdornerCore 735X

175 #endregion AdornerCore 735X

176 }

177 | }

BIFENTNORITO/NGT A DEEANRY M\ RSATEMZHS RO EDETBRDIRNKS(CUE
DFTBEIITI.

J—R 4.32: &I ONFTAEBANRY N\ RSDRE

AdornerBehavior.cs
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namespace Tips_AdornerCore.Views.Behaviors
{

using System.Windows;

using System.Windows.Documents;

using System.Windows.Media;

public class AdornerBehavior

{
#region AdornerTemplate IO/ \(F+

#endregion AdornerTemplate I/ \F~«
#region IsEnabled FI70/\F~
#endregion IsEnabled IO/ (T~

/// <summary>
/// AdornerTemplate MITONFT A EEARI N\ RS
/// </summary>
/// <param name="sender">-{ /> NFEITIT</param>
/// <param name="e">-f/X> ~5|%</param>
private static void OnAdornerTemplateProperty(DependencyObject sender,
DependencyPropertyChangedEventArgs e)
{
var element = sender as UIElement;
var template = GetAdornerTemplate(element);
var isEnabled = GetIsEnabled(element);

if (isEnabled)
{
var adorner = element.GetValue(AdornerCore.AdornerProperty) as
AdornerCore;
if (adorner != null)

{
}

var frameworkElement = template != null ? template.LoadContent() as
FrameworkElement : null;

adorner = frameworkElement != null ? new AdornerCore(element,
frameworkElement) : null;

element.SetValue(AdornerCore.AdornerProperty, adorner);

adorner.Detach();

}
}

/// <summary>
/// IsEnabled TG4 BEANR N\ RS
/// </summary>
/// <param name="sender">-f/\> NFEITIT</param>
/// <param name="e">-1/\>, N5|%%</param>
private static void OnIsEnabledPropertyChanged(DependencyObject sender,
DependencyPropertyChangedEventArgs e)
{
var element = sender as UIElement;
var template = GetAdornerTemplate(element);
var isEnabled = GetIsEnabled(element);

var adorner = element.GetValue(AdornerCore.AdornerProperty) as AdornerCore;
if (isEnabled)
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100 {
101 if (adorner == null)
102 {
103 if ((element != null) && (template != null))
104 {
105 var frameworkElement = template.LoadContent() as FrameworkElement;
106 adorner = new AdornerCore(element, frameworkElement);
107 element.SetValue(AdornerCore.AdornerProperty, adorner);
108 }
109 }
110 else
111 {
112 adorner.Attach();
113 }
114 }
115 else
116 {
117 if (adorner != null)
118 {
119 adorner.Detach();
120 }
121 }
122 }
123
124 #region AdornerCore 75X
235 #endregion AdornerCore 35X
236 }
237 | }
4.11.3 {EFAH)
BIEI CEE U= AdornerBehavior S5 A& Iefl=BNMUET .
Ul LA 77T MM&E 2 DD ToggleButton 1> hO—)LEMARDIZIFDS > TILIREDT, UVY—-IEUL
TEEADOI> hO—)LZ 2 DEELTVET,.
J—R 4.33 : AdornerBehavior 2S5 ADY>7)VA Ul
MainView.xaml
1| <Window x:Class="Tips_AdornerCore.Views.MainView"
2 xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
3 xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
4 xmlns:b="clr-namespace:Tips_AdornerCore.Views.Behaviors"
5 Title="MainView" Height="300" Width="300">
6 <Window.Resources>
7 <DataTemplate x:Key="templatel">
8 <Grid Margin="-10">
9 <Ellipse Width="8" Height="8" Fill="Red" HorizontalAlignment="Left"
VerticalAlignment="Top" />
10 <Ellipse Width="8" Height="8" Fill="Red" HorizontalAlignment="Right"
VerticalAlignment="Top" />
11 <Ellipse Width="8" Height="8" Fill="Red" HorizontalAlignment="Right"
VerticalAlignment="Bottom" />
12 <Ellipse Width="8" Height="8" Fill="Red" HorizontalAlignment="Left"
VerticalAlignment="Bottom" />
13 </Grid>
14 </DataTemplate>
15
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16
17
18

19

20

21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36

37
38

<DataTemplate x:Key="template2">
<Grid Margin="-10">
<Rectangle Width="8" Height="8" Fill="Blue" HorizontalAlignment="Left"
VerticalAlignment="Top" />
<Rectangle Width="8" Height="8" Fill="Blue" HorizontalAlignment="Right"
VerticalAlignment="Top" />
<Rectangle Width="8" Height="8" Fill="Blue" HorizontalAlignment="Right"
VerticalAlignment="Bottom" />
<Rectangle Width="8" Height="8" Fill="Blue" HorizontalAlignment="Left"
VerticalAlignment="Bottom" />
</Grid>
</DataTemplate>
</Window.Resources>

<StackPanel HorizontalAlignment="Center" VerticalAlignment="Center">
<ToggleButton x:Name="buttonl”
Content="Toggle me."
Margin="10"
b:AdornerBehavior.AdornerTemplate="{StaticResource templatel}”
b:AdornerBehavior.IsEnabled="{Binding IsChecked,
ElementName=buttonl}" />
<ToggleButton x:Name="button2"
Content="Toggle me."
Margin="10"
b:AdornerBehavior.AdornerTemplate="{StaticResource template2}”
b:AdornerBehavior.IsEnabled="{Binding IsChecked,
ElementName=button2}" />
</StackPanel>
</Window>

AdornerBehavior.IsEnabled 1700/ T« (C(E. ETNENBBD IsChecked TO/N\F a1 ZFT—4F)\1>
T >JETEBTVET . DED. ToggleButton Z0Uw U9 BE(CREODRR/FERRZTDBZISNET,

[ Mainview Ll o (& Mainview A@lﬂu

P

(a) ECENEE (b) ToggleButton ZEBMICUIEHE
B 4.17 : ToggleButton 20 UwY U9 3 LENTNDEMHBREREIND
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18
19
20
21
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26
27
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31
32

4.11.4 DataTemplateSelector 5 X (CKDEERDIDE X

E&EH U AdornerBehavior VSR ZEAT D2 E(CKD T XAML ETEZER U DataTemplate 5 X%
KEE U THRBEICTEDLDCRADELZ, BoW<RDT, CZOENLED(C DataTemplateSelector 25
AZEBMUT, BDIFRHFICUN > TRRI DEMZENCEE CETDILDCLTHFELL D,

ZHE I D EZB(E AdornerBehavior 275X (C DataTemplateSelector 75 XDFATT O/« ZEBIT D
CEE KIS bO—J)LELT DataTemplate 5 XZEUS I DER(C. DataTemplte 275 XADFTT
O/« $23UL\& DataTemplateSelector IS ADFMITO/NF 4 DEESNSEUST DM ERDTH <
213 T9Y,

T, BEEZDY —XEX=/EHUET,

FEDOY>T)LICHNZ. AdornerCore S XDIAANSOAANTEEADOI> hO—I)ILEEZ2T7)LY
U—(CEBIMUTWVWEY, CDIDEICLO>THEIEIND D> O ZEA>FSOT 1 T ITIRIEFT D&
MNTEBRDCADFET, HCESE. IS UL, HIX(E Button O> bO—)LEEEHE U TEREL
TH. TOMNI'ZIIYIIRMETDCENTEF B A

Ffz.AdornerCore 275 XM DataContext /7« &IEE I /=D DataContextElement HFT0/
T« =B L TLVE T, DataContextElement I T 0O/\F« (CIBE=N/ZO> bO—J)LER L DataContext
ZIEFDEDICRADET ., HIXE ItemsControl I> FO—JLTUNRTZT AT AICKH T DEEZD CRDHE.
HEERTHD ItemsControl I> FO—)LICIF T B DataContext E(CHDAV> REFEULREWEERE
(LS EERITT,

J—R 4.34 : DataTemplateSelector 5 XICH i UJ= AdornerBehavior 52X

nerBehavior.cs
namespace Tips_AdornerCore.Views.Behaviors
{

using System.Windows;

using System.Windows.Controls;

using System.Windows.Documents;

using System.Windows.Media;

/// <summary>
/// FRERCBATDRENTEVZRUET,
/// </summary>
public class AdornerBehavior
{
#region AdornerTemplate HMI70/\F«
/// <summary>
/// AdornerTemplate R™MITO/\FT 1 &ERULET,
/// </summary>
public static readonly DependencyProperty AdornerTemplateProperty =
DependencyProperty.RegisterAttached("AdornerTemplate", typeof(DataTemplate),
typeof(AdornerBehavior), new UIPropertyMetadata(null, OnAdornerTemplateProperty));

/// <summary>

/// AdornerTemplate RMITI/\F 1 ZEUSUE T,

/// </summary>

/// <param name="target">3XJZk& 9D DependencyObject ZIEFEULE T, </param>
/// <returns>BUEUTZEZRULF T, </returns>

public static DataTemplate GetAdornerTemplate(DependencyObject target)

{
}

return (DataTemplate)target.GetValue(AdornerTemplateProperty);

/// <summary>

/// AdornerTemplate MITO/NFT 1 ZRELE T,

/// </summary>

/// <param name="target">¥JZR& 92D DependencyObject ZIEEULE T, </param>
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/// <param name="value">RE I DEZIEELFI. </param>
public static void SetAdornerTemplate(DependencyObject target, DataTemplate value)

{

}
#endregion AdornerTemplate M3/ \F+

target.SetValue(AdornerTemplateProperty, value);

#region AdornerTemplateSelector FMITO/\F~

/// <summary>

/// AdornerTemplateSelector IO/ EXRULET,

/// </summary>

public static readonly DependencyProperty AdornerTemplateSelectorProperty =
DependencyProperty.RegisterAttached("AdornerTemplateSelector",
typeof(DataTemplateSelector), typeof(AdornerBehavior), new UIPropertyMetadata(null,
OnAdornerTemplateSelectorProperty));

/// <summary>

/// AdornerTemplateSelector HMITO/N\F 4 ZEISULET.

/// </summary>

/// <param name="target">¥}ZR& I D DependencyObject ZIEELE T, </param>

/// <returns>HYSUTZIEZIRULF T, </returns>

public static DataTemplateSelector GetAdornerTemplateSelector(DependencyObject

target)
{
return
(DataTemplateSelector)target.GetValue(AdornerTemplateSelectorProperty);
}

/// <summary>

/// AdornerTemplateSelector HMITO/N\F o ZHELET.

/// </summary>

/// <param name="target">XJZR& I D DependencyObject ZIEFEULE T, </param>

/// <param name="value">5¥E 3 DIEZIEELEFI . </param>

public static void SetAdornerTemplateSelector(DependencyObject target,
DataTemplateSelector value)

{

}
#endregion AdornerTemplateSelector IO/ \F+

target.SetValue(AdornerTemplateSelectorProperty, value);

#region IsEnabled RI70/\F~

/// <summary>

/// IsEnabled FMITONF+ERLFET.

/// </summary>

public static readonly DependencyProperty IsEnabledProperty =
DependencyProperty.RegisterAttached("IsEnabled", typeof(bool), typeof(AdornerBehavior),
new UIPropertyMetadata(false, OnIsEnabledPropertyChanged));

/// <summary>

/// IsEnabled FMITO/NF+ ZEUSLET,

/// </summary>

/// <param name="target">Xi5k& 9D DependencyObject ZIBELFE I . </param>
/// <returns>BUEUTZIEZIRULF T, </returns>

public static bool GetIsEnabled(DependencyObject target)

{
}

return (bool)target.GetValue(IsEnabledProperty);
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/// <summary>

/// IsEnabled FMITO/NF+ ZH/ELET,

/// </summary>

/// <param name="target">XIZR& 9D DependencyObject ZIBEULET ., </param>
/// <param name="value">RE I DEZIEELFI. </param>

public static void SetIsEnabled(DependencyObject target, bool value)

{

}
#endregion IsEnabled #3700/ (F~

target.SetValue(IsEnabledProperty, value);

#region DataContextElement M3/ \F~+

/// <summary>

/// DataContextElement FITO/\F o4 ZFRULET.

/// </summary>

public static readonly DependencyProperty DataContextElementProperty =
DependencyProperty.RegisterAttached("DataContextElement"”, typeof(FrameworkElement),
typeof(AdornerBehavior), new UIPropertyMetadata(null,
OnDataContextElementPropertyChanged));

/// <summary>

/// DataContextElement R™MITO/\F 1 ZEUSULE T,

/// </summary>

/// <param name="target">3XJZk& I D DependencyObject ZIEFEULE T, </param>

/// <returns>BUEUTZEZRULF T, </returns>

public static FrameworkElement GetDataContextElement(DependencyObject target)

{
}

return (FrameworkElement)target.GetValue(DataContextElementProperty);

/// <summary>

/// DataContextElement R™MITO/\FT 1 &EELE T,

/// </summary>

/// <param name="target">3XJZR& 9D DependencyObject ZIEFEUL XTI, </param>

/// <param name="value">5¥E 3 DEZIEELEFI ., </param>

public static void SetDataContextElement(DependencyObject target,
FrameworkElement value)

{

}
#endregion DataContextElement FI7O/\F

target.SetValue(DataContextElementProperty, value);

#region ™MITONFTA BEANRD N\ RS

/// <summary>

/// AdornerTemplate MITONFT A EEANRT M\ RS

/// </summary>

/// <param name="sender">-f/\> NE{TIT</param>

/// <param name="e">-f/X> ~5|#</param>

private static void OnAdornerTemplateProperty(DependencyObject sender,
DependencyPropertyChangedEventArgs e)

{
}

OnChange(sender);

/// <summary>
/// AdornerTemplateSelector FMITO/\FT 1 EEANRT N\ RS
/// </summary>
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136 /// <param name="sender">-{/\> NFE{TT</param>

137 /// <param name="e">-{/\2 N5|#</param>

138 private static void OnAdornerTemplateSelectorProperty(DependencyObject sender,
DependencyPropertyChangedEventArgs e)

139 {

140 OnChange(sender);

141 }

142

143 /// <summary>

144 /// IsEnabled MITONFAEBANRD N\ RS

145 /// </summary>

146 /// <param name="sender">-1/\> NFE{TIT</param>

147 /// <param name="e">-{/\2 N5|#</param>

148 private static void OnIsEnabledPropertyChanged(DependencyObject sender,
DependencyPropertyChangedEventArgs e)

149 {

150 OnChange(sender);

151 }

152

153 /// <summary>

154 /// DataContextElement RITO/NFT 1 ZEEBANRT M\ RS

155 /// </summary>

156 /// <param name="sender">-{ /> NFE{TIT</param>

157 /// <param name="e">-{ /> N5|%%</param>

158 private static void OnDataContextElementPropertyChanged(DependencyObject sender,
DependencyPropertyChangedEventArgs e)

159 {

160 SetAdornerDataContext(sender);

161 }

162

163 #endregion ™MITONFABEANR M\ RS

164

165 #region NJL/X

166

167 /// <summary>

168 /] T>TL— REERDA)LI

169 /// </summary>

170 /// <param name="target">¥}ZR& 9D DependencyObject ZIEELE T, </param>

171 private static void OnChange(DependencyObject target)

172 {

173 var element = target as FrameworkElement;

174 var template = GetDataTemplate(element);

175 var isEnabled = GetIsEnabled(element);

176

177 var adorner = element.GetValue(AdornerCore.AdornerProperty) as AdornerCore;

178 if (isEnabled)

179 {

180 if (adorner == null)

181 {

182 if ((element != null) && (template != null))

183 {

184 var frameworkElement = template.LoadContent() as FrameworkElement;

185 adorner = new AdornerCore(element, frameworkElement);

186 element.SetValue(AdornerCore.AdornerProperty, adorner);

187 SetAdornerDataContext(target);

188 }

189 }

190 else
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191 {

192 adorner.Attach();

193 }

194 }

195 else

196 {

197 if (adorner != null)

198 {

199 adorner.Detach();

200 }

201 }

202 }

203

204 /// <summary>

205 /// F=ERICHKT I D DataContext ZEERELET,

206 /// </summary>

207 /// <param name="target">FMIENAEI DR E/RD TLVD DependencyObject ZIEFEL
£9., </param>

208 private static void SetAdornerDataContext(DependencyObject target)

209 {

210 var adorner = (target as
DependencyObject).GetValue(AdornerCore.AdornerProperty) as AdornerCore;

211 if (adorner != null)

212 {

213 var dataContextElement = GetDataContextElement(target);

214 if (dataContextElement != null)

215 {

216 adorner.DataContext = dataContextElement.DataContext;

217 }

218 else

219 {

220 adorner.DataContext = (target as FrameworkElement).DataContext;

221 }

222 }

223 }

224

225 /// <summary>

226 /// AdornerTemplateSelector Z{25EHI(C DataTemplate ZHUSULZFE T,

227 /// </summary>

228 /// <param name="target">¥IZR& I D DependencyObject ZIEELE T, </param>

229 /// <returns>38H(Cx9d D DataTemplate ZiRUZE T, </returns>

230 private static DataTemplate GetDataTemplate(DependencyObject target)

231 {

232 var selector = GetAdornerTemplateSelector(target);

233 var templateFromSelector = selector != null ? selector.SelectTemplate((target
as FrameworkElement).DataContext, target) : null;

234 return templateFromSelector != null ? templateFromSelector :
GetAdornerTemplate(target);

235 }

236

237 #endregion ~NJLJC

238

239 /// <summary>

240 /] EEDZHDIS AR UET,

241 /// </summary>

242 internal class AdornerCore : Adorner

243 {

244 /// <summary>
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245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261

262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290

291
292
293
294
295
296
297
298

/1] FUWA DRI RZERMRLUET,

/// </summary>

/// <param name="adornedElement">3ENIREIEELFE I, </param>

/// <param name="adorner">Z&XEiZIEELET ., </param>

public AdornerCore(UIElement adornedElement, FrameworkElement adorner)

: base(adornedElement)
{
this._layer = AdornerlLayer.GetAdornerLayer(adornedElement);
this._adorner = adorner;
AddVisualChild(this._adorner);
Attach();
}

/// <summary>

/// Adorner ZFEMRFTO/N\T 1 DEEZRLET,

/// </summary>

public static readonly DependencyProperty AdornerProperty =

DependencyProperty.Register("Adorner", typeof(AdornerCore), typeof(AdornerCore), new
PropertyMetadata(null));

/// <summary>
/] E=EEFRRLET,
/// </summary>
public void Attach()

{
if (this._layer != null)
{
this._layer.Add(this);
}
}

/// <summary>

/] FEEIFRRICUET,
/// </summary>

public void Detach()

{
if (this._layer != null)
{
this._layer.Remove(this);
}
}

/// <summary>

/] EERIROBEY A X ZBUSLET .
/// </summary>

private Size ActualAdoredElementSize

{

get { return new Size((this.AdornedElement as

FrameworkElement).ActualWidth, (this.AdornedElement as
FrameworkElement).ActualHeight); }

}

/// <summary>

/// 3> bO—=ILOY A EHARBEDA —)\—5 1 R

/// </summary>

/// <param name="constraint">H - X(Cx I BHKI</param>
/// <returns>EtAfER</returns>

protected override Size MeasureOverride(Size constraint)

110/ 185




Windows Presentation Foundation #5| =5 4 WPF (CEDBNcn

299 {

300 return this.ActualAdoredElementSize;

301 }

302

303 /// <summary>

304 /] FEROEBIIEDA /(-1 K

305 /// </summary>

306 /// <param name="finalSize">¥RNS5X 5N BEEHDY - X</param>
307 /// <returns>BEEBICEUTZH A X</returns>

308 protected override Size ArrangeOverride(Size finalSize)
309 {

310 var size = this.ActualAdoredElementSize;
311 if (this._adorner != null)

312 {

313 this._adorner.Arrange(new Rect(size));
314 }

315 return size;

316 }

317

318 /// <summary>

319 /1] EZaATIVYYU—([CHEITBRFERODEZEIIELET.
320 /// </summary>

321 protected override int VisualChildrenCount
322 {

323 get

324 {

325 return 1;

326 }

327 }

328

329 /// <summary>

330 /1] E2aAT7IVYY—([CHEITBRFERZEIELET.
331 /// </summary>

332 /// <param name="index"></param>

333 /// <returns></returns>

334 protected override Visual GetVisualChild(int index)
335 {

336 return this._adorner;

337 }

338

339 /// <summary>

340 /] EEEERFFUE T,

341 /// </summary>

342 private AdornerLayer _layer;

343

344 /// <summary>

345 /] =EERFUET,

346 /// </summary>

347 private FrameworkElement _adorner;

348 }

349 }

350 | }
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412 TabControl J> ~O—JLMD&HN A (Tips_TabControl)

TabControl > bO—JUIFEROI>FT2VYERTIDBEZ D CENTED IS FO-ILT. BIRIERDEISI(C
FRUEY.

J— R 4.35: TabControl D{ERHI
[\ EYNAETAE T

1 | <Window x:Class="Tips_TabControl.Views.MainView"

2 xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
3 xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
4 Title="MainView" Height="300" Width="300">

5 <TabControl>

6 <TabItem Header="Iteml">

7 <TextBlock Text="Iteml DI1>F>VY" />

8 </TabItem>

9 <TabItem Header="Item2">

10 <TextBlock Text="Item2 DI>F>Y" />

11 </TabItem>

12 </TabControl>

13 | </Window>

-
Iteml | Tktem?2

Iteml DO Z-Z 2

B 4.18 : TabControl TA>FVYEWNDEBX SN

TabControl PNIC Tabltem ZARBCETEHEICOYFoVEYINDSEZ 3O MO—IJLEERTEET,
ECAT, Tabltem WO F I YNBEMHIRIEEECOEISIREIRTE T TIN, EHICR>TLD &,
ViewModel ZNDIFTTEEBLED, Z6ZHI>FT2VELTCI—Y—-O> hO—ILEIBELIEDITBZCEEH

NnZE9,
HEFELBDFIH., TTTIE temsSource FO/VF« (C ViewModel AL IS 3> %IBEIT D&%
EZEZFY,

4.12.1 ViewModel ®L-2< 3> % ItemsSource JO/\F« [CIBTFET D

ZZTl&, TabControl > hO—JLTYIDEX 2>V T D ViewModel BEROKLSICEHZULE
ER

J—R 4.36: D>F>VYICHTSD ViewModel DFEH
ContentViewModel.cs
1 | namespace Tips_TabControl.ViewModels
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211

3 public class ContentViewModel : NotificationObject
4 {

5 /// <summary>

6 /1] FUWA DRI R ERMUET

7 /// </summary>

8 /// <param name="title">&A MNLZIEBELFRI. </param>
9 public ContentViewModel(string title)

10 {

11 this.Title = title;

12 }

13

14 private string _title;

15 /// <summary>

16 /1] FANLZBELET .

17 /// </summary>

18 public string Title

19 {
20 get { return this._title; }
21 private set { SetProperty(ref this._title, value); }
22 }
23 }
24 | }

Title TON\FT a1 Z#FSE. ARSI RERBEICHTIBEI DLDIRISRICRODTVET,
BWT, COUTREILDI23>ELTED MainViewModel ZE&EUE Y,

J—R 4.37 : ContentViewModel 1L 20>3>&UTHRIFISD MainViewModel
MainViewModel.cs

1 | namespace Tips_TabControl.ViewModels

211

3 using System.Collections.ObjectModel;

4

5 public class MainViewModel : NotificationObject

6 {

7 /// <summary>

8 //] FUWA DRI RZEMUET

9 /// </summary>

10 public MainViewModel()

11 {

12 this.Contents.Add(new ContentViewModel("Iteml"));

13 this.Contents.Add(new ContentViewModel("Item2"));

14 this.Contents.Add(new ContentViewModel("Item3"));

15 }

16

17 private ObservableCollection<ContentViewModel> _contents = new
ObservableCollection<ContentViewModel>();

18 /// <summary>

19 /// A>F>YOILTS 3> ZBELERT,

20 /// </summary>

21 public ObservableCollection<ContentViewModel> Contents

22 {

23 get { return this._contents; }

24 }

25 }

26 |}

NTEBNESTZDT. View D XAML JI—RZFERLTHFET .
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J—R 4.38: ViewModel DL 933> 5—INA>25F14>2093

MainView.xaml

OO h WN KR

<Window x:Class="Tips_TabControl.Views.MainView"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="MainView" Height="300" Width="300">
<TabControl ItemsSource="{Binding Contents}" />
</Window>

-
Tips_TabControl. ViewModels.ContentViewMoc

Tips_TabControl. ViewModels.ContentviewMaoc
Tips_TabControl.ViewModels.ContentViewMoc

B 4.19 : RRAZEHDAIIA AT IHENDD
BRUDED., 1z/Z ltemsSource ZIBTE I DIEIFTTIHEBDE AL TabControl ([CENVAIEEEET S
ItemTemplate 70O/\F« &, O>F>WVEIZZE TS ContentTemplate 0O/« DT, Ins%=
BT/ ELET .

J—R 4.39: ItemTemplate 7’'0J/\F« & ContentTemplate J’O)\F 1 &IBET D

MainView.xaml

oYU WN R

14
15
16
17

<Window x:Class="Tips_TabControl.Views.MainView"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="MainView" Height="300" Width="300">
<TabControl ItemsSource="{Binding Contents}" SelectedIndex="0">
<TabControl.ItemTemplate>
<DataTemplate>
<TextBlock Text="{Binding Title}" />
</DataTemplate>
</TabControl.ItemTemplate>
<TabControl.ContentTemplate>
<DataTemplate>
<TextBlock Text="{Binding Title, StringFormat={}CtUF{0}DI>F>VT
9. 1" />
</DataTemplate>
</TabControl.ContentTemplate>
</TabControl>
</Window>
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_
Iteml | Item2 | Item32 |
A tem1D I ST YT .

B 4.20 : RRABDHRAIIAXENTWDS
TabControl @ ItemsSource /5« (C ContentViewModel L33 >HIEELTLDI=s. @4
DT AT /D DataContext (& ContentViewModel ([C/TRDET, UIEHD T, Title 0O/ G &EF—4) A
54> FBTET. ContentViewModel D Title O/F 4 WMERBEINBILDICRDET,

4.12.2 9T 7ZEN/HIFR T D

PDBEZISNBDOATOVORIIBETETHDCEEHEDEIN, BILIDCEEHDET, STl
ContentViewModel ZFU\=5 T DENN/HEIBRAECDVWTRBNTLETD,

F9'. ATHEMENDEND T E(E. TabControl I> RO—J)L®D ItemsSource /T« [CIEESN
TWBAIAL 23> 08MEZDENDTETT, DFED. AL 3> REFLTULD MainViewModel
T. #F/Z/2 ContentViewModel ZL 223> (EBNMIT B ETERIRTEET,

ZS5L\DDOITT. MainViewModel (C AddContentCommand ZEMUFET .

J—FK 4.40 : AddContentCommand TIL <3 >I(CENNT S

MainViewModel.cs

NoulbhwNBRE

10
11
12
13
14
15
16
17
18

namespace Tips_TabControl.ViewModels

{
using System.Collections.ObjectModel;

public class MainViewModel : NotificationObject

{
private ObservableCollection<ContentViewModel> _contents = new
ObservableCollection<ContentViewModel>();
/// <summary>
/// A>F>YOILTS 3> ZBELERT,
/// </summary>
public ObservableCollection<ContentViewModel> Contents

{
}

get { return this._contents; }

private DelegateCommand _addContentCommand;
/// <summary>
/// AFVENION> REBREBLET.
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19 /// </summary>

20 public DelegateCommand AddContentCommand

21 {

22 get

23 {

24 return this._addContentCommand ?? (this._addContentCommand = new
DelegateCommand (

25 _ =

26 {

27 var content = new ContentViewModel("Item" + _count);

28 _count++;

29 this.Contents.Add(content);

30 b

31 _ => this.Contents.Count < 4));

32 }

33 }

34
35 private int _count;
36 }

37 | }

EBMEN23I>FTVYDEBWVWNAODNDLD(C, Title TO/N\F« (CHIHDEEZSDHET, Fio. FT
FMHELT, OLo>a>oz 4 fdFTsl. TNUULEFENMTERLRBDLSICLTNET,

COIAXRY RZFERALTIOSTIYMEBITESDLSIC View DEFSIEEELET.

dJ—R 4.41 : AddContentCommand &5 —% N1 >5F+1 2093
MainView.xaml

1| <Window x:Class="Tips_TabControl.Views.MainView"

2 xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”

3 xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

4 Title="MainView" Height="300" Width="300">

5 <DockPanel>

6 <Button DockPanel.Dock="Top" Content="Add" Command="{Binding AddContentCommand}"
/>

7

8 <TabControl ItemsSource="{Binding Contents}" SelectedIndex="0">

9 <TabControl.ItemTemplate>

10 <DataTemplate>

11 <TextBlock Text="{Binding Title}" />

12 </DataTemplate>

13 </TabControl.ItemTemplate>

14 <TabControl.ContentTemplate>

15 <DataTemplate>

16 <TextBlock Text="{Binding Title, StringFormat={}Ctl(&{}DI>F>2WYT
9. 1" />

17 </DataTemplate>

18 </TabControl.ContentTemplate>

19 </TabControl>

20 </DockPanel>

21 | </Window>
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P r

Item0 Ttem0 Imm1|1mm2|1mm3|
| ZhiditemoD > F LY TT. ZHEItem0D ST YT .
(@) Add RY>TEINTES (b) BINTEZD(E 5 AFT

B 4.21: 9T &EMTIHB>TI

RIS, 9T =HIBRIDHEEBNLUET . T EHIBFRITDENDS T E(E MainViewModel HMERFL TS
AL TSI >O8ERS T ENDTECRDET, TTTIE ITOANYVAECRRESNDIFCIRY > %
YT LETHIBRTDEVWSERESEZSHBALET,

AT DA\YIEBCRRT DAY > (E. ContentViewModel H' DataContext (CTkDZET . LIEHD T,
ContentViewModel MFICIRASHDIAN REREITIVENSGDFEFI., €L TC. TOIANY RERAE
LU C. MainViewModel L2325 HEITDIV7ATLAZHIBRURS TE>RDEEA. T
ContentViewModel (CHDAR> hEEELT. €% MainViewModel HW'E85% 9 D & TTD—EDENE
ZRIFUEI,

J—R 4.42: FUBEHDII REANRD MEERT D

ContentViewModel.cs

1 | namespace Tips_TabControl.ViewModels

211

3 using System;

4

5 public class ContentViewModel : NotificationObject, IDisposable
6 {

7 /// <summary>

8 //] FUWA DRI RZERMUET

9 /// </summary>

10 /// <param name="title">&A NLZIBELZXTI. </param>
11 public ContentViewModel(string title)

12 {

13 this.Title = title;

14 }

15

16 private string _title;

17 /// <summary>

18 /1] FANLZEEULERT .

19 /// </summary>

20 public string Title

21 {

22 get { return this._title; }

23 private set { SetProperty(ref this._title, value); }
24 }
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25

26 private DelegateCommand _closeCommand;

27 /// <summary>

28 /// ALY RZEELET .

29 /// </summary>

30 public DelegateCommand CloseCommand

31 {

32 get

33 {

34 return this. closeCommand ?? (this._closeCommand = new DelegateCommand(_ =>

35 {

36 Dispose();

37 RaiseClosed();

38 1))

39 }

40 }

41

42 /// <summary>

43 /// AUTEES(ERELFT,

44 /// </summary>

45 public event EventHandler<EventArgs> Closed;

46

47 /// <summary>

48 /// Closed A2 hEFITUET,

49 /// </summary>

50 private void RaiseClosed()

51 {

52 var h = this.Closed;

53 if (h != null)

54 h(this, EventArgs.Empty);

55 }

56

57 #region IDisposable MX>/\

58 /// <summary>

59 //] Y= ADWERZES TIRNFET,

60 /// </summary>

61 public void Dispose()

62 {

63 Dispose(true);

64 GC.SuppressFinalize(this);

65 }

66

67 /// <summary>

68 //] PIRRZ—ZUYV—RADERZHZIRNET,

69 /] YFZ—2UY —RERARFICHETEET .

70 /// </summary>

71 /// <param name="disposing">NRZ—UYV—XEHET DIHEIC true ZIEELFET.
</param>

72 protected virtual void Dispose(bool disposing)

73 {

74 if (disposing)

75 {

76 // BIE (managed) UY—XDWEMNIEZ C C(CEEIRUET,

77 }

78

79 // IFEIR (unmanaged) Y —XDWENIEZ C Z(CEEIEULET,

80 }

81
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82
83
84
85
86
87
88
89
90
91

/// <summary>

/1l TANSOH

/// </summary>
~ContentViewModel()

{

}
#endregion IDisposable MDXA>)/\

Dispose(false);

Closed A2 hETEZE L. CloseCommand MEITESNEEEICTDANRY MERITUET ., CDEE.

BIZEEHAUSNZREESABH LIEDHBECE. RIFLTLWEVY —-RZHELTHL

WHENG DI,

IDisposable 1> —2J T —X%ZE&KU. Dispose() AVY REI—ILFTBKISICLTWLET,

ContentViewModel [C Closed A RX> hEEHELIZDT. CN%E MainViewModel HEE

EE(CALDE ISR T DIRENDDET,

J—RKR 4.43:Closed 1A REEBHELTILISIUIEEEDB RS

MainViewModel.cs

oo uTh WN B

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

26
27
28
29
30
31
32
33
34
35
36

namespace Tips_TabControl.ViewModels
{
using System;
using System.Collections.ObjectModel;

public class MainViewModel : NotificationObject

{
private ObservableCollection<ContentViewModel> _contents = new
ObservableCollection<ContentViewModel>();
/// <summary>
/// A>FTYOALDT2 3> ZBELERT .
/// </summary>
public ObservableCollection<ContentViewModel> Contents

{
}

get { return this._contents; }

private DelegateCommand _addContentCommand;
/// <summary>
/// A>FVIEMAON> RZEBREBLET .
/// </summary>
public DelegateCommand AddContentCommand
{

get

{

return this._addContentCommand ?? (this._addContentCommand
DelegateCommand(

_ =

{
var content = new ContentViewModel("Item" + _count);
_count++;
content.Closed += OnContentClosed;
this.Contents.Add(content);

¥

_ => this.Contents.Count < 4));

;L. BiITSNE

= new
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37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

/// <summary>
/// ContentViewModel @ Closed A2 KN\ KRS
/// </summary>
/// <param name="sender">-{/\> NFE{TIT</param>
/// <param name="e">-{/\> N5|#</param>
private void OnContentClosed(object sender, EventArgs e)
{

var content = sender as ContentViewModel;

if (content == null)

throw new Exception("ContentViewModel BISMNISRA T D EIEFHDER. );

content.Closed -= OnContentClosed;
this.Contents.Remove(content);

}

private int _count;

AddContentCommand ([CKDTOAFWVZEBINMTDEZEIC Closed AR hZHEGRIT D ET, IANT
DAL 3>EZFRD Closed AR MTARY N\ RSZEFEFRSEEI,

AR M\ RSATE. EQBZRMNSEEUIEANRY MNIDOMNVE ANEIETH D sender Bz 77>
VORET B ETIHARBZENTEET,

FAUBRS>ZRELUIZ View [FIRDLDICERULFET,

J—R 4.44 : AddContentCommand ZF—%I\A>F 1 20T 3B

MainView.xaml

o h WN R

10
11
12
13
14
15
16
17
18
19

20
21
22
23
24

<Window x:Class="Tips_TabControl.Views.MainView"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="MainView" Height="300" Width="300">
<DockPanel>
<Button DockPanel.Dock="Top" Content="Add" Command="{Binding AddContentCommand}"
/>

<TabControl ItemsSource="{Binding Contents}" SelectedIndex="0">
<TabControl.ItemTemplate>
<DataTemplate>
<StackPanel Orientation="Horizontal">
<TextBlock Text="{Binding Title}" VerticalAlignment="Center" />
<Button Content="x" Command="{Binding CloseCommand}" />
</StackPanel>
</DataTemplate>
</TabControl.ItemTemplate>
<TabControl.ContentTemplate>
<DataTemplate>
<TextBlock Text="{Binding Title, StringFormat={}Ctl(&{}DI>F>2WYT
9. 1" />
</DataTemplate>
</TabControl.ContentTemplate>
</TabControl>
</DockPanel>
</Window>
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MainView =k MainView o=k
ItemCE] ItemlE] Ibem ItemCE] ItemZE]

CHEtem0D O T Y TY . CAEItemOD O T YT,

(a) Add RY>TEINTES (b) N\NWAEBDRY > %I EZDITHHEIBREND
M 4.22 : T ®EIRTZIH>TI
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413 ZEBMILICT D (Tips_MultiLanguage)

HAERITIZIUT—2 3> F>TW s, BRTRECHELTINI EEDNESES LELL D,
BIEDTFRA & XAML [CEHEEVTVEIHS, TNZRECEESZTEI CTLLIN. &I 59D
EAAFEREREBIRCTRRDY —RXAZEBELRNWEWIRRIADET,

WPF T3, ZEEMESNIEVY-RZRABITDILET, OEDDY—XTEBTEDLD(CRRBM. 77TV
T2 aEHRCEBNICEFZIDBASNDLIICRADET,

4131 ZEEESnEUY—X

WPF Tl>7t>TJUUY—-REFERAUETS, ¥ 423 DLDIC,. IO T U hEVERKT D E Properties D
f1(C Resources.resx W7 I AL R TEKRSNTWBETROT. CNEFENET,

4 Tips_MultiLanguage
4 S Properties
b c* AssemblyInfo.cs
b £} Settings.settings
b wm SEEFE
Models
4 ViewModels
b ¢ MainViewModel.cs
4 Views
B L0 MainView.xaml
¥ App.config
4 Y App.xaml
b T App.xaml.cs
b = DelegateCommand.cs
b o NotificationObject.cs

B 4.23: 7EIJVUY—-RT 7\ 2ERTS (RWMEAEEATRAET 7ILEEMNT S)

7O EMF & Public (CUTZSEMTT. HIRE X 424 OXDCEBIEENCH T DEZFZE LS
ED

Resources.resx R X

HFH - D UY—AMENR) - X EIRR(M)

POoEERF(I): Public -

Eﬁf]— ~ {8
b Hello_World CAdCEEER )

B 4.24: UY—-REEEIT D

RIC, BIZEFTEBRDOUY —X T 7AILEBIMUEL &L S, BIDSEDIUYV - T 7A1ILE&IE
Resources.en-US.resx EWVDKDIC, DILFvEZEMBICANTERULE T, Properties B FI(CTEERDT 71
JLEBHIITERVDT, BE(CHD Resourcesresx J7ILEAE—/R—ARULTYUR—LTIH —ET
OT O MNEFICT7AILEEBIILTHS Properties FICEEITRIRAETRLTLIZEL, 425 (&
Resources.en-US.resx J 7 -1)LZ&BIILIZEDY Y —TT,
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4 Tips_MultiLanguage
4 o Properties
b # AssemblyInfo.cs
b [] Resources.resx
b L} Settings.settings
booem SEEE
Models
4 ViewModels
b= MainViewModel.cs
4 Views
BN MainView.xaml
¥ App.config
b L) App.xaml
c#+ DelegateCommand.cs
c# NotificationObject.cs

B 4.25: REAO7E>ITVVY-T7IIEEMT S
ZESDITF7AIVCEFRED VY —RAZEHELF T, HIREH 426 DKSCLFET. T, 7oEX

EEF(EO— RERRUEERT DL SICITDBRENSDDFT, Ffz. BFEAREIVY -XATERLIZE
AERURRIT, EZREBCUCEDZERLTHEET.

Resources.en-US.

ZFR - D UY—mENR) - X EkR(M) - | PORZESHF(): I—FERY -

Elﬁ'] a {B
r Hello_World Hello World!

B 4.26 : READUY—RZERT D

4132 XAML I'5UYV—-X=ZSBRI D

BIEICEEURUY—-XT7A1)L%Z XAML SESBIBIC(TRDIDSIC x:Static ZAHWNWTCEIRUET .

d—R 445: UY-RZZBRBULTTFAMERTI D
MainView.xaml
<Window x:Class="Tips_Multilanguage.Views.MainView"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:p="clr-namespace:Tips_MultilLanguage.Properties”
Title="MainView" Height="100" Width="200">
<StackPanel HorizontalAlignment="Center"
VerticalAlignment="Center">
<Button Content="{x:Static p:Resources.Hello World}" />
</StackPanel>
</Window>

SQwooNoulh wWNE

=
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FEOO-RZERITIDE H 427 DRICVY-ATEERUEXFINTRRSNDKIDICREDFELUE.

i ™
B MainView L'l-_- Eh_lg

[CaicsidtER 1 |

B 4.27 : VY-XATERUEXFIIDNTRRENTNS

ECAT. UY—X(FBEAREEBIRD Resource.resx &HEEMRD Resource.en-US.resx ZFHAEBEL CTLVEIET T
IH, BRERAREBHRODOUY —INSBESNTWLDIDOTLLSH,

. BRALTULS Windows OS DIRIBICAKTFLEY . COY> Tz UIZRIE(FBAERD
Windows OS IRDT. $FICEELURVEESFEAREDILFvvOUY—-XZZEUET, BAREOHILFv&E
ja-JP 72T, Resourceja-JP.resx ZHEIDIFTIN. TDLOIRUY X T7AILIFEFRELEEA. D5
B, ETIT7AILITIBHIAENTLD Resourceresx ZSBIBRDICRANET., LIEA>T, SEIE
Resource.resx ([CHARGEDEZEZL TLVZDT., ERNICAREBOENTRRESNDILD(CROEEDIFTT,

RIS STEEBMAD Windows BRIBNFIT(CiRVze. LEOT— RTRENKRESND EVLWOERZHE
MCEFRA. 22U, T Resourceresx (CHRFEDIE, Resource.en-US.resx TI(F/R <. Resourceja-JP.resx
ZVER U CZDRICAARBDEZTEE I DE. SE(E Resourceja-JP.resx WERENDzH. CNBEZH
RENRRSNDKIDCIRDB LR TETEIDT, 2o THTLZEL,

4133 BINRAEEIDEX

IV =23 ETHRICEBZVIDBERDIKLDICTDREHIC, ROLIBRISAZABUET,

d—R 4.46: UV—XEIRS VS ADER

ResourceServices.cs

1 | namespace Tips_Multilanguage
21 q
3 using System.Globalization;
4 using Tips_MultilLanguage.Properties;
5
6 /// <summary>
7 /] ZBEBLENIZEUY—-RE, SEBOYDBIMEEZRHIT DI IILN OSSR EERUET,
8 /// </summary>
9 public class ResourceServices : NotificationObject
10 {
11 #region = >J)L k>
12
13 /// <summary>
14 //] BEDARIR2EEFHUET,
15 /// </summary>
16 private static readonly ResourceServices _current = new ResourceServices();
17
18 /// <summary>
19 /] WEDAAI D AZBEULET,
20 /// </summary>
21 public static ResourceServices Current
22 {
23 get { return _current; }
24 }
25
262 /// <summary>
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27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

/// BRI A NS OH
/// </summary>

static ResourceServices()
{

}

/// <summary>

/// private ROAA KNS OIEERITDZET

/1] EBINS DS ANERENDEZBELUET,
/// </summary>

private ResourceServices()

{

}

#endregion

/// <summary>

/1] VY =R&RFUET

/// </summary>

private readonly Resources _resources = new Resources();

/// <summary>

//] BEEEENZVY - R 2B LET,
/// </summary>

public Resources Resources

{
}

get { return this._resources; }

/// <summary>
//] BESNIZHIINFvrR2ZFERLT. VY—-XDHIILFvrZEELFRT,
/// </summary>
/// <param name="name">JI)LF v DHREIZIEELFT . </param>
public void ChangeCulture(string name)
{
Resources.Culture = CultureInfo.GetCultureInfo(name);
this.RaisePropertyChanged("Resources");

}

ChangeCulture() XVwW RICHILFvrE&ZEEICET REDHILFvrZEEITDLDICLTVERT F.
1Y —X (& Resources TO/\F« TRHITBDLDICLTVET,

CDOSXA=EFIBTDEHIC. £33 XAML 'S8 F B3V — % ResourceServices 27 5AD Resources
JO/)\F A (CEEULEY,

Od—R 447 : VDY—-RADSRBREEEEIT D

coNoOuUTh WN K

<Window x:Class="Tips_Multilanguage.Views.MainView"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:app="clr-namespace:Tips_MultilLanguage"
Title="MainView" Height="100" Width="200">
<StackPanel HorizontalAlignment="Center"
VerticalAlignment="Center">
<Button Content="{Binding Source={x:Static app:ResourceServices.Current},
Path=Resources.Hello World}" />
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</StackPanel>
</Window>

COREETE, LFEOETHRERERBER. Windows OS DIRIB(IC KD CTHAEH DLVIIRENEKRSINE
I, CCT. CORIUICEBYDBZ IV REST—HFI\A RUET,

EUDBXIVURET—IIARTS

il

J—R 4.48:

MainView.xaml

oo uTh WN B

11
12

<Window x:Class="Tips_MultilLanguage.Views.MainView"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:app="clr-namespace:Tips_MultilLanguage”
Title="MainView" Height="100" Width="200">
<StackPanel HorizontalAlignment="Center"
VerticalAlignment="Center">
<Button Content="{Binding Source={x:Static app:ResourceServices.Current},
Path=Resources.Hello _World}"
Command="{Binding ChangelLanguageCommand}"
/>
</StackPanel>
</Window>

EDBXIVY RERET D

il

J—R 4.49:

MainViewModel.cs

Ooo~doOOuUThh WN R

10

12
13

14
15
16
17
18
19
20
21

namespace Tips_Multilanguage.ViewModels

{

public class MainViewModel : NotificationObject
{
private DelegateCommand _changelLanguageCommand;
/// <summary>
/// EFEZRFECTDIIV RZEIELET,
/// </summary>
public DelegateCommand ChangelLanguageCommand
{
get
{
return this._changelLanguageCommand ?? (this._changelLanguageCommand = new
DelegateCommand(_ =>
{
/] I FvZREBICEET D
ResourceServices.Current.ChangeCulture("en-US");

1);

. .
& MainView (= e & MainView (= e

_ .

|CAlESIER 1 |

S

=N

(a) CENIE

& (o) RY>ZUTA&
B 4.28 : ZEEY T I ORTHR
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BEHROFHETHEEEZF UEA, Resourcerresx EWDUYV—XT7AIVIEET T 7LD (TIBHIAFENFE
I, EHSEBNLIE Resource.en-US.resx 2 E(E. EJILRTBER 429 DELSIC en-US EWVWSTAILS

MMESNZE T,

2T £

! an-Us |%| Tips_MultiLanguage.resources.dll
& Tips_MultiLanguage.pdb

.1 Tips_MultiLanguage.exe.config

¢ Tips_MultiLanguage.vshost.exe.config

87 Tips_MultiLanguage.exe

87 Tips_MultiLanguage.vshost.exe

(@) RIT I 7AMILDHDITAILS (b) en-US T A LS D
B 4.29 : EJL RigE

CDXRSCERITIT7AIVTEBHIAENIR dIl ZHFS51 72TV EWN DILFvICEBDUY —
AD#HEESAIETETIERD>TVWET, DFED. ETTI7IILCEZ2—MSIILAIILTFrDOUY—X
Resources.resx DIHFMNEZENTH N, ZEELNTEVUY - (CDWTEFEEY TS 7> T U SR

IBDIECIRDET,

LIehto T, U554 b7 TUZHIBRLU TERIT I 7ML zieg LIsiBa. BIBRULIZ7E> T USRS
SIBDEBORRNTERLRRBDILICRDFET.
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414 “HEHIERVKDICTS (Tips_DisabledMultilnstance)

BEICELO>TRERAUZTVT—23 >0 DERMTELRBRVNCENHDFET.. WPF TCNEEIRIT S
[ClEF. Mutex IS AZERLET.

EHSEINEDIH ZHIETE DD, CNICEATDI—R(E Appxaml.cs D7 TUT—= 3 2 EskED-1
N2 )\ RS OnStartup() XV RICEHRUKT .

J—R 450 : ZFREBTERVEHOY T ILI—R

App.xaml.cs

1 | namespace Tips_DisabledMultiInstance

21

3 using System.Threading;

4 using System.Windows;

5 using Tips_DisabledMultiInstance.ViewModels;
6 using Tips_DisabledMultiInstance.Views;

7

8 /// <summary>

9 /// App.xaml OEBEFEREOZ YD

10 /// </summary>

11 public partial class App : Application

12 {

13 /// <summary>

14 /// ZEEHBIEAZI-FTYvIX

15 /// </summary>

16 private Mutex mutex = new Mutex(false, "Tips_DisabledMultiInstance");
17

18 /// <summary>

19 /] EERFANR N\ RS

20 /// </summary>

21 /// <param name="e">-1/\> N5|%%</param>
22 protected override void OnStartup(StartupEventArgs e)
23 {

24 base.OnStartup(e);

25

26 // E1—FTVIRDFBEZERK

27 if (!mutex.WaitOne(@, false))

28

29 // BEICEEILTWDIEHETEED
30 MessageBox.Show(

31 "Tips_DisabledMultiInstance (FBE(CEEILTWET, ",
32 "ZEREhLIE,

33 MessageBoxButton.OK,

34 MessageBoxImage.Error);

35 mutex.Close();

36 mutex = null;

37 this.Shutdown();

38 return;

39 }
40
41 var w = new MainView();
42 var vm = new MainViewModel();
43
44 w.DataContext = vm;
45 w.Show();
46 }
47
48 /// <summary>
49 /] ¥ETRANRKN\ RS
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50 /// </summary>

51 /// <param name="e">-{/\> N5|#</param>

52 protected override void OnExit(ExitEventArgs e)
53 {

54 if (mutex != null)

55 {

56 [/ ERUTWZZ 21— v IR ZHER. BETD
57 mutex.ReleaseMutex();

58 mutex.Close();

59 }

60

61 base.OnExit(e);

62 }

63 }

64 | }

Mutex Z#8% private 7+ —JLRICEFS., CO7TVT—2 3> (CEBDOZRIND=1—7v IR EUTER
UE T, OnStartup() AVY ROFT, 21—V IRDABIEZERE CEEHES(IBEDREUEE S R
L. BIEETERM o EBAE(E Shutdown() XV W RICK>TIPZTUT—2 3> % ETEIETVET,

B, PITUT—2 3> 8 TEICO—ILENSD OnExit) AVY REA—)\—S14 RU. ZOFRTHRELT
WeZa1 -V IO ROBRBIIEZFH Zid> TULET,
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415 Alt+Tab XZ1—DT+ > RO—E(CRRSERWVWKLDICTSD (Tips_AltTabMenuDisable)

BCERIDILSRTIVO—2a>um R URISEE. Alt+Tab F—TCHRRSND T > RO—E(CT7TY
T3> BRRSIBLELIBNCENBDET, COKDIRESE, WRET DT> RID WindowStyle =
O/8F~« % ToolWindow (CUL. ShowInTaskbar 0/\F« % False (CI DL TEHTEEY,

J—R 4.51: Alt+Tab XZ1—DJ+1 > RU—BICRRSERVNELS(CTSII—RA
[\ EYNAETAE T

1 | <Window x:Class="Tips_AltTabMenuDisable.Views.MainView"

2 xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
3 xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

4 Title="MainView" Height="300" Width="300"

5 WindowStyle="ToolWindow"

6 ShowInTaskbar="False">

7 <Grid>

8

9 </Grid>

10 | </Window>
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416 [FRO MY TDFRR] MY UTERIMEULIRNWKSICUTZLY (Tips_ShowDesktopDisable)

Windows7 BAF, RRSNTVBINRTDI+ > ROZRBUTT R by T&2RRT DRI NI RT)(—

D> ZICHNFET, NIRXAD—VILEHETTCVWDEY—ILFVIT [TROMYITDRR] ERRESNDIN
F>TY,

FROMY IRy bMrE, TRO MY TICHDMANWTWDEWSEETER U7 TV —2 3> TlE,

[ RO MY TDERR] RIEZHEINTH., MDD+ > ROE—HEICENT(C. HLKETETRAIMYTD
—EEVWDABITE U TERRSNBEITTARUWEENBDE T, TAREZT(IRDLOIRBFELRBARTE
NTETZFENELUL D, 2L, JRETDI4 > RIE 1 DDOHT, TDIT+4 > RICHLT
ShowInTaskbar Z0/\F« (C False ZIEEL THIMENGHDET,

Sho

RPOoOwWwo~Nouh WNPRE

o

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29

30
31
32
33

4.16.1 ShowDesktopBehavior FfFEN- E77

CDRMFENAET TG, 7TUT—23>D T+ > RI% WorkerW 53U\ Progman OF(CEL K
SR EZLTVDSLLDTIMN, FHllEIBIELEN TRV, S TEFHBTEERE A

d—R 452: [FROMYTORE] R TRIMEUVIBWELSICTBEHDRIGENTET

DesktopBehavior.cs
namespace Tips_ShowDesktopDisable.Views.Behaviors
{

using System;

using System.Runtime.InteropServices;

using System.Text;

using System.Windows;

internal static class NativeMethods
{
[D11Import("user32.dll™)]
internal static extern IntPtr SetWinEventHook(uint eventMin, uint eventMax, IntPtr
hmodWinEventProc, ShowDesktopBehavior.WinEventDelegate lpfnWinEventProc, uint idProcess,
uint idThread, uint dwFlags);

[D11Import("user32.dll™)]
internal static extern bool UnhookWinEvent(IntPtr hWinEventHook);

[D11Import("user32.dll™)]
internal static extern int GetClassName(IntPtr hwnd, StringBuilder name, int count);

}

/// <summary>
/1] RO TZFRR] IRIEZBUIZES, T4 2 ROZRIMET DN E SO ZHIEHT D128
DENTETZRUET,
/// </summary>
public class ShowDesktopBehavior
{
#region IsEnabled 370/ \F~
/// <summary>
/// IsEnabled FMITO/G+ DEE
/// </summary>
public static readonly DependencyProperty IsEnabledProperty =
DependencyProperty.RegisterAttached("IsEnabled"”, typeof(bool),
typeof(ShowDesktopBehavior), new PropertyMetadata(OnIsEnabledPropertyChanged));

/// <summary>
/// IsEnabled W™MI7O/\F+ ZEUSLE T,

/// </summary>
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34 /// <param name="target">XIZR& 9D DependencyObject ZIBEULET ., </param>

35 /// <returns>BUEUTZIEZIRUF T, </returns>

36 public static bool GetIsEnabled(DependencyObject target)

37 {

38 return (bool)target.GetValue(IsEnabledProperty);

39 }

40

41 /// <summary>

42 /// IsEnabled ™MITONF+ ZZELET,

43 /// </summary>

44 /// <param name="target">XiZk& 9D DependencyObject ZIBELFE I, </param>

45 /// <param name="value">:RXTEJ DEZIBELEXT. </param>

46 public static void SetIsEnabled(DependencyObject target, bool value)

47 {

48 target.SetValue(IsEnabledProperty, value);

49 }

50

51 /// <summary>

52 /// IsEnabled ZMITO/NNF A EEANRI N\ RS

53 /// </summary>

54 /// <param name="sender">-{ /> NFEITIT</param>

55 /// <param name="e">-{ /> N5|%%</param>

56 private static void OnIsEnabledPropertyChanged(DependencyObject sender,
DependencyPropertyChangedEventArgs e)

57 {

58 var w = sender as Window;

59 if (w == null)

60 return;

61

62 var isEnabled = (bool)e.NewValue;

63 if (isEnabled)

64 {

65 RemoveHook (w) ;

66 w.SourceInitialized -= OnSourceInitialized;

67 }

68 else

69 {

70 w.SourceInitialized += OnSourcelnitialized;

71 }

72 }

73 #endregion IsEnabled FHMI70/\F~

74

75 /// <summary>

76 /// Window ZRADT+« > RI)\> RILNRE T DIEmEDANR M\ RS

77 /// </summary>

78 /// <param name="sender">-f/\> NFEITIT</param>

79 /// <param name="e">-/X> ~5|#</param>

80 private static void OnSourceInitialized(object sender, EventArgs e)

81 {

82 var w = sender as Window;

83 AddHook(w) ;

84 }

85

86 private const uint WINEVENT_OUTOFCONTEXT = 0Qu;

87 private const uint EVENT_SYSTEM_FOREGROUND = 3u;

88

89 private const string WORKERW = "WorkerW";

90 private const string PROGMAN = "Progman";
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91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107

108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137

138
139

140
141
142
143
144
145

/// <summary>

/1] TV IRIBLET,

/// </summary>

/// <param name="window">XRETFT DI+ > RIZEIBELET, </param>
public static void AddHook(Window window)

{
if (IsHooked)
{
return;
}

IsHooked = true;

_window = window;

_delegate = new WinEventDelegate(WinEventHook);

_hookIntPtr = NativeMethods.SetWinEventHook (EVENT_SYSTEM_FOREGROUND,
EVENT_SYSTEM_FOREGROUND, IntPtr.Zero, _delegate, 0, ©, WINEVENT_OUTOFCONTEXT);

}

/// <summary>

/1] TYIEBERUET,

/// </summary>

/// <param name="window">XRETFT DI+ > RIZEIBELET, </param>
public static void RemoveHook(Window window)

{
if (!IsHooked)
{
return;
}
IsHooked = false;
NativeMethods.UnhookWinEvent(_hookIntPtr.Value);
_delegate = null;
_hookIntPtr = null;
_window = null;
}
private static string GetWindowClass(IntPtr hwnd)
{
StringBuilder _sb = new StringBuilder(32);
NativeMethods.GetClassName(hwnd, _sb, _sb.Capacity);
return _sb.ToString();
}

internal delegate void WinEventDelegate(IntPtr hWinEventHook, uint eventType,
IntPtr hwnd, int idObject, int idChild, uint dwEventThread, uint dwmsEventTime);

private static void WinEventHook(IntPtr hWinEventHook, uint eventType, IntPtr hwnd,
int idObject, int idChild, uint dwEventThread, uint dwmsEventTime)

{
if (eventType == EVENT_SYSTEM_FOREGROUND)

{

string _class = GetWindowClass(hwnd);

if (string.Equals(_class, WORKERW, StringComparison.Ordinal) /*|]|
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string.Equals(_class, PROGMAN, StringComparison.Ordinal)*/ )
146 {
147 _window.Topmost = true;
148 }
149 else
150 {
151 _window.Topmost = false;
152 }
153 }
154 }
155
156 /// <summary>
157 /1] TVIBHFMNEDIHNZEIGUET,
158 /// </summary>
159 public static bool IsHooked { get; private set; }
160
161 private static IntPtr? _hookIntPtr { get; set; }
162
163 private static WinEventDelegate _delegate { get; set; }
164
165 private static Window _window { get; set; }
166 }
167 | }
d—R 4.53: [FRIMYTORRER] RY D TRIMEULBWKSICT DI=HDFST ENA EF DEERH
MainView.xaml
1 | <Window x:Class="Tips_ShowDesktopDisable.Views.MainView"
2 xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
3 xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
4 xmlns:b="clr-namespace:Tips_ShowDesktopDisable.Views.Behaviors"
5 b:ShowDesktopBehavior.IsEnabled="False"
6 ShowInTaskbar="False"
7 Title="MainView"
8 Height="300" Width="300">
9 <Grid>
10
11 </Grid>
12 | </Window>

MainView.xaml T ShowDesktopBehavior.IsEnabled {37 [0/\F« %Z False (CUL. EIFIC
ShowInTaskbar Z00/{7 « (C False ZIEEITDZETTRY MY FICHDAWERDREFHICIRADET,

4162 1D 1 > ROADIER

BIEATHBT L= ShowDesktopBehavior FFENA ET(FEED D« > RIICIBEITDIEDTIEHDEE
Ao OEDDT TV —2a>TERODT 1> ROEFE, TNSZ [T MY ITDRR] MY TERIN
{EEERVKSICTDIHEF. HDVEDDT > R LT ShowDesktopBehavior it EANAEF7 %
WAL, TOMDT« > RIOFFMIENAET7ZBRAUZD A > ROEA—F D42 RIEFTDIEDICL
F9.
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417 Ry bF—ZEIKIT D (Tips_HotKey)

RY hFF—BEFRIT D ETI—T-—DRMEEBIMESERCENTEET ., CTIE WPF TRY b—
BRI DAEEBNMUETD,

4171 P/Invoke (CKDHRAT«TI—REFEUHEL

fEmMBSED L. C# TERY bF—ZBRIDIZHDHER>HDERA. ULIZH DT, P/nvoke Z{ED
TRAT« T - RZFVCEIBENSHDET,

Ry hF—BERE T (FBIRARR T D (C(E RegisterHotKey BEEIEHS KT UnregisterHotKey FAENWME &
BRDFERT, ZOMICE. BRAD ID & Ry bF—DHENZEEDT 1 > ROXYE—2ZRITEEN
WMETT, CNSZEERELLEI—RNROKISICRDET,

J—R 4.54 : RegisterHotKey Bi#{& UnregisterHotKey B2 &EZFHAAD

HotKeyBehavior.cs
1 | namespace Tips_HotKey.Views.Behaviors
21 {
3 using System;
4 using System.Runtime.InteropServices;
5 using System.Windows;
6 using System.Windows.Input;
7 using System.Windows.Interop;
8
9 public class HotKeyBehavior
10 {
11 /// <summary>
12 /// RegisterHotKey BIEXDERE
13 /// </summary>
14 /// <param name="hWnd">2J« > RJJ\> RJL</param>
15 /// <param name="id">E&#AIF</param>
16 /// <param name="MOD_KEY">7/Rw hF—(Zx1 9 DIEEM+F—</param>
17 /// <param name="VK">&E#{J DKWY bF—</param>
18 /// <returns>0:KEL (BTN EEREFH) /044 : BkIN</returns>
19 [D11Import("user32.dll™)]
20 public extern static int RegisterHotKey(IntPtr hWnd, int id, int MOD_KEY, int VK);
21
22 /// <summary>
23 /// UnregisterHotKey BA#IDEE
24 /// </summary>
25 /// <param name="hWnd">2J -« > RJJ\> RJL</param>
26 /// <param name="id">@EG#5F</param>
27 /// <returns>@:KE/eLAt: BIN</returns>
28 [D11Import("user32.d11")]
29 public extern static int UnregisterHotKey(IntPtr hWnd, int id);
30
31 #region HotKey E#%F ID
32 /// <summary>
33 /// HotKeyZiRBFICIETE T D ID Z#FXRUFE T,
34 /// @xeeee~exbfff THEL TIZEL\,
35 /// oxceeo~exffff (& DLL AICFHIBEAHDIEHFERATETEEA.
36 /// </summary>
37 public enum HOTKEYs : int
38 {
39 /// <summary>
40 /// HotKey EEXFE 1D 1
41 /// </summary>
42 HOTKEY_IDO1 = 0x0001,
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43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
9%
97
98
99
100

/// <summary>
/// HotKey EEXKFH ID 2
/// </summary>
HOTKEY_ID@2 = 0x0002,

/// <summary>
/// HotKey EEXF 1D 3
/// </summary>
HOTKEY_ID@3 = 0x0003,

/// <summary>
/// HotKey EEKF ID 4
/// </summary>
HOTKEY_IDO4 = 0x0004,

/// <summary>
/// HotKey EEX%F ID 5
/// </summary>
HOTKEY_IDO5 = ©0x0005,

/// <summary>
/// HotKey EEX%FH ID 6
/// </summary>
HOTKEY_IDO6 = 0x0006,

/// <summary>
/// HotKey EEXFH ID 7
/// </summary>
HOTKEY_ID@7 = ©x0007,

/// <summary>
/// HotKey EEX%FH ID 8
/// </summary>
HOTKEY_IDO8 = 0x0008,

/// <summary>
/// HotKey EEX%F ID 9
/// </summary>
HOTKEY_ID@S = 0©x0009,

/// <summary>

/// HotKey E#XFH ID 10
/// </summary>
HOTKEY_ID10 = Ox000A,

/// <summary>

/// HotKey %A ID 11
/// </summary>
HOTKEY_ID11 = ©x000B,

/// <summary>

/// HotKey EEX%FH ID 12
/// </summary>
HOTKEY_ID12 = ©x000cC,

/// <summary>
/// HotKey E#kF ID 13
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101 /// </summary>
102 HOTKEY_ID13 = ©x00eD,
103
104 /// <summary>
105 /// HotKey E#kF ID 14
106 /// </summary>
107 HOTKEY_ID14 = OxO000E,
108
109 /// <summary>
110 /// HotKey E#kF ID 15
111 /// </summary>
112 HOTKEY_ID15 = Ox000F,
113
114 /// <summary>
115 /// HotKey E#%F ID 16
116 /// </summary>
117 HOTKEY_ID16 = 0x00160,
118 }
119 #endregion HotKey EERA ID
120
121 /// <summary>
122 /// WindowMessage - WM_HOTKEY
123 /// </summary>
124 private const int WM_HOTKEY = 0x0312;
}
}

CDESI(C user32.dll A R— bU. HEREEE extern EUTOSRICHAAFET EEHRA ID %=
IR, D4 > ROXAVE—HEEREVTEELTVWET,

4172 TMTENTET EUTHRESTED

CDISAEFMFENAET EUTHEESE B/28(C. Callback. Modifierkey., Key M37O/\F+ &2
NENEHELET,

J—R 4.55: &MIT'0/)\F+1 DESR

#region Callback FF70/\G~

/// <summary>

/// Callback FMITO/\T+ DERE

/// </summary>

public static readonly DependencyProperty CallbackProperty =
DependencyProperty.RegisterAttached("Callback", typeof(Action), typeof(HotKeyBehavior),
new PropertyMetadata(null, OnCallbackChanged));

o

b wWwN R

/// <summary>

/// Callback #MITO/NF« ZEUBLFET.

/// </summary>

/// <param name="target">XIZk& 9D DependencyObject ZIBEULET ., </param>
/// <returns>EIGUTZMEZIRLZE T, </returns>

public static Action GetCallback(DependencyObject target)

{
}

return (Action)target.GetValue(CallbackProperty);

/// <summary>
/// Callback WMITONT« ZHELET.
/// </summary>

HR R RRE R R
CONOUTAWNROLV®NO

137/ 185



4 WPF ([CKBDHDNCN Windows Presentation Foundation #5|=&

20
21
22
23
24
25
26
27
28
29
30
31
32

33
34
35
36
37
38
39
40
41
42

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

70
71
72

/// <param name="target">XJZ& 9D DependencyObject ZIEFEULET . </param>
/// <param name="value">RE I DEZIEELFI. </param>
public static void SetCallback(DependencyObject target, Action value)

{
}

target.SetValue(CallbackProperty, value);

/// <summary>

/// Callback #MITONFTABEEANRT M\ RS

/// </summary>

/// <param name="sender">-T/ N> NFE{TIT</param>

/// <param name="e">{ /> N5|#</param>

private static void OnCallbackChanged(DependencyObject sender,

DependencyPropertyChangedEventArgs e)

{

¥
#endregion Callback FMIT0/(F~

_callback = GetCallback(sender);

#region Modifierkey #3700/ (F~

/// <summary>

/// ModifierKey ™MIT0O/\T 1 DEE

/// </summary>

public static readonly DependencyProperty ModifierKeyProperty =

DependencyProperty.RegisterAttached("ModifierKey", typeof(ModifierKeys),
typeof(HotKeyBehavior), new PropertyMetadata(ModifierKeys.None));

/// <summary>

/// ModifierKey ZMIT /T« ZEUSLET.

/// </summary>

/// <param name="target">XJZR& I D DependencyObject ZIEFEULE T, </param>
/// <returns>EYSUTZIEZIRLF T, </returns>

public static ModifierKeys GetModifierKey(DependencyObject target)

{
}

return (ModifierKeys)target.GetValue(ModifierKeyProperty);

/// <summary>

/// ModifierKey ZMITO/N\F 4 ZHELET.

/// </summary>

/// <param name="target">XJZk& 9D DependencyObject ZIEFEULE T, </param>

/// <param name="value">5¥E 3 DIEZIEELEFI ., </param>

public static void SetModifierKey(DependencyObject target, ModifierKeys value)

{

}
#endregion ModifierKey 3 70/\F~«

target.SetValue(ModifierKeyProperty, value);

#region Key AMI70/\F~+

/// <summary>

//] Key MITOINF 1 DEE

/// </summary>

public static readonly DependencyProperty KeyProperty =

DependencyProperty.RegisterAttached("Key", typeof(Key?), typeof(HotKeyBehavior), new
PropertyMetadata(null, OnKeyPropertyChanged));

/// <summary>
/// Key BT 0O/N\FT+« ZEISLE T,
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73 /// </summary>

74 /// <param name="target">XiZk& 9D DependencyObject ZIBELFE I . </param>

75 /// <returns>BUEUTZEZRUF T, </returns>

76 public static Key? GetKey(DependencyObject target)

77 {

78 return (Key?)target.GetValue(KeyProperty);

79 }

80

81 /// <summary>

82 //] Key BT ONFT 4 ZEZELE T,

83 /// </summary>

84 /// <param name="target">X}Zk& 9D DependencyObject ZIBELFE I . </param>

85 /// <param name="value">:XTE I DEZIBELEXT. </param>

86 public static void SetKey(DependencyObject target, Key? value)

87 {

88 target.SetValue(KeyProperty, value);

89 }

90

91 /// <summary>

92 /// Key ™MITONFTABEEANRD N\ RS

93 /// </summary>

94 /// <param name="sender">-{ /> NFEITIT</param>

95 /// <param name="e">-{ /> N5|%%</param>

96 private static void OnKeyPropertyChanged(DependencyObject sender,
DependencyPropertyChangedEventArgs e)

97 {

98 var w = sender is Window ? sender as Window : Window.GetWindow(sender);

99 if (w == null)

100 return;

101

102 var host = new WindowInteropHelper(w);

103 var _windowHandle = host.Handle;

104

105 var key = GetKey(sender);

106 if (key != null)

107 {

108 var modifierKey = GetModifierKey(sender);

109 if (RegisterHotKey(_windowHandle, (int)HOTKEYs.HOTKEY_ID@1,
(int)modifierKey, KeyInterop.VirtualKeyFromKey(key.Value)) != @)

110 {

111 ComponentDispatcher.ThreadPreprocessMessage +=
ComponentDispatcher_ThreadPreprocessMessage;

112 }

113 }

114 else

115 {

116 if (UnregisterHotKey(_windowHandle, (int)HOTKEYs.HOTKEY_IDO1l) != @)

117 {

118 ComponentDispatcher.ThreadPreprocessMessage -=
ComponentDispatcher_ThreadPreprocessMessage;

119 }

120 }

121 }

122

123 #endregion Key M3/ T+

124

125 /// <summary>

126 /// A=)LI\w o
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127
128

/// </summary>
private static Action _callback;

Key B30/« (F Key? BT, null BOMVMEESENZEE(TIRY bF—ZFER, null DEE(TIRY b
F—REFRITDELDCULTVET, /Ry hF—I(Z(&E Key ™MITO/F« & Modifierkey iR™IT 0/
+ [CEESNEF—DEAFEDEZIBELTVET,

F—R—RAYVE—ZZREUES(CAIBZE TIRRX DK D(C. ComponentDispatcher 275 XD
ThreadPreprocessMessage -1 /N> NMCANR M\ RSZEEFRLUTVET ., DA N\ RSATRY
MFE—DESHZEHETRL. ZHITDRY bF—DEE(RHEDRZH Z/IRDKLDICLFET,

AR N\ RSOT— RERDLDICIRDFET,

J—R 4.56 : RegisterHotKey B8#& UnregisterHotKey BA#UR E&FHFAAL

HotKeyBehavior.cs

uu b wWwN R

(o)}

10
11
12
13
14
15
16
17
18

19

/// <summary>
/// ThreadPreprocessMessage {2 N\ RS
/// </summary>
/// <param name="msg">T- > RIOXwE—=</param>
/// <param name="handled">-A > K \> RSUEZE TR YT I IIHECYIEBANT true
([CUFET . </param>
private static void ComponentDispatcher_ThreadPreprocessMessage(ref MSG msg, ref
bool handled)
{
if (msg.message == WM_HOTKEY)
{
if (msg.wParam.ToInt32() == (int)HOTKEYs.HOTKEY_IDO1)
{
if (_callback != null)
{
_callback();
handled = true;
}
}
}
}

T4 > ROAVE—H, Ry hF—PDEINEBETHDICEEZERELUTWVWET, ©TOHT. BNHE
FRUE ID ESHEEZELUZETO—ILINWOAYY RED—)LLU. BT UESUIBZEZ DIZHIC
handled % true (CLTCTWLET,

UEDODESICEREUERMIENT ETIBIZ(ERDELSICHERLET.

J—R 457 : kY bF—DB > )LICH TS ViewModel

MainViewModel.cs

OooNOoOUThS WN R

namespace Tips_HotKey.ViewModels

{

using System;

public class MainViewModel : NotificationObject
{
private string _message = "/Rv hF— Ctrl+H ZHLTZE0. ";
/// <summary>
[/ AvE—EBUSECEEEELET.
/// </summary>
public string Message
{
get { return this._message; }
set { SetProperty(ref this. message, value); }
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15 }

16

17 /// <summary>

18 /// D=L\ OZBBELET,

19 /// </summary>

20 public Action Callback

21 {

22 get { return OnHotKeyDown; }
23 }

24

25 /// <summary>

26 /// =)L\ DB ZE TIRNET,
27 /// </summary>

28 private void OnHotKeyDown()

29 {

30 this.Message = "/Rv hF—HHanzxELz. ";
31 }

32 }

3311}

J— R 4.58 : HotKeyBehavior ZHHFHAATE View

MainView.xaml

1 | <Window x:Class="Tips_HotKey.Views.MainView"

2 xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
3 xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
4 xmlns:b="clr-namespace:Tips_HotKey.Views.Behaviors"

5 b:HotKeyBehavior.ModifierKey="Control"

6 b:HotKeyBehavior.Key="H"

7 b:HotKeyBehavior.Callback="{Binding Callback}"

8 Title="MainView" Height="100" Width="300">

9 <StackPanel>
10 <TextBlock Text="{Binding Message}" />
11 </StackPanel>
12 | </Window>

' i

v bF— Ctri+H ZR LT EEW. w bFE—pEENE L.

(a) EEENER (b) /Ry hEF—Z#H U2
B 4.30 : Ry bF—H>T I DRTHER

Ctrl+H &Ry bF—&EUTIEELTWET, /RY hF—12DT. ZTOT7TVT—23>hk7057 1 TR
BRCTERY h—RFZRHEUET,
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418 )\ RILENTULRWWEISNZULIET D (Tips_UnhandledException)

BE. FISMLEZE)\> RILT BTHIC try~catch #EBXZRHWT. FHEHIS — (T IUURZH /IRNE
I, UL, COEETNTUEDED. AVY RIREDFEWVWAERIEZITUE>ZEDLTLWESS, /\>
RILENTUOVRUVMIIADRELUTUESINZDIC T T U - a3 >N sEHlNCTINTUES CERH D E
I, BE3A. HINDRETDIRIIEHD TERSRAWES., PTUT—2 3> 8T I3 EFIEULVVLIE
T9, UMU. -5 —-(CULTHNIE. FHAREOHEFREIEICL DO TSETIEEL TLWERBENINTEEL
[CIROTUESRIETENISR T TRRLWECATY, BMEORMAS DD THNIEZECETEDIAATH
WTEBRUWERBWE T, Fle. HREPOFT/I\VIEZECBNTH. /\> RILENTUORWIISNIREL TH.
RABHDIIBZ LTINS 7 TUT -2 3 > =TS EWNGEBHDET,

4.18.1 Ul AL v RICEHTDRUIBHIGDifE

WPF TI(&. Application 275X (C DispatcherUnhandledException 1/ RX> cEWDSEDNHNDET, N
FFEEZUL. J\D RILENTURVVEIRDRE LTz EE (CRITESND AR RTT, AR BEIEELUT,
FEUBHINZRE D TVDTEsH. CCTRERUBZHIRSIET, PITUT—2 3> 8T I3 Ba1ICH
EEFRFLEZD., OJZEULIEDITRENTEFET,

TROBZTILE, I\ RILENTOWBHINZRESEDIRI> &0 /\D RILENTORUWIS LS
BN ZRELUZHIZRLTVET,

d—KR 459 : fiSeRESTED IV RERELUE MainViewModel
MainViewModel.cs

1 | namespace Tips_UnhandledException.ViewModels

211

3 using System;

4 using System.Windows;

5

6 public class MainViewModel : NotificationObject

7 {

8 private DelegateCommand _handledExceptionCommand;

9 /// <summary>

10 /1] I\ RILenfzibteREcE2IV RZ2EiELET,

11 /// </summary>

12 public DelegateCommand HandledExceptionCommand

13 {

14 get

15 {

16 return this. handledExceptionCommand ?? (this._handledExceptionCommand =

new DelegateCommand(_ =>

17 {

18 try

19 {
20 throw new Exception("/\> RJLENZHIHTT ., ");
21 }
22 catch (Exception err)
23 {
24 MessageBox.Show(err.Message, "HIFMFELE", MessageBoxButton.OK,

MessageBoxImage.Error);

25 }
26 1)
27 }
28 }
29

30 private DelegateCommand _unhandledExceptionCommand;

31 /// <summary>

32 /1] I\ RILENTWRWISNVERESEDIOV RZEEULET .
33 /// </summary>
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34
35
36
37
38

39
40
41

public DelegateCommand UnhandledExceptionCommand

{
get

{

return this._unhandledExceptionCommand ?? (this._unhandledExceptionCommand
= new DelegateCommand(_ =>

{
throw new Exception("/\> RILENTWLVRWFISNTT, ");
1)

J—R 4.60: flStEFRESEIRI>ERBELE MainView

MainView.xaml

1 | <Window x:Class="Tips_UnhandledException.Views.MainView"

2 xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”

3 xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

4 Title="MainView" Height="300" Width="300"

5 WindowStartuplLocation="CenterScreen">

6 <StackPanel>

7 <Button Content="/\> KLz EFEEEHFI" Command="{Binding
HandledExceptionCommand}" />

8 <Button Content="/\> RJLENTLWVRUWVHISMZFRESEFI" Command="{Binding
UnhandledExceptionCommand}" />

9 </StackPanel>

10 | </Window>

d—KR 4.61 : RMBHIAREAND MAVY REEEHELUTHL

1 | namespace Tips_UnhandledException

211

3 using System.Windows;

4 using System.Windows.Threading;

5 using Tips_UnhandledException.ViewModels;

6 using Tips_UnhandledException.Views;

7

8 /// <summary>

9 /// App.xaml OHEBEROZ YD

10 /// </summary>

11 public partial class App : Application

12 {

13 protected override void OnStartup(StartupEventArgs e)

14 {

15 base.OnStartup(e);

16

17 this.DispatcherUnhandledException += OnDispatcherUnhandledException;

18

19 var w = new MainView();

20 var vm = new MainViewModel();

21

22 w.DataContext = vm;

23 w.Show();

24 }

25

26 private void OnDispatcherUnhandledException(object sender,

DispatcherUnhandledExceptionEventArgs e)
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27 {

28 e.Handled = true;

29 MessageBox.Show(e.Exception.Message, "RIIBHISZIIEL TWNET, ",
MessageBoxButton.0OK, MessageBoxImage.Error);

30 }

31 }

32|}

EEROU>TILTIE. FRUBHIGZZ(FEDT=XY W RT, Handled 0O/« %& true (CLUTWET,
CS5IBDTET, KRB S BN ZUIBEHE U TIRDKDICEETE, 7ITUT—2 3> 0OEsligT%
EITRCEETETET, RUIBE (TR, BIXEERDIA LTI NMCKBHNZOTZIBERETIE.
DESICHEFFE TZER LU TBLWWLWIEBUNERE A,

EITRRZ TRICRUET ., /\> RILEN TRV REE LTz & E (S, BN
onDispatcherUnhandledException() AVwW RAERITESNTLIERFHADOMNDET,

(vanvew e
JsRILEnEfa e EEET
A BLEnTLvafis et s e

(a) EEEBFIDD 1> KD

e = [ smEmsEmEL TOET. e
- —

e e
-

(0) I RILENERSHTT. B /o BLENTORNHTT.

o o

(b)y LS =B UIEBE (o FTORI>EBUIESBE
K 4.31 : kROEBHADY>T)IL
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>
o

Coo~NoOOuUuTh WN -

36

37
38
39
40

41
42

43

44
45

4182 Ul XL REAMI BT D RNIBHIFADIETE

FEEEMLIBZ S IR DBE. Ul ALY RS TUUBZE ZIRVWEITHN. TOEE(THANDREUITIEE.
BIEAM DispatcherUnhandledException A/ X2 RT(IHIETCET F AL Ul XL v RESLDOHISHE
AppDomain.CurrentDomain.UnhandledException A X> hZEFIHLET,

J—R 4.62: Ul ALY RS DOKRVEBFIAFEANS MEAVY REEFRUTHS<

p.xaml.cs
namespace Tips_UnhandledException
{

using System;

using System.Threading;

using System.Windows;

using System.Windows.Threading;

using Tips_UnhandledException.ViewModels;

using Tips_UnhandledException.Views;

/// <summary>

/// App.xaml OHEBERO YD

/// </summary>

public partial class App : Application

{
protected override void OnStartup(StartupEventArgs e)

{
base.OnStartup(e);

this._uiThreadId = Thread.CurrentThread.ManagedThreadId;

AppDomain.CurrentDomain.UnhandledException += OnUnhandledException;
this.DispatcherUnhandledException += OnDispatcherUnhandledException;

var w = new MainView();
var vm = new MainViewModel();

w.DataContext = vm;
w.Show();

}

private int _uiThreadId;
private void OnUnhandledException(object sender, UnhandledExceptionEventArgs e)

{
var caption = string.Format("[UIThread:{0},CurrentThread:{1}]",
this. uiThreadId, Thread.CurrentThread.ManagedThreadld);
MessageBox.Show((e.ExceptionObject as Exception).Message, caption,
MessageBoxButton.0K, MessageBoxImage.Error);
App.Current.Shutdown();

}

private void OnDispatcherUnhandledException(object sender,
DispatcherUnhandledExceptionEventArgs e)

{
var caption = string.Format("[UIThread:{0},CurrentThread:{1}]",
this. uiThreadId, Thread.CurrentThread.ManagedThreadld);
MessageBox.Show(e.Exception.ToString(), caption, MessageBoxButton.OK,
MessageBoxImage.Error);
e.Handled = true;

}
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46
47

d—FK 4.63: Ul ALY RUANTHANERESEZSIV> RZEMN

MainViewModel.cs

Ooo~NoOulh WN PR

namespace Tips_UnhandledException.ViewModels
{

using System;

using System.Windows;

using System.Threading.Tasks;

using System.Threading;

public class MainViewModel : NotificationObject
{
private DelegateCommand _handledExceptionCommand;
/// <summary>
/1] I\ BILenehteRESEDIVY ReEISLE T,
/// </summary>
public DelegateCommand HandledExceptionCommand
{
get
{
return this._handledExceptionCommand ?? (this._handledExceptionCommand =
new DelegateCommand(_ =>
{
try
{

}

catch (Exception err)

{

throw new Exception("/\> R)LEN=FIsTcd, ");

MessageBox.Show(err.Message, "fIFMFE4", MessageBoxButton.OK,
MessageBoxImage.Error);
}
1)

}

private DelegateCommand _unhandledExceptionCommand;
/// <summary>
/1] I\ RILENTWRWVIINNVZRESE SOV RZEELET.
/// </summary>
public DelegateCommand UnhandledExceptionCommand
{

get

{

return this._unhandledExceptionCommand ?? (this._unhandledExceptionCommand
= new DelegateCommand(_ =>

{
throw new Exception("/\> RJILENTULVRULEISLTT, ");
0);

}

private DelegateCommand _asyncUnhandledExceptionCommand;

/// <summary>

/1] BIALY BT\ RILENTWRWISNERESEDONYY RZEISLE T,
/// </summary>
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51 public DelegateCommand AsyncUnhandledExceptionCommand

52 {

53 get

54 {

55 return this._asyncUnhandledExceptionCommand ??
(this._asyncUnhandledExceptionCommand = new DelegateCommand(_ =>

56 {

57 var thread = new Thread(() =>

58 {

59 throw new Exception("BIRAL W RT/\> RILENTULVRWEINDRELEL

60 })s
61 thread.Start();

62 1)

J—R 4.64: FIRERESEDIRY > EZRELE MainView
MainView.xaml

1 | <Window x:Class="Tips_UnhandledException.Views.MainView"

2 xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”

3 xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

4 Title="MainView" Height="300" Width="300"

5 WindowStartuplLocation="CenterScreen">

6 <StackPanel>

7 <Button Content="/\> KLz EFEEEHFI" Command="{Binding
HandledExceptionCommand}" />

8 <Button Content="/\> RJLESNTULWVRUVVHISMZFRESEFI" Command="{Binding
UnhandledExceptionCommand}" />

9 <Button Content="BIRALw RT/\> RILEeN TRV ERESEET"
Command="{Binding AsyncUnhandledExceptionCommand}" />

10 </StackPanel>

11 | </Window>

BNzt ERE G ET
A BLlEnNTuWaWnERESEET

AAL-w FTEICr FILen Ty e st ot

[UIThread: 1U,CurrentThrea_ u

@ BIRL v KT/ FILEN TR IR L E L.

(@) EBRDD 1> R (b) BAILIERY > ZBUTzEE
B 4.32: Ul ALY RUSADFRNEBFINZHIRT DY T
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Ooo~NOUTh WN R

System.Threading.Thread IS5 ADA > RAI2AZEKT DI ET Ul ALy RERBIODAL W REIIT,

TR THNZRESETVET, CDEE. App IS RAICTERE UTZ OnUnhandledException() XV w R

EITENTAY -2 T7OTNRRSNTNET.

OMDPILLTBEHIC, AvE—2H4T7OTDF T3> (C Ul ALY RD ID & FISHFEEL
EALY BD ID ZFRRSEBTCVET .. EITRERNSDOMNDLDC, BMNCERDAL Y RTERITSNTL

e MR TEET,
4.18.3 Task 05 R A U\ZIEEIHRALIE (CE5 7 D ARAIBFIS DifTE

HIENT. FFEHANE (CH T DRULIBFINNZIHIE TSHE UM, System.Threading.Tasks.Task 5 X ZFL)

IZIEREMBZ B TR SHE. BIFIZHINI\S RU S TENRWNMES. Task IS XHRIRLTULERL

DFEFTIFEZDEANBATUENET,

—

—

BIGHN IR D T E(CSNRVVES (T, Task.Wait() XYW RETZ(E Task.Result O/ G+ (CTF7IEXR

FTRBCETEDHNZIRITDCENTEET,
J—R 4.65: TAP [C kD IERHANIREhDFI 4 AR

/// <summary>
/// FEEERIER (CHISM e RESEE T,
/// </summary>
public void RaiseExceptionInTAP()

{
var task = Task.Factory.StartNew(() =>
{
throw new Exception("FFEIHBUUER(CHINNFRELTLUEVELURZ. ");
})s
try
{
task.Wait();
}
catch (Exception ex)
{
Console.WriteLine(ex);
}
}

OooNOoOuUTh WN R

10
11
12
13

UM U, TaskWait() XYV REFEEIATE ZIMONTVNDIURNHR T I DF THRHIRREE 12D Tz, Ul T
U—XEEzBENE U THFRIEZFIA Y I5S(CHMEXFRA. COBE. MEIXO0ZFBLTAN

> haEFEESEDICETHHEEZBINLETT .
d— K 4.66 : IFERNERDFINFEEEZA N> NEHIT D

/// <summary>
/// FEEHRIER (CHISN e FRESEEFT,
/// </summary>
public void RaiseExceptionInTAP()

{
Task.Factory.StartNew(() =>
{
throw new Exception("FEEEBUUER(CHNMDIRELTLERVNELRZ. ");
)
.ContinueWith(task =>
{

if (task.Exception != null)
{
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14 RaiseExceptionOccurred();

15 }

16 }, TaskScheduler.FromCurrentSynchronizationContext());
17 | }

18

19| /// <summary>

20| /// BIIAREUTZESICREUET,

21| /// </summary>

22 | public event EventHandler<EventArgs> ExceptionOccurred;
23

24 | /// <summary>

25| /// ExceptionOccurred A2 hZFITUET,

26 | /// </summary>

27 | private void RaiseExceptionOccurred()

28 | {

29 var h = this.ExceptionOccurred;

30 if (h != null) h(this, EventArgs.Empty);

31|}

BAODHT)\> RUZ TSRS RE UTTHE. X ITNZDHIIM 2iite LET . Task Exception
TG4 null BESHT/\> RUZS TSRS REE U EShEHIBITE Dz TDHEZ
LTHS 14 ITETHSDRELUZC E BT DEHDANRY MEFEITLUTWET,. ZIEL. MY RT
(F EBELRWVWRD ALY RT—)LZ2FAUSIEREIR SR> TUERDDT, Ul ALy RTUEBEND K

S(C TaskScheduler S5 X ZRHWTIBET DNENHDET,
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419 MMBON—U7 v THisRZEVERKR T DI(C(E (Tips_MarkupExtension)

(e}
c

Ooo~NoOOuUTDh WN R

21
22
23
24
25
26

4.19.1 BEARBIMENT

T—HINA>FT 4 2O TERAIZIN—T7 YV IEE. XAML £T {Binding Path} DK (CEIMULET
E(FZON—0T7 Y TIREREMB (CIER T D ENTEET,

=07 IEEVER T B & =(d. MarkupExtension 75 X &AL ISIRET S AR LET. HlX
[FRDEK D7 CustomBindingExtension TSR EENDF T, I35 X% [ ~Extension] EWVDKDCULFET,
=207 v THIRDHEFIE ProvideValue() XYY RORDEERDET,

J—R 4.67 : MBADI—IF7 v Tk
tomBindingExtension.cs
namespace Tips_MarkupExtension.Views

{

using System.Windows.Markup;

/// <summary>
/] IRBDOIY =07 THskERUET,
/// </summary>
public class CustomBindingExtension : MarkupExtension
{
/// <summary>
//] XAML LETBIBIRUTA >R AZERTDIEHDIACA NS IHITT,
/// </summary>
public CustomBindingExtension()

{
}

/// <summary>

//] SDOI—=0T v THEWETHERT Y- v b~ TJON\FrDELEUTRE SN AT T
I heiRUET .

/// </summary>

/// <param name="serviceProvider">~Y—277v JILEHEED Y —EXERRBETE I —-EX
JO)\A5 — ~NLIN—. </param>

/// <returns>IEERMEEENBRSNIZTO/\G « (CREIS D AT TU MDfE. </returns>

public override object ProvideValue(System.IServiceProvider serviceProvider)

{
}

return "Hello world.";

FROELSCERELLEIS (G XAML E(CTY =07 Y THRE LU TRIRTE DL SITRDET,

J—KR 4.68 : MEDY—0 7Y THLRERS

MainView.xaml

Ooo~NOYUTDS WN R

<Window x:Class="Tips_MarkupExtension.Views.MainView"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:local="clr-namespace:Tips_MarkupExtension.Views"
Title="MainView" Height="300" Width="300">
<StackPanel>
<TextBlock Text="{local:CustomBinding}" />
</StackPanel>
</Window>

15
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0
(=

Ooo~NOoOuUTh WN R

35
36
37
38
39
40
41

)
B MainView (smlpEh] e
F .

Hello world.

B 4.33 : ProvideValue() AV Y RORDENRTRRESNTUD

COFRFTRHEEBBUNKRRCTEEFLADT, PLI7L U THEFEL &L D. CustomBindingExtension &
ST Text TON\F 1 &BMUET .

J—R 4.69 : MBDY—O 7Y ITHRICTO/INT 1 ZENT D
tomBindingExtension.cx
namespace Tips_MarkupExtension.Views

{

using System.Windows.Markup;

/// <summary>

//] BBDY—07 v THhiREHRUET,

/// </summary>

public class CustomBindingExtension : MarkupExtension

{

/// <summary>

//] XAML ETBIBIEUTA 2RIV RAZEMRT DICHDIAANSTITY,
/// </summary>

public CustomBindingExtension()

{

}

/// <summary>
/1] FUWAZ AT REERMUET

/// </summary>
/// <param name="text">TFRABNZIBELET . </param>
public CustomBindingExtension(string text)

{
}

this.Text = text;

/// <summary>
/] THFEANZEEHEL(EIERELE T,
/// </summary>
public string Text { get; set; }

/// <summary>

/] STDI—=0T7 Y TIEMETERIT YTy b TJON\FrDEE U TREESNZIAT> T
I hEBRUET,

/// </summary>

/// <param name="serviceProvider">~N—27 v JILEHEEOD —EXERHETE I —-EX
JO)\A5 — ~NLIN—. </param>

/// <returns>HEERMEEENERA SNIZT O/« (CRETDATZ T U hDfE. </returns>

public override object ProvideValue(System.IServiceProvider serviceProvider)
{

return this.Text;
}
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HEBNS 7 O XBIRER Y F—ZRFD Text O/ MBIMENZzd. XAML ([FRDKXS(CFEBT
ETBDRDCREDET,

J—R 4.70 : SRBDI—I 7 v I HisRERH)

MainView.xaml

Ooo~NoOulh WN R

<Window x:Class="Tips_MarkupExtension.Views.MainView"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:local="clr-namespace:Tips_MarkupExtension.Views"
Title="MainView" Height="100" Width="200">
<StackPanel>
<TextBlock Text="{local:CustomBinding Text='Hello world!'}" />
</StackPanel>
</Window>

u

)
R e

Hello world!

e —————————
B 4.34: Text ’'O)\7 DELKEY hEhTWS

—MECT—INA T4 2 DEETIRD EE. ¥X—D7 Y THEERT {Binding hoge} DK D ICEL EFLN
FIM. IhlE {Binding Path=hoge} ZHEEUILESZTH ERDFET, LEOMBDY—U7 v TILEKRTEH.
FIAIBDTOINFT A BEIBELUTHET, BARUEESTANTEILDICRDET,

ROD—RTIE Text TONF 12T TAILBELTVDZH. XAML L THUEBRUIZES AN TED
KDLEIRDFET ., BlIBDOHDIIARANSIIZERIDET. ABRUICESAMNTEDILDCRADFT,
E5(C SO ECDVWTHATDIZHDREMEE LT ConstructorArgumentAttribute 323D T. CNEH
RFICRELTHEFLL D,

d—R 4.71: MBONY—2 7Y IHRICO O)\T« ZEBIMT S

oYU, WN R

tomBindingExtension.cs
namespace Tips_MarkupExtension.Views

{

using System.Windows.Markup;

/// <summary>
//] BBDY—07 v THhiREFRUET,
/// </summary>
public class CustomBindingExtension : MarkupExtension
{
/// <summary>
/// XAML ETHIEIRUTA > RIDRAZERTDEHDIACA NS IFITY,
/// </summary>
public CustomBindingExtension()

{
}

/// <summary>

//] FUWA DRI RZEMUET

/// </summary>

/// <param name="text">TFRAXABNZIBEELET ., </param>
public CustomBindingExtension(string text)

{
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23 this.Text = text;

24 }

25

26 /// <summary>

27 /] THFEANZHUSEZ(IERELE T,

28 /// </summary>

29 [ConstructorArgument ("Text")]

30 public string Text { get; set; }

31

32 /// <summary>

33 /1] SDI—=07 THERWETERT YTy b TONSFADEEUTRHFEENSI AT T
I haRUEXY,

34 /// </summary>

35 /// <param name="serviceProvider">~N—27 v JisRiEED Y — EXRRHFTEBZI U —EX
JO)\A S — ~NJLIN—, </param>

36 /// <returns>IREMEENERINZTONFT 1 (REITDATZTU RDIE. </returns>

37 public override object ProvideValue(System.IServiceProvider serviceProvider)

38 {

39 return this.Text;

40 }

41 }

42 |}

CDEDRBOSRAZEREITDZET. RDKXS(CTONGT A BZEB LI —077 Y TR GEBRTESD
KICIEDFET,

J—R 4.72 : MBOY—O7YTHEETOONT« 2B TEDS
MainView.xaml

1| <Window x:Class="Tips_MarkupExtension.Views.MainView"

2 xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
3 xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

4 xmlns:local="clr-namespace:Tips_MarkupExtension.Views"

5 Title="MainView" Height="100" Width="200">

6 <StackPanel>

7 <TextBlock Text="{local:CustomBinding Hello world!}" />

8 </StackPanel>

9 | </Window>

)
& MainView (Bl Eh[ee
o

Hello world!

B 4.35: Text 2’'0/)\Fr DiEHEY hEhTWS

4.19.2 Binding X—2 7w JHiskZBEL THELD

TNTE B/INROI— RTERED Binding X—I7 v THRBRER UL SMEEEZFH DMBEDOY—T7 Y
THRSRZFRR L THEL & D,

J—R 4.73 : MEBOY—O 7Y IHRICO ONT« ZEBNT S

tomBindingExtension.cs
1 | namespace Tips_MarkupExtension.Views

2| {
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39
40
41
42

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

using System;

using System.Windows;

using System.Windows.Data;
using System.Windows.Markup;

/// <summary>

//] MBEDOY—07 vy THRERUET,

/// </summary>

public class CustomBindingExtension : MarkupExtension

{

/// <summary>

/// XAML ETBIEBURULTA A RAZEM T DICHDIAA NS DIITY,
/// </summary>

public CustomBindingExtension()

{

}

/// <summary>
/1] FUWA DRI R2ERMUET

/// </summary>
/// <param name="text">JTO)\F+ )\XZIEELEI. </param>
public CustomBindingExtension(string path)

{
}

this.Path = path;

/// <summary>

/// TOINGF« )\ AZBSEFHELE T,
/// </summary>

[ConstructorArgument ("Path")]

public string Path { get; set; }

/// <summary>
/]] SDI—=07 Y TERERETERT Y5y b TJO/NSADiEE U TRFSNZAT ST
I haRUEXT,
/// </summary>
/// <param name="serviceProvider">~N—277wv JIsRiEEED Y —EXRIBETET I H—EX
JO)X\A S — ~NJLIN—, </param>
/// <returns>IREMEENBREINZTONFT (REITDATZTU MDIE. </returns>
public override object ProvideValue(IServiceProvider serviceProvider)
{
var service = serviceProvider.GetService(typeof(IProvideValueTarget)) as
IProvideValueTarget;
if (service == null)
throw new InvalidOperationException();

var target = service.TargetObject as DependencyObject;
var property = service.TargetProperty as DependencyProperty;
if ((target == null) || (property == null))

throw new InvalidOperationException();

var binding = new Binding(this.Path);
binding.NotifyOnSourceUpdated = true;

binding.Mode = BindingMode.TwoWay;
BindingOperations.SetBinding(target, property, binding);

return target.GetValue(property);
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58
59

Path TO/\F 1 (CI\A > RED/ RZIBESEBKLDICUT. XAML ETRETONFA 2=EETEDL
SICEIBGEDIR NS UIZERLTHEET,

ProvideValue() XVw RT(F. IEE=NZTIO/NF 1/ RZFEALT. O—RETNNA2F 1 2T DFEE
BHIIRNET, T, 52 TET NotifyOnSourceUpdated /7« %& true (CLUTWLWEIMN, Nl
INA > REDT—INEEEINZEE(C. CDONY—I7 Y IERDENEEETDINEDIHEEEITDED
TIDT. 7 true ICLUTHETELL D, 53 TET/\A>FT 1 >JE—R%Z TwoWay ([CUTWETAH
INE XAML ETEETERLS(CTO/NSa LULTHEHDOLSCLTELWWIEULNEFEA. 54 1TET.
L EDEEZES /x> Binding IS5 X %Z5%H9 D DependencyProperty (CEIDHTTWET, REICT
DAVY RPREAIMEERINEVND & T—HFNA T4 20 BELIETO/NT o DEZIRT LS(CUL
I

YER UTe — 077w THLSROEMEHERZ 3 728 (C. FF MainViewModel (CEHRTO/\F 1 ZEERL
I

Od—FR 4.74 : EMERERDIEHICEYRD ONTs ZEEULTHL

MainViewModel.cs

1 | namespace Tips_MarkupExtension.ViewModels

2| {

3 public class MainViewModel : NotificationObject
4 {

5 private string _text;

6 public string Text

7 {

8 get { return this._text; }

9 set { SetProperty(ref this._text, value); }
10 }

11 }

12 | }

FEEUE Text TO/\F o &1RE - RRI D Ul ZBRDKIDICEEITDE. TextBox DX FHEZET D
E. BNUTEBR T DLDIT TextBlock DXFIINZELTBLDICRDET,

OJ—R 4.75 : TextBlock > hO—JLTRRI D

MainViewModel.cs

woo~NOoOOuUTh WN KR

=

<Window x:Class="Tips_MarkupExtension.Views.MainView"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:local="clr-namespace:Tips_MarkupExtension.Views"
Title="MainView" Height="100" Width="200">
<StackPanel>
<TextBlock Text="{local:CustomBinding Text}" />
<TextBox Text="{Binding Text, UpdateSourceTrigger=PropertyChanged}" />
</StackPanel>
</Window>

' N
B MainView (el e

abcd123
abcd123

R ————————

B 4.36 : Text TO/\FT 1 BELT D EREDNEHEIND
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5 7 >FING—>

AKETEH.C#* O—FT+>0L0TOROTEIWIRWNI—REBNAULET ., "2 TEWFRL EWDDI(E.
[ZDD—RTAHRHEHICIEUSEMHELTWE TN ? ] EEDNTUED LSRRI —-—RDZET, TOOI—RTE
DTULBAHMEUNEEAL. FHESIFEELTLWINEUINERA. HOADRKEOEDHEEEE. 5
SRERFBEIBIRVNKDICTBIEHIC. BENSHERI—REEITBILSICULELLD,

51 "o TENFRLY O— RERET 30— ROWEEEES S

Visual Studio (C(3EFM0— ROFEWVWDHEEEN S DE T, CNiE. EJILRIIE(CHEZIREL CTEEEZR R
UTLKNDHEET, TR TR7ZIOVSZ2 IR L TLVDIHDLD ICHiERIERZ L T<NET.

d— RPHEFERITIEHICE. TO>TU MOEREXZEEITINENDDET, 510 LS. TEWL
RICHITBDO— ROFOEME] FTVv IRV IR CFIVIZANDZET, EILREICO— RO9HFES S
RS LSICRDET,

J—RRFDIL—ILE U TERARBREDHARSNTNDDT, MEIDT7TVI—2 3> OBAREICKD
TREWDITDZENTEFT,

ConsoleApplication ® X

T —za
! =7 BR(C): | FH7T 7 (Debug) v TSwhIa—LM): |FOFTF (Any CPU)
ELE
S AR L RIEH T 50— RAHOEML(E)
F/tws
7 ERENED— FHBEREERLAL (TR—T0H)(S)
UY—X
H—EA =l Zw b
. oAty MEERR):
s Microsoft 7— SHEZHRA -| [ m<o
£5 ZHAR: il
P CNEOEAIR. TEIUFA Kol PTUES—232 55
Y1, EOMOEBRBETS—HFHAY T5—RE, 3
T — RESENFECEERMECEIZSOTT. JOTIO
[THAS LDy MNERRT 3861, AT COEREY
' FEDBLENHOET.

TR
C:¥Program Files¥Microsoft Visual Studio 12.0%Team Tools

B 51:70>x0 MEETI— RDIFEEMETS

J—RBHZERITIDE. "POTEFWWIRN O—RCHUTESZRRLTINDLICRDET, ES
IROTERALUTCTERIES DFERA. LKL, BEELWSDE /WIHNELNRV EWDSEIKRT. RAREN
TRLELTE, BHBRETROMDANSREDEBS L JWUINELNRLY EBOTLEVWET. N
SOESICEBEALEMLT D L2 0HNTT, BICHEBLRI— RONEIIDLIICRBIEHICHE. O— RO
BEZ B [CEDTVWEHR L& Do
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52 SQL I UMX% string.Format THER L TELF2LY (CA2100)

Ooo~NOUTS WN PR

"SELECT * FROM" iXEZREKET S SQL VITUBXZFEHRIT B ET, C#F BT —IR—IXEZSRBLIED
BIELIEDTBRCENTEZXFT . BEXRT & C#F BT —IR—AEWEITDICENTETRENDTETT,
BIZERDEDREO— RTT—IR—AEEBFHFLUEELET,

J—R 5.1: string.Format() AYVY RICKD SQL 1EBXDIER

namespace Tips_CA2100
{
using System;
using MySql.Data.MySqlClient;
class Program
{
static void Main(string[] args)
{
var connectionString = "hoge";
var connection = new MySglConnection(connectionString);
connection.Open();
var user = new UserInfo() { Name = "hoge" };
using (var command = new MySqlCommand())
{
command.Connection = connection;
command.CommandText = string.Format("UPDATE "Settings™ SET {@} WHERE
“Name ="{1}';", user.Value, user.Name);
command. ExecuteNonQuery();
}
connection.Close();
}
}
class UserInfo
{
public string Name { get; set; }
public int Value { get; set; }
}
}

FEROO-—REAFEDI—T-RAICEIT BT —IEFTHIBHDI—-RTIN., COI—REI—RDHF
IBE. CA2100 DEENKRRESNEI . CA2100 (FEF1UT o (CEAIIEEST., [JITUBXHLIERULR
WEDICEZFBZI SNBEEEERNSDEFIT L] EVWSEKKTY,

EDNDSTEMNEVND E, LERDIUTUBXDERICIE userName O/ 7+ D ToString() AV w RMNEE
BACHEHINTUVET, BAIX(E user.Name TO/\F o DIEN "Suzuki" THNNUL, "Suzuki" EWLVDSEZ=
Name (C#D Settings =—J)LODfEZ userValue TO/\F+ DMEICEH I D EICRDET,

—BESENSTEDRNIT—RTIN. userName TO/\F 1 DIECIZEDKIDIRMENABDDHNEE X =
ZEEFBBITULELEDM, HIR(E "Suzuki” DKDIC, RECTEZIOCHNADTVDE, EEROTI—-RTEFY
TUBXDERCEZOOCAADCECRDIESD. BXIS—ERD, =TI 2B TERRDET,
CNEITRSZNZFEMEICIFEDFE A, TIE "Suzuki'; DELETE FROM ‘Settings' WHERE ‘Name'='Suzuki" T
(FEDRDTUL DM, "Suzuki" I—HF—DEZEFH U, DELETE BX(C K> TT—TIL7—FH kRS
ncuEunEd, I——ZEFNWR. RICBHIRESNTULRWNES., COEDICHOITVUBIHRES=N. T
— T =521 —([CBEESNTUERSBRENMEELTURVET, £, CDLSIRTZITUT—>3
SHVEE LUV SQL JTUBX ZEITSIEIWRESEZ SQL 1> 023> EMUET,

15
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Co~NoouTh wWwN -

SQL A>T 023> DFER>NK DS DEITH, HTE CA2100 (& ToString() AVY ROA—/\—5
A RIEXDITIXFIHEDBREZEELTNET . LMD T ROKXSP/INSGA—FFHEDIT R
XFHNEERIT D ETIDESZEB TEET,

J—R 5.2: )\SA—HFHEII> RXFIICLD CA2100 DEIE

namespace Tips_CA2100
{
using System;
using MySqgl.Data.MySqlClient;
class Program
{
static void Main(string[] args)
{
var connectionString = "hoge";
var connection = new MySglConnection(connectionString);
connection.Open();
var user = new UserInfo() { Name = "hoge" };
using (var command = new MySqlCommand())
{
command.Connection = connection;
command.CommandText = "UPDATE "Settings™ SET @value WHERE ~Name =@name";
command.Parameters.Add("@value", MySqlDbType.Int32).Value = user.Value;
command.Parameters.Add("@name", MySqlDbType.String).Value = user.Name;
command. ExecuteNonQuery();
}
connection.Close();
}
}
class UserInfo
{
public string Name { get; set; }
public int Value { get; set; }
}
}

SQL I UBXDH(C "@" TEEID/\SGA—HFZFERHULET. CD/IN\SA—F(C(IENSEARNRER
BEUET, \SA-—HFDEZIBETDICIE. 21 7B 22 THDKLSIC. Parameters T/ T (/NS K
—A%ZEBINUL. D Value O\ (CEAKNMEZIEELET.

CDXRDICEEFT B ET. userVaule F/NF X2 userName /G D ToString() AV w RZ&EFED
I(C SQL VT UBX EIBIETEZD Iz, CA2100 OEBEH BB TEET .

LU COEEFERZITTIE EGIRUIELIDR SQL A>T 033> R(CERIT B EFITEEREA.
FERDOO— RAITWZIZE. user.Name TO/\F 1 OXFH(CLZOORBREDFHRIENFIELRLDEDH
ZREUED, SQL JITUBXICA MNP RO —v 2 FERULIEND TR EERTITINENGDET,
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5.3  StreamReader/Writer 75X% using CANFICUTIEWLWI7RLY (CA2202)

O—RPFTE [CA2202 AT U MEEHEIEELRV] EWSBEENRRSND/(F->2TT, £5
WSZEMN ROBZTIILI-RTHEULKRTVWEFLL D,

J—R 5.3 : using BANFCRDEI—R

1 | namespace Tips_CA2202

21

3 using System.IO;

4

5 class Program

6 {

7 static void Main(string[] args)

8 {

9 using (var stream = new FileStream("file.txt", FileMode.Open))
10 using (var writer = new StreamWriter(stream))
11 {

12 writer.Write("hoge");
13 }

14 }

15 }

16 | }

CCTCHIREIRDIE. using MANFICIRD TVBDZETIFRLS T, 2 DEHD using ZB#H StreamWriter 27
S A THDZETT,StreamWriter 275 X (CDUNVT. Microsoft DARNR—ZTIHIRDKSIRERBANGDET,

Unless you set the leaveOpen parameter to true, the StreamWriter object calls Dispose() on the

provided Stream object when StreamWriter.Dispose is called.

StreamWriter 1> X RS54 (C(&. leaveOpen &LVD bool BEDAASIENHD. TN%E true (CIBEL
IRVBRD . Dispose() AV REMFUHT EE, 8 1 51#UTET Stream AT T hdD Dispose() AVw R
EEFCERELDSTY,

COZEMNS, ERRDB>TF)ILO—RTIE. using &iRIFTD EE. StreamWriter 275220 Dispose() XYW
RT stream.Dispose() XAV RERRFICIFEENDCECIRDFET ., LT, TD#E Stream TS5 AD using &
RITDEZ(CEHE stream.Dispose() XYW RDIFEND KD (CIRDTUVWDesh, O— ROFT CA2202 D
EBENRRSINDZEICRDET,

CDEEDMANEE LT, leaveOpen J507% true [CIETDLDIC StreamWriter IS5 ADIVRA RS
DIEZELTHEVWDTIN, COFERITTEI—RDAT CA2202 ZEETE/RVK D TI . Microsoft
DRAR—ZICEHDLDC. CDFBE( try/finally ZfELY, stream ZE(C null ZHRATDELDICLELL
Do

J—R 5.4 : Dispose() AVY RHBMEHEIIEINBRNELSIC stream ZEIZ null ZHRATS

1 | namespace Tips_CA2202

211

3 using System.IO;

4

5 class Program

6 {

7 static void Main(string[] args)
8 {

9 Stream stream = null;
10 try

11 {
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
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stream = new FileStream("file.txt", FileMode.Open);
using (var writer = new StreamWriter(stream))
{
stream = null;
writer.Write("hoge");
// using DBEZTRLE CA2202 MEREEND
//stream = null;
}
}
finally
{
if (stream != null)
stream.Dispose();
}
}
}
}

CCT. O—ROOAZ MMIBEHBDELDIC. StreamWriter 75D using DIBEE(C FileStream 275 ADA
A RESBIBUTUDS stream BT null BLEY RITBTENRA RERDZET,

FIJ'. 12 TET FileStream OS5 ADA VAT A ZEMUTVET, CORRTHNNRE UIZHES.
finally MACADZET, Stream TSADA A > A MABER SN TULVRUZ8D, Dispose() XYW REME
ENDZERKETUET,

RIC. 13 1TET StreamWriter 5 ADA AT A ZERMUTWET, I THNDRELES.
StreamWriter 75 XD > A 2 AFEMESNTULVRWESD. ZESD Dispose() AV RIFFEENEE A,
ZUT finally @F(CAD T, FileStream IS5ADA > RI2 RSB UTUND stream BN null (C72>T
LVRLDT. ZE5D Dispose() XVw RAY 1 BZFFEENTERTULET,

SE(F. 16 TETHNNDNREUZBEEEZZXE T, using ZIRITDDT StreamWriter 275X Dispose()
AV RNIFEINET, CDESE. StreamWriter 75 XS FileStream 275 XM Dispose() AYVw RMNIE(S
NFEI. €UT finally DFICABDDTI M, FileStream TSADA 2RI AESBUTUVE stream &%
(CIZBE(C null MY hENTUWBTZH. T T Dispose() AV RREEND CEEHDFERA. FEREL
T. FileStream 75 X®M Dispose() XV R(& 1 BIUMEENRWS EICRDET,

NI UT, ERDOY>TILO—RD 15 TBEIA RO RL. KD0D(IC 18 TEZ7>IA MU
e ZEERET. CDEE. 16 TEHTHHNDREUZIBS. using ZiRITDDT StreamWriter 75 XD
Dispose() XYW R¢& FileStream 275X Dispose() AVwW RMIF(ENFET, €L T finally DHICAD, F
7Z null AMZY RENTULVRLY stream ZEUNVS FileStream 275D Dispose() AV REFUHUTUE
WEKT, CDEKDIC. StreamWriter TS ADA 2R 2 A%ZERK UTZBERIC stream ZEUC null ZZw MU
IRUV\BRD . CA2202 (DEESED (FileStream 275 AM Dispose() AV w ROEEEIFE(ENDRIEEEN S DE T,

A3E IDisposable 1 >5—JIT—AZERUILISAE using ZEDINRETTIN, Y2 TF)ILI— RTERL
TUL\B StreamWriter 7S5 ADEDIC. EEINIE Stream AT 1 RD Dispose() XV RZRRF(CHFUH
FTELORUSAZMBATDIHEEE. using ZANFICET . EKEBED try/finally TR URITNEEZERT—
RICTERVWCEITEFRIDIBENHDET,

StreamWriter 275 X MDAh(C. StreamReader. BinaryReader. BinaryWriter 75 X712 ENREICARRD K S72D
TEENRETY,

WERTI M. Dispose() XV RAIELUSERESNTULWNUZE. Dispose() AVw REMEIFUH U TEREE
HDFEEFAN. BHEDRIEETEEHAL. £z, Dispose() XAV ROMAREEN GO IEIHZEIC. RIZUTED
ZE(CMABINEDIHEZZIRTINERSRVNERD E. H5MUS try/finally T Dispose() AV w RhHME
EIEFUVHENBNLSICUTBVWEEINEZRTHDIZECEDDESDER A,
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54 O>ARSOIRNTA—IN—S+ REJEERAYV W RZMEUE U TIEWLFRLY (CA2214)

O— RBHATE [CA2214 DRSO —DA—)\—S54 RAJRERIEAVY RZFUHUFRAL EWDE
ENRRSND/(F—>2TTF., £ESNDTEM FUKRTWEFL LD,

BTN EVTRDEDIBERISRAEREDSAZEERE LY IV TV -2 3= > TRFEL
(; 50

J—RK 5.5: AARSTIATA—/\—51 RAGERXAYV Y REFUHUTWSIREI SR

1 | namespace Tips_CA2214
21
3 using System;
4
5 class Program
6 {
7 static void Main(string[] args)
8 {
9 var derivedClass = new DerivedClass();
10 Console.ReadLine();
11 }
12 }
13
14 public class DerivedClass : BaseClass
15 {
16 public DerivedClass()
17 {
18 Console.WriteLine("#f&AJFTDIA RS TH");
19 this._initialized = "Yes";
20 }
21
22 private string _initialized = "No";
23
24 protected override void Initialize()
25 {
26 Console.WriteLine("#JEA{E=MNELZM ? \r\n - {0}", _initialized);
27 }
28 }
29
30 public class BaseClass
31 {
32 public BaseClass()
33 {
34 Console.WriteLine("EARTISADIAA NS TH");
35 Initialize();
36 }
37
38 protected virtual void Initialize()
39 {
40 Console.WriteLine("A—/\—54 RENBDDTIESDIIB(EEITENEE AL ");
41 }
42 }
43 | }

BARKISXTHD BaseClass S5 AN ARSI T, Initialize() AV REFERHESNTULET,
Initialize() AV W RIFREAV WY RERDTWVWDBZSH., IRETSANSA—/I\—SA RIBZENTEET,
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IRED S A T3HD DerivedClass IS ADIA ARSI TIE. private T+ —)L ROFEAEZ S 72> TLY
F9., F/o. Initialize() IREAVY RZA—/I=F4 RU. #HELUIE/INSA—FZRRIDKIDICLTVE
3_0

COESIPIRR T, IREDTSATHD DerivedClass TS ADA AT AZERTDE ROEDSIFERE
RDETY,

-

i file:///D:/VisualStudioProjects/temp/Cons

5.2 : Initialize() XYY RM DerivedClass 7S5 ADIA>VA RSO RTENBAICUEBETNTNDS

BEROS DA A RS OFBMIEIN. Initialize) AV Y REFENTVWEIN, K<BB3EERISIATE
#LUTUL\D Initialize() XV RAFEENTWEEA. NI, FIEBELIZET D private T+ —)L REHHEA{L
SNTULWRWESICRZRET, LK KLKEXTHDEHLEDFIORRTIN, IBE(CEHBLET,

9 IRETISADA A RAZEMRTDE BRISADIA A NS IINERITENET ., ULIEHh> T,

[(BAROSADIAA NS OS] EWSKRRIFEAICEHENTLET,

RIS, ZOOARA RS IHFAT Initialize() IREEXY W ROEENTULDZ8. Initialize() AV W RAUIEE
NE9I. UNhU. COXAVY RIIREDTSRICEKDTAHA—IN\—F1A RENTLD . TOUEBRE(F
DerivedClass 75X TEZR L TCUL\D Initialize() AV ROUIBEIRDET ., Ko T, [FIE{EENE LN ? ]
EVWDERRMIANE T, CDEE. DerivedClass 75 AMD private 7 —)LRT3HSD _initialized ZE(E—E
BUIBENTULRWES., BEERFICHIEHMEESNIZIE "No" DFEFERD>TUVET,

Initialize() XVw ROUUEHNRNDD & BERAISADIA A S OFRNDUIBEENDTz8. K51 fkESE
DAV A NS OIDUIBNIEEDE T,

COFRTIEFFEERN QD EBEDROT, CNFINTELLWDTY, LML, ORAKSO5ELT
DHEEE L TRIEESE. COBEFRIZUTELLDTULEL DM,

ZTHEEHE. AT O EF BDUOSADA A ANERSNIZEE(CEESZIHE T B0
BEC 9. TOYHEAIBDR(C, A—/\—=F 1 RAEJGEIMRIEXA VY RZFERAL TV EVWDS ZEFE. BEXTS
A5 (FHIFH USRWRE DT S XIC KD TEDURIBRABTHBRE SN TUEDSBREZSATND, WD E
(LD ET, LEEDY>TILTI(Z. baselnitialize() ZHX THEUH L TULVRWES, BRI S XD Initialize() X
Vv RO SN TUOVRVMER ER>TLWEITH, XNz LT EELTE. ZDIERF(EIEL
W BIUKRDRMUEZ —E(CHITRD> TRV REFEURITNENTRVWRIEDRRSIREZEDSTY,

ZOUREANS, COLSRO—REI-RIMCEIODTESLULTRRSNET, TENEIRKS
DIANTIHREAV Y REFUHSIRWKDRFEHTIRETUL L D,
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6 C/C++ (CKDIMNA DLL NN

ZZTld C/C++ (CKBINA DLL BB AEE. ZD DLL & C# WS I AERECDVWTERLET,

C# (& .NET Framework ECTEMEST D7V —> 3> %R T BIcHDEL\ERNEMT(TEETHD. BE
RO FT UL — MR EDBNDREEBZEN D DD, 7TUT—S a3 HARBINLE~TRECESOTE
FERICHEMRNSEEBTHDEVNZET,

UM U, C# ZIBSHETD NET WIEEETEILRESNZ 7T US—> 3> (d NET RIEETS O EEREIR
TEB IL NI VBEEMENDIHEEEICO/\AMILENTUVET, TUT, BTIBEEEERD CPU H'E
BRIRTEBITIUE, DEDRAT4TOA—RICZOEEID>)\AJLFT D Just-In-Time ARDI> /1)L,
BN IT OIS EITSINDB S ECRDET., UMD T. EITEREERATA I I—RICKDT7TUS
—2 3> KDEMHARNTESREDET., BEOUWIBTHNIIFICRICRASRVEEEZETH. StEaRmA—4
—(CRD2TEFTNARNLRYD(CIRD, PTULS—2 3> OBRABERBBRKRDIT—IEHDET,

TCT. ;TEEEOEVMUER C/C++ ([CKDRAT T I— RTEITSEIEHIC. ¢/C++ TER U
DLL & C# D'BBBIIRITENTEET,C/C++ ([CEKDT DLL IbENEED (ERAT T I— RTH B,
T IV EREBEE TR ERLK ARKD CPU DVIBEENZDFEEICHEEZR RO ENTEILSIC
IRDZET,

6.1 C/C++ ([CKDFAHA DLL BB O> 0 MERMFIE

Visual Studio D/\—=3 > (CKDTEFZLDEWNEHDEIN, IR TBRBNIBLSRAETCTOST
DO RZEKTDET C/C++ ([CKDFA DLL ZERTEDLDICRDET,

Z£ 9. Visual Studio TFHRrLWTOZ U bEEKR L. ©TDFT>TL—hEULT [Visual C++] — [Win32
Oz bk &&ERUET,

b BEEALET 7 AL NET Framework 4.6 | IbEAEE: BE -] # AN EH FoTL— OR3P~

e ﬁ Win32 a>V—iL PFUsS—23y Visual C++ HA T Visual C++
b Visual C# = Win32 PFUE—2 3%, 22Y-L T
Documentation éﬁj MFC 7T =222 Visual C++ TS5, DL ERFASTA Y
4 finEE o Z Eg; SUZRFRTBROOIOST
b Visual Basic InEEZEEE = :
4 Visual C++ Sf]' = FOETA S
ATL
LR B xtozrtu ook Visual G+
S
MFC
FA
Win32
SQL Server
b Visual F#
b JavaScript
PowerShell
Python

I TypeScript
v TOMOTOST S MoRE

b AT
AYSAYTCF T L~ MEERTBIC, ZTRIUyILET.
AEi(N): Tips_Win32DLL
B/FA(L): Z:¥YKWpfIntroduction. Tips -

B e61:LWIOSII NI L—bEBIRTZSF1700

ZoO>T 0 MEEMNT BB, Win32 7TUS— 3> 005 — RONABENIICHSE. 0> ho#IEE
MENPTRIINET, COTH—RET, PTUST—2 3> 0% [DLL] (C. BilloAT> 3> % [
o7O>T UK LU, ZOMOFTYVIORYOREZIRTHLTTOS T MEERLET,
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PIVr = DFE
EEEj

HE T - DiEER HiBrowd— Frq LEIEND:
e B () Windows PR =37 000 ATLAY
Rl O T P =2340) MEGM)

® DLLD)

O 25F19h 3G

IENDMA 3,
ELIOVIIME
LRI T A = R
I VT A iF B vl (B
O g?&\lmty Development Lifecycle (SDL) F1v

I

B 6.2:Win32 7o’U4—>3 >4 H— ROREHI

O 10 MNBIBE&EY - T7AILAYS T7 A )V EDEs, BHRERIDY - T7AILE LV
NS IT7AILOMEZEEIMUEYS., T TlE [SampleDILh] . [SampleDll.cppl ZBIULTWET,

T30, DLL EU TS BB EER I DEDICESI—ILEE T 7MILEEBINULES., CDIT7IL
FYU1—-23>THoRTO-5T [V=-RI7AIL] 2#2E0UvoUT [BM] - [FHULWEE] XZ1—
NS FRULWEBDEN] F+4770O00%8E. [VisualC++] = [O—R] = [EZa1—J)LEE (def)] Zi&IR
IBRZETEBINTEEY, CZTlE SampleDll.def] ZBIMUL TLET,

4 [%] Tips_Win32DLL
A4 V22 I7AI
++ SampleDll.cpp
B SampleDll.def
4 o] AwsE— TFA)
SampleDll.h
o U= IFTI
5 AEETEEE
B 6.3: J7AILEMEDOYY1—>3>TIHRT'O0-5

EZa1-ILEERIT7AILEUA—A"DAHNEUVTEEI D2RENSDET, VUI1-3>I 0 T0O—-
SHhedO2T 0 MOTO/N\FaZzHE. [USH—] - TAA] - [ES21—-ILEERT 7)) DIEBRI(C
SampleDll.def &EEIRUET ., T/ DRE(E Debug #AE Release BRICHNNTUDZe, A
NIFCHELTLLIESLN,
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Windows Presentation Foundation 5| =%

1#&f(C): |Debug

,

v| 5 bTA—nE): [FH74TWing)

+| [ BETE—zr—(). |

p HEETO/T
4 B0/ T
=

Tl

b C/C++

4 Uh—
=
AR

FIwd
ZATL
=B
BebidFy IDL

AR

4 LI}

VC++ FTr 20

Y=k 27

3

m

Windows X475 ——

TATOATZa:
aVVESAY

P R=ZIJIANY=IL -

o

BIMCHRTF T 7 I

TATOREDS IS UOER

NR—Z UV J7 A )LOIE0R

2T LE RO
DLL OiEEEAAR
FrLT) U D=2

BEOEEDSJSUDER

kernel32.1ib;user32.lib;gdi32.lib;winspool.lib;comdlg

SampleDIl.def

[=]

EZI1-NEEI7I

[DEF AT =22 EBT3 &, ES1—IUEEI 7 (def) fuh—cESnET. LL.

[ o [ Frown || EAQ

B 64: UVH—DRETESI—IERI7AIVEIRET D

Fie. 7O b OI\FAHEICT,

JEGT WindowsXP MEDEDICLIZEFDIHNRULITUL & D,

1#&f(C): |Debug

[2f%] > T35y hIA—LA Y=Ly b OEEEWEC

,

v| 5 bTA—nE): [FH74TWing)

+| [ BETE—zr—(). |

p HEETO/T
4 B0/ T
=

Tl

b C/C++
4 Uh—
=
AR

FIwd
ZATL
=B
BebidFy IDL

AR

4 LI}

VC++ FTr 20

Y=k 27

3

m

Windows X475 ——

TATOATZa:
aVVESAY
b NZIIANY—)

L~
3

EROES

MFC (DA

HFTw b

HEEES AL U
TOY5 LeFOREL

Windows & 77 77 @R~ b

-
EHFTA LA
BT L2 L
H—Hw g
A—y MOIRET
OV —FHCEIRT BIEF
ELF O 271

=i =

L

A

ZZUAEIE)

L E%

HAFZws SATS5U (dil) &
EE Windows SAJSUZEERATS
Unicode XZtzw NMEERTS
HEEES LE A Y- FEER LW
TOIS LSE0OBEERL

LA

%(SolutionDir)3(Configuration)¥

$(Configuration)¥

%(ProjectName)

lll

* cdf;*.cache; *.obj; *.ilk; *.resources;*.tib; * ti;*.4
%(INtDir)$(MSBuildProjectName).log

Visual Studio 2013 - Windows XP (v120_x[~|
LIWA

m

1

TSw kIt —h Yty
RECEROFRCERT3 YLy MEELET. BELRVESE. BEOY—Lt..

[ o [ Frow || ®AQ

6.5: 5vY hIA—LY—=I)LEY FDETE

AET C/C++ (CXDNA DLL YER D= DEMHNEENE Uz, LU TIFEROI— REEE LU TWLEET,
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6.2 DLL &EUTHEBZEARTBICIE

C++ THBDOEFEN S THHAREEINNA DLL ZER T D(C(E. RO EZTFIHENGDFTT,

- OSATRIRLKEHETIZAR—bITBLDICTSD
DS RZ2TOXR—MUTEHBE, DL QIO R NSO/ A NS O5%Z C# IS BEEFUOHE
12028, DLL NICTRASHDANIL BB LR D28
DSADA) BRI T U T K> THEENBEBNICEESN. ¢+ AIFRICTOREEEIIC
BRITDEDICASTFIURAT D ENMBELERDH

- TOZR— T BBEEOFOHE URFIE _stdcall &3
Windows APl D5 J 772 RRAF A — RTHDBIZH

- _declspec(dllexport) (FMERET . EZ1—ILEERT7AIL (*def) TTOUOAR— I IEBEEET D

C++ CEERZEZEMLICAUEBHEMNERINIED. BEOA—/\—0O— R#EE(CK> TRIUE#EE T
BHEENBRDIEMNERZESINEDOUET ., COflesd. D2/ AIEITERE U OZaih BEN(CEE S
NJ3X>TU T ENWSUIBRAB ZIRONTUEWVET, ULIEND T, DLL {ETDEE(CEREBOERINESD
HCEEEINDZSH. DLL ZESANEE NZEZFIZIBBEURITNERSRBDET, L. ¥>TU
SO KBHBERAEIOINASITIKFT DD, TR IFB Z EFIRENTIEHDEB A

ZZT. AHEERC extern "C" ZfHFATET C++ OEEZE C ELTIRSEDICT BT ENTEET,
DEDA—/)\—O— REEERENBRWVBEE EIRDTzeh, T U T (CRBDABNB CIRNONRLIRADET,
HWREUT, extern"C" ZfF13T DLL AET D ETHEIDSREIUZRI T ITCATEBRLDICRD. £ELVDD
I7TY ., CDIBE. BEESHKIC _declspec(dllexport) BRERIKFICIINNTDURENSDET,

—75. extern "C" BKU _ declspec(dllexport) Z{FFTTEETDK0OD(C. EZa—-ILEEI 7L
[SampleDll.def] [CABTREBEZZELNRDCETEMETEET. EE55DHBETE. @A —/\—0O—-R
(IEZXIRNKDTT,

EDI1-IIWERT 7V aFERUBE0]— MMIZEUTICRUET,

J—R 6.1: \YY TP\ THBEREZES

SampleDIl.h

1 | #pragma once

2

3 | namespace Tips_Win32DLL

414

5 double _ stdcall Sample@l(int a);

6|}

d—K 6.2: Y—RAT7A)L CHAHERE

SampleDll.cpp

1| #include <stdio.h>

2 | #include "SampleDll.h"

3

4 | #define PI 3.1415926536

5

6 | namespace Tips_Win32DLL

7|4

8 double _ stdcall Sample@l(int a)

9 {

10 printf("--<SampleDll:Sample@l>--------------- \r\n");
11 printf("a = %d\r\n", a);

12 printf("---------cmm e \r\n");
13

14 return PI;

15 }

16 | }
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J—R 6.3: EZ1—IERI7AIVICLAMTIEBREVARNTYVITITS

LIBRARY Tips_Win32DLL

EXPORTS
; NEIIEBBEIV NV
Sample@l

a
1
2
3
4
5

EDI1-IIVEERT 7 AIVIC(FBRZERZRVCEABREOHZELRUFE T A MEESEWGEEF /" T
(F72< " ZEUE T,

NS =T 7A)LEBIC. TORAR—MUEVWEEIT _stdcall ZFIFTESUET . _stdcall (FIF
VCHURHEME(ENDF—D0— RT. ZOMISRDLDRFUHE UKD G DET .

& 6.1: WU UMK

F—O—k RAYVIHISOERE NSA—=HFEL

_ cdedl 7T INSA—FEISFYVICHEDIBFTENSE
(CTw2193

_ clrcall WAL CLR XRAYVIDIBICENSHICINSA—4
Z5RHAD

__stdcall M 55 INSGA—=B=ERIYVICHEDINEFTENSE
L Fwvs193

_fastcall I 5 LRA SN THIBS RV I TV
193

__thiscall I 5 AV IICTvIaE=nd

__vectorcall M 5 LA (TN EN TS XAV I (CFEDIE
FTAENBECTYS13N3

_cdecl T INS A=Y ICHEDIBRETENSE
CFvzad93

IFONME UARF) _stdcall (& Windows API TEFRENTWVDT I 70 hRIZHF —RTH D, FRIRIERHR
WD CNZERUEEFSHABRNELDTT,

Flz. LEEDOO— RHITEISRZERLTVEEA. EWLWDD(E C++ DTSADAZ ) BEBDIFOE U
FHIN _thiscall TH O, BEHEENBBN(CEEENDIV T U JWBMHNTLENET,

B EDAERTTENSIEWEWEUMIK EBWETH, DL EULTITIRR— R TEDBELICIIRDK D72
LEOESEASISE S

- NFY DEECERA —/\—O— RIER RN
- BHCOO—/)ULPBIDERIZEB TERE SN TV D EARIOMEIRIEES SEAM TSR
- NI DERETSADA ) BEERICTER

NSOGB ENS, EZ2A—ILERI7AILTRARAITBIEBZEEUZEDIN AT FALP
FTLDTIFBWNERWE T, Foo NHTDIBEHEREISRICTBZILEFITEIREAN. ABERECHL
TIRISRZFERITDCENTEDDT, BUCHDISANBHUTWSEHRENF T DZHDS v/ —ZF
DL TEIFDEEZRATEET.
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6.3 C# H5 C/C++ DLL TSN TWBEH=FERITDICIE

C/C++DLL (& C# (CLD DLL &FERD, YUI1—23>IORXTO-SOSRBKEICEINTDICENT
SFEEA. UEH DT ALKV DL T7 AV ERIBHED/ (ADNED TWDT+ LT MU ICRIFT DM\
C# [CRDTPTVT—23>T7AIVERUT 4 LI NIJICREFIDRENSDET . C# 7T Uo—>3> M
RPDZE. JO>T U 87« L2 KMU®D bin¥Debug T« LI KUIC C# 7TUS—2 3> A AENZD
T. CCIC C/C++ THERUTZ DLL ZRFL CTHE K DH—BHEENEBNFET,

T7AIVOERHI TSRS, SER G+ O—-RTY., JI—RAT DLL ORZFERT DS,
System.Runtime.InteropServices.Dllimport BHZERALUET.

d—K 64:C# Hh5 C/C++ DLL &A1 VR—KT 3B

1 | namespace Tips_Win32D11Import

211

3 using System;

4 using System.Runtime.InteropServices;

5

6 class Program

7 {

8 /// <summary>

9 //] REERIREID > 7R— Nl

10 /// </summary>

11 /// <param name="a">4 J\A NS EZEHZIEELET. </param>
12 /// <returns>{EFEEFEINEZIRLUFET ., </returns>
13 [D11Import("Tips_Win32DLL.d11")]

14 private static extern double Sample@l(int a);
15

16 static void Main(string[] args)

17 {

18 #tregion Sample@l

19 var sample@l_a = Sample@l(1l);

20 Console.WriteLine(sample@l_a);

21 #endregion Sample@l

22

23 Console.ReadKey();

24 }

25 }

26 |}

Dllimport BHETXYHRETD DL T7AILDIT7AILEZEIBELE T, T MIRA > REPOHUH LR
REEEFCIEEITDCENTEEY, MBIBELRVEES. I>RNJIRAD MICTTTEEL TV AV Y
R&ERIUEZRTIERD . U URRKIE _ stdcall &7kDET,

ADRDOI— RICK D TR SN/Z DLL ZAVEIEE, LERDI— ROFRITRERERDLS(CRDET. AP
SIBNEBALEINTND L. RDEZEEAELRITRO TVNBTENERTEET,

i filey///Z: YKWpfIntroduction.Tips,/Tips_Win32DIIImpor

--Samplel 1 Sample013---------------

B 6.6 : C# h5 DLL DEHZIFVH USSR
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64 NXFHEET

C/C++ TXFHHEIKRDSI(CIE char BAOEM=ZFRALUE T, HIXIEROLSAEHZ DLL TRHUET.

J—R 65: EZ1—IERI7AIVICARTIRBZEVARNTYVI TS

a

1 | LIBRARY Tips_Win32DLL

2

3 | EXPORTS

4 ; NEIIEBBEIVNTYVT

5 Sample@2

J—R 6.6 : XFiEZITHRDEIE

SampleDll.cpp

1 | #include <stdio.h>

2 | #include "SampleDll.h"

3

4 | namespace Tips_Win32DLL

514

6 void _ stdcall Sample@2(int a, char* str)

7 {

8 printf("--<SampleDll:Sample@2>--------------- \r\n");
9 printf("[%d] %s\r\n", a, str);

10 printf( ------m e \r\n");
11 }

12 |}

B2 5NIZXF5% printf() BETRRIDLCITOEETT, Nz C# fINSIFEUHT EE(E. AH5IE
% string B1& UTIRWLET,

d—R 6.7:C# h5 C/C++DLL AL >IR—KMTB

1 | namespace Tips_Win32D11lImport

211

3 using System;

4 using System.Runtime.InteropServices;

5

6 class Program

7 {

8 /// <summary>

9 /1] XFINEBIETFDEEDA >R — Ml

10 /// </summary>

11 /// <param name="a">4 J\A NEFBSISEHZIEELEXT. </param>
12 /// <param name="str">NXZFHZEIEELXT. </param>

13 [D11Import("Tips_Win32DLL.d11")]

14 private static extern void Sample@2(int a, string str);
15

16 static void Main(string[] args)

17 {

18 #region Sample@2

19 var sample@2_a = "string BECXFHZEITENTEET. ";
20 Sample@2(2, sample@2_a);

21 #tendregion Sample02

22

23 Console.ReadKey();

24 }

25 }

26 |}
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e e ——8
i file:///2:/YKWpfIntroduction. Tips/Tips_Win3.

e lell | Zamp | el?
string B

E 6.7 : C# HhS5XFI%&ET DLL OBEBEMFVOH UER

HU DLL fiITXZFF)% Unicode &UTIRSIHZE(E C# fITIE Dllimport B4(C CharSet ZiBNY dWE
NHDxET,

J—R 6.8 : XFI—RZHARNICIEET S

13 [D11Import("Tips_Win32DLL.d11", CharSet = CharSet.Unicode)]
14 private static extern void Sample@2(int a, string str);
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6.5 NXFNERLTESD

C/C++ TRURENTXFH) " C# fITEYS I D5HE(E System.Text.StringBuilder IS5 XZHAWNTT—4 D
ZITELEHSIIRNET,
PIRERDELS12BEZ DLL TRRAULET .

J—R 6.9: ES1—-IVERI7Z7AIICAKHTIEB2EZVANTYVITS

a
1 | LIBRARY Tips_Win32DLL
2
3 | EXPORTS
4 ; NEIIEHBEIVNTYVT
5 Sample@3
J—R 6.10 : XFHE32(3EIT R
1 | #include <stdio.h>
2 | #include <string.h>
3 | #include "SampleDll.h"
4
5 | namespace Tips_Win32DLL
6|4
7 void _ stdcall Sample@3(int a, char* str)
8 {
9 printf("--<SampleDll:Sample@3>--------------- \r\n");
10 printf("[%d] %s\r\n", a, str);
11 sprintf_s(str, 256, "DLL N 5XFIZiRIHE(E StringBuilder 5 A%ZfEMA
LEI. ");
12 printf("---------------mmm e \r\n");
13 }
14 |}

SR 5NEXFH)\y T 7 (C3 LT sprintf_s() B TXFIZzEZY LTWET . Nz C# AIHSIFUH
I EE(E. ASBIE%E StringBuilder IS RICY BB HNDET,

d—K 6.11:C# b5 C/C++DLL ZA>R—RNT 3B

1 | namespace Tips_Win32D11lImport

211

3 using System;

4 using System.Runtime.InteropServices;

5 using System.Text;

6

7 class Program

8 {

9 /// DLL N5 Fo7% = (TESDEED- > R— Kl

10 /// </summary>

11 /// <param name="a">4 J\A NEFBSISEHZIEELEXT. </param>

12 /// <param name="str'">NXZFHEZ(FEIT/\Wv I 7 ZIEELEXT . </param>

13 [D11Import("Tips_Win32DLL.d11")]

14 private static extern void Sample@3(int a, StringBuilder str);

15

16 static void Main(string[] args)

17 {

18 #region Sample@3

19 var sample@3_a = new System.Text.StringBuilder(256);

20 sample@3_a.Append("XFF|D/\v T 7 ZiETIHE(L StringBuilder IS ATRITEUE
9. ");
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21 Sample@3(3, sample®3 a);

22 Console.WritelLine(sample@3_a);
23 t#tendregion Sample@3

24

25 Console.ReadKey();

26 }

27 }

28 |}

i file:///2: YKWpfIntroduction. Tips/Tips_Win32DIlImport/bin/Debug/

zBui lder -2

tringBuilder <

B 6.8:C# hEXFIZEULTEZTIRATESS DLL OREBZFUHULER

173 /185




6 C/C++ ([CKDIFHA DLL HNCn Windows Presentation Foundation #5|=&

6.6 BSHZET

BIZ(EIRDKXSIMEERZIRDBEE%Z DLL TRHRUET.

J—R 6.12: EZI1—IEBRI7AINVICLAHTIERBREVRARNT YT TS

a
1 | LIBRARY Tips_Win32DLL
2
3 | EXPORTS
4 ; NEIIEBBEIVNTYVT
5 Sampleo4
J—R 6.13 : {BiEADER
1 | #pragma once
2
3 | typedef struct SampleStruct
4| {
5 int index;
6 char name[128];
7 int data[50];
8 | } SampleStruct, *PSampleStruct;
J—R 6.14 : iBiEHZZ(THDEH

1 | #include <stdio.h>
2 | #include <string.h>
3 | #include "SampleDll.h"
4
5 | namespace Tips_Win32DLL
6|1
7 void _ stdcall Sample@4(SampleStruct st)
8 {
9 printf("--<SampleDll:Sample@4>-----------c--- \r\n");
10 printf("index = %d\r\n", st.index);
11 printf("name = %s\r\n", st.name);
12 printf("data[@] = %d, data[l] = %d, data[2] = %d, data[3] = %d\r\n",

st.data[@], st.data[1], st.data[2], st.data[3]);
13 printf("---------------mme e \r\n");
14 }
15|}

BERDIZE, C++ TEEBEARDOT A X (ET/(AILFICRESNE I ¢+ TEETHISREEZNE T,
LIeht o T ¢+ AITBEROS A XZ2H 5N UHEEL TEBENDDET . CDHE. COBEREE
ERUAXERDFET, EANICIEIRDEISRI—RICRADET,

d—K 6.15:C# b5 C/C++ DLL ZA>R—bNT 3B

namespace Tips_Win32D11lImport
{

using System;
using System.Runtime.InteropServices;

class Program

{

/// <summary>

/ /] EERESI IR DBEDA > 7R— MMl

oYU WN R

174 / 185



Windows Presentation Foundation #5| =5 6 C/C++ ([CKBDIFA DLL HNCn

10 /// </summary>

11 /// <param name="st">DLL BICEIEESHAZIETE LEX I </param>
12 [D11lImport("Tips_Win32DLL.d11")]

13 private static extern void Sample@4(SampleStruct st);
14

15 /// <summary>

16 /// DLL EDEDEWNDIZHICEERT DIBEAR T,

17 /// LayoutKind.Sequential ZiEEI D ET.

18 /// C/C++ [Akk. BHDEEIRED (CAEVICRESNDLDICENZET,
19 /// </summary>

20 [StructLayout(LayoutKind.Sequential)]

21 private struct SampleStruct

22 {

23 /// <summary>

24 //] 4 I\A NRISTEE

25 /// </summary>

26 [MarshalAs (UnmanagedType.I4)]

27 public int index;

28

29 /// <summary>

30 /// BERNXFHES (SizeConst (FECHIDH A XZRT)
31 /// </summary>

32 [MarshalAs(UnmanagedType.ByValTStr, SizeConst = 128)]
33 public string name;

34

35 /// <summary>

36 /// BEREY (SizeConst (FECHIDEFRHZRT)

37 /// </summary>

38 [MarshalAs(UnmanagedType.ByValArray, SizeConst = 50)]
39 public int[] data;

40 }

41

42 static void Main(string[] args)

43 {

44 #tregion Sampleo4

45 var sample@4_a = new SampleStruct()

46 {

47 index = 4,

48 name = "HE&EAT>T)IL",

49 data = new int[50],

50 s

51 sample@4_a.data[@] = 11;

52 sample@4_a.data[l] = 22;

53 sample@4_a.data[2] = 33;

54 Sample@4(sampledd_a);

55 #tendregion Sampleo4

56

57 Console.ReadKey();

58 }

59 }

60 | }

BERETEER T DEE. MarshalAs BEZMINT D ETE T —ILROYA X2 )\AILFISRESE
BIENTEFT ., EERACOBERIORSIFHEELERETUNA >R RIETEFE A,
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i file:l///2:/YKWpfIntroduction. Tips/Tips_Win32DllImpor

23, datal[3] =0

6.9 : C# h'SIEEFRZIEY DLL ORHZEIFVH UHER
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6.7 WERETRLTESD

BERZIRLUTESSIHA, C/C++ TE—MNICMRAIZANTRIFELZS ZRVET ., HIZERDK

S1rE9%%E DLL TREUET,

J—R 6.16 : EZ1—IERI 7 AIICLHTIERBREVRARNTYITTS

a

1 | LIBRARY Tips_Win32DLL

2

3 | EXPORTS

4 ; NEIIEBREIVNTYVT

5 Sample@5

J—R 6.17 : {BiEADER

1 | #pragma once

2

3 | typedef struct SampleStruct

4| {

5 int index;

6 char name[128];

7 int data[50];

8 | } SampleStruct, *PSampleStruct;

J—R 6.18 : 1BiEHZ2(TE IR

1 | #include <stdio.h>

2 | #include <string.h>

3 | #include "SampleDll.h"

4

5 | namespace Tips_Win32DLL

61

7 void _ stdcall Sample@5(SampleStruct* st)

8 {

9 printf("--<SampleDll:Sample@5>--------------- \r\n");
10 //memset(st, @, sizeof(SampleStruct));
11 (*st).index = 5;

12 sprintf_s((*st).name, 128, "tE&AMNRA I TIL");
13 (*st).data[@] = 11;

14 (*st).data[1] = 22;

15 (*st).data[2] = 33;

16 printf("---------------mmmm e \r\n");
17 }

18 | }

NoulbhwNBRE

AIER EERR. BEREZEER T D EE(C MarshalAs BEZMGITTHA XZEFELIT D E(CHZ. BEDAR

51#%(% SampleStruct #EAT(E/RAL< IntPtr WERICKDIRA>HFEEZXFET,

d—K 6.19:C# b5 C/C++ DLL ZA>R—bNT 3B

namespace Tips_Win32D11Import
{

using System;
using System.Runtime.InteropServices;

class Program

{
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8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

54

55
56
57
58
59
60
61
62
63

/// <summary>

/// DLL flSiEiEA%zE = (TS EED- > R— Kl

/// </summary>

/// <param name="st">Z(FE ITIEESHDEIET RLAERINAAHEIBELET, </param>
[D11Import("Tips_Win32DLL.d11")]

private static extern void Sample@5(IntPtr st);

/// <summary>

/// DLL EDEDENDIEHICEERT DIEEAR T,

/// LayoutKind.Sequential ZiEFEI D ET.

/// C/C++ Ak, ZHOESIBBD (CATYICERBESNDILDCENEFET,
/// </summary>

[StructLayout(LayoutKind.Sequential)]

private struct SampleStruct

{

/// <summary>

//] 4 I\A NRISTEE

/// </summary>
[MarshalAs(UnmanagedType.I4)]
public int index;

/// <summary>

//] BEIEEXFHEY) (SizeConst (FHEFIDH A X %K)

/// </summary>

[MarshalAs(UnmanagedType.ByValTStr, SizeConst = 128)]
public string name;

/// <summary>
/// BEERRS (SizeConst (FELTIDEZREIZRT)
/// </summary>
[MarshalAs(UnmanagedType.ByValArray, SizeConst = 50)]
public int[] data;
}

static void Main(string[] args)
{
#region Sample@5
var sample@5_a = Marshal.AllocHGlobal(Marshal.SizeOf(typeof(SampleStruct)));
try
{
Sample@5(sampled5_a);
var sample®5 b = (SampleStruct)Marshal.PtrToStructure(sample@5_a,
typeof(SampleStruct));
Console.WriteLine("index = " + sample®5_b.index);
Console.WriteLine("name = " + sample@5_b.name);
Console.WriteLine("data[@] = {0}, data[l] = {1}, data[2] = {2}, data[3] =
{3}", sample@5 b.data[@], sample@5_b.data[1l], sample®5_b.data[2], sample@5_b.data[3]);
Console.WriteLine("DLL ITESAEMEAEL TULVRWE data[3] (EAIRND
ETERTDNENDD. ");

}
catch (Exception ex)
{
System.Diagnostics.Debug.WriteLine(ex);
}
finally
{

/] BIAEUZBRIRTDLDCTD
Marshal.FreeHGlobal(sample®5 a);
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64
65
66
67
68
69
70

}
t#tendregion Sample®5

Console.ReadKey();

}

Marshal.SizeOf() XYV w RT SampleStruct #EAD Y1 XZEUS L. Marshal. AllocHGlobal() XYw RTZ#
DA ZXBEIFAEVBEBEERL. TDHRIET RLRAZRA I sampled5_a (CIHEHLUTWET, D
EE. Z# sample05_a NMAIEH(CIRDTZERPE T3 Marshal.FreeHGlobal() XYW RTXEYMEIESZ RN
DREBNRSHDET,

Ffz. TDFERV RLAMS SampleStruct #BIEARDIEHRICAEZEUIE I /28D(C. Marshal PtrToStructhre() X
Vv RZEEALUTEE sample05_b (CHEMHLTLET,

al0]
=y

6.10 : C# W SBEFZESMATESS DLL OREBZEFOH ULLER
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6.8 MAARSOBEEREZZITET(C(E

BERZRITET LS (CERUR IntPtr BEAZICAI D ET, BERICRA > HZEDIET —FZPD

BDITDTEETEFT, HIRE DLL AITROLS/REHZL/HUEFT .

a
1
2
3
4
5

J—R 6.20: EZI1—IEBRI7AIICLAHTIERBRZEVRARNTYITITS

LIBRARY Tips_Win32DLL

EXPORTS
; NEIIEHBEIVNTYVT
Sample@6

Nouihbh whNBE

d—R 6.21 : AINCRA S HEETHBEFDER
#pragma once

typedef struct _SampleStruct2
{
int length;
double* data;
} SampleStruct2, *PSampleStruct2;

oo uUThh WN R

10

12
13
14
15
16
17
18
19
20
21
22

d—R 6.22 : ANCRA > HEETIBEAER(TET B
#include <stdio.h>
#include <string.h>
#include "SampleDll.h"

namespace Tips_Win32DLL

{
double g dData[256];

void _ stdcall Sample@6(SampleStruct2* st)
{
printf("--<SampleDll:Sample@6>--------------- \r\n");
memset(st, @, sizeof(SampleStruct2));
memset(g_dData, @, sizeof(g_dData));
(*st).length = 10;
(*st).data = g_dData;
for (int i = @; i < (*st).length; i++)
{

}
printf("---------mmm e \r\n");

g dData[i] = (i + 1) / 10.0;

}

N WN R

EHRAINCET BLRADHEIENL . RIKEBIDBFRCHD X SRMGEEB/ELTVET . C# AT,
ERIC IntPtr IBERZEDTERLE T,

d—K 6.23:C# b5 C/C++DLL ZA>R—bNT 3B

namespace Tips_Win32D11Import
{

using System;
using System.Runtime.InteropServices;
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class Program

{

/// <summary>

/// DLL IS A )NITIRA > P2 EDIBIEARE T TED BED A > R— MMl

/// </summary>

/// <param name="st">Z(FE ITIEEHADEIET RLAERINAHEIBELET, </param>
[D11Import("Tips_Win32DLL.d11")]

private static extern void Sample@6(IntPtr st);

/// <summary>
/// DLL EDEDEVDIEH(CEERT DIBEARTT .
/// LayoutKind.Sequential Zi8EI D ET.
/// C/C++ Ak, EHDESIEED (CATVICRHESTINDILDICESNET,
/// </summary>
[StructLayout(LayoutKind.Sequential)]
private struct SampleStruct2
{

public int length;

public IntPtr data;
}

static void Main(string[] args)
{
#tregion Sample®@6
var sample@6_a = Marshal.AllocHGlobal(Marshal.SizeOf(typeof(SampleStruct2)));
try
{
Sample@6(sampled6_a);
var sample@6_b = (SampleStruct2)Marshal.PtrToStructure(sample@6_a,
typeof(SampleStruct2));
for (var i = @; i < sampled6_b.length; i++)
{
var v = Marshal.ReadInt64(sample@6_b.data, i * sizeof(double));

Console.WriteLine("data[{0}] = {1}", i,
BitConverter.Int64BitsToDouble(v));
}
}
catch (Exception ex)
{
System.Diagnostics.Debug.WriteLine(ex);
}
finally
{ N N
/] I AEYZRERITDLDICTD
Marshal.FreeHGlobal(sample@6_a);
}

#tendregion Sample06

Console.ReadKey();

}

DLL I SEBEARZIRU THES DIz, TDAECE U TIERIEN &REHR. Marshal AllocHGlobal() AYVw R%&
RedEUTE IntPtr BERZFBUIAEZERDET, BBULEBERXA/N(CHEBEL IntPtr iBEANSEN
TWaresH, cnN=FHBLUTEZEIESUEYD,
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DY > TILTIE. double BADERFIDATAET” RL XA IntPtr #8ISEIREIRD TULET, IntPtr EBEAENS
double BEOIFEEEUS T D EE(E. —E Inted (CEHL. CN%Z BitConverterInt64BitsToDouble() XYV w R
T double BY(CEHALET,

i file: /2 YKWpfIntroduction. Tips/1

6.11 : C# DBEAZINCTIRA > HZEVIBEFEZZSTMATESS DLL ORHBEFUVHUZER
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7 Visual Studio (CEA9 BdHINnN

FFIRIE TS Visual Studio (CBIF DEREREZBITLET .

71 HEDAR—BMEITZR— b

W—IL] = [REDA>R—hETOR— K] XZa1—H5. Visual Studio DERBREZ 1 > R— KU
EDIORAR—KUEDTDIZENTEFT. Fleo IRNTOFREZIYTLY hFBTEETEFT.

BEDA MR- bETIRMR— b D —FALSTE

OO Y- FTE. FEOREONTIUEL MR- bFERRTHAM- bz, REQREDIL
L2320 1 DICREEUTY MUIZD T B LN TERT.

ETTDEE

© BRENICRESET T AR —ME)

FEEF. BTEEDIZE1—F—[CL\DOTEA 2l FTEBLDIC. T7-ILICRFENE
ER

O BRENIZREREE A >Ai— M(I)
BENEFTIROIC. FETZI7-NILDSA M- LET.

O FRTOFTER VY MR)
BEOREDILZZ3XORN'S 1 DTEY, IRTOREREZUTY FLUET.

B 7.1: BHEICEREZHERF/HRATED
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72 Fy ND— BB BT LRI

ZY R ID—ODOHBIANR-XIRESNTWVWBRVY D1 —23>I7A)ILZEEHVESEE. XAML THA1 3
—NNEECEBEULRWEENSDDET ., CNE. TDRY NDO—DUDEBENRIATHIBEICRE. 751
SERTDBICIS—ZHAUTUEDIKDICRDET,

FERERELT, RY NI—UDOHBEAR-XICHBVYIIA—23>T7ILIEHEMRN,. EWSHER—F
TIN. ESUTEBREZTRWEEE. XY NID—ORSATEULTERL. O—HIILTo LI RJUDKISRR/C
ACHREITDCETHRBMTEDRRDTI,
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