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AddEnemy () ;
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@ Generate method stub for 'AddEnemy’ in "Save_the_Humans.MainPage'
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private void AddEnemy()

1
row new NotImplementedException()3
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private void AddEnemy()
1
Content
I % _contentloaded -
& Content
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1z ContentPresenter
& ContentProperty
#= ContentThemeTransition
# HorizontalContentAlignment
& HorizontalContentAlignmentProperty
= ScrollContentPresenter -
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private void AddEnemy()
{

i

ContentControl enemy = new ContentControl();
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@ AddEnemy() HIAEZ 3§97 Aoj, m}ele] 9)%of 3t Zo] =2 2713t} public sealed partial Main—
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/// <summary>
/// Interaction logic for MainWindow.xaml

/// </summary>

public partial class MainWindow : Window OI{E WE (Field) 2ty
\
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private void AddEnemy() M.

{

ContentCentrol enemy = new ContentControl();

enemy.Template = Resources["EnemyTemplate"] as ControlTemplate;

AnimateEnemy(enemy, @, playArea.ActualWidth - 100, "(Canvas.lLeft)");

AnimateEnemy(enemy, random.Next((int)playArea.ActualHeight - 10@),
random.Next ((int)playArea.ActualHeight - 1@0), "(Canvas.Top)");

playArea.Children.Add(enemy);

}
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@ 2o mhehal ARE o] g3te] T BES =2 AnimateEnemy() MAE A8o] AAE YTt AddEn—
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%, oJflofli= enemy, pl, p2, p3°letil Eel= 471 w7 (parameter)
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private void AnimateEnemy(ContentControl Enemy, int pl, double p2, string p3)

QRN iz {
throw new NotImplementedException();
™ g . }

private void AnimateEnemy(ContentControl enemy,@ouble -Fr*om,Couleto, string pr‘oper‘tyToAnimate)|
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private void AnimateEnemy(ContentControl enemy, double from, double to, string propertyToAnimate)
{
Storyboard storyboard = new Storyboard() { AutoReverse = true, RepeatBehavior = RepeatBehavior.Forever };
OH[—JBHOH\:L’ DoubleAnimation animation = new DoubleAnimation()
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using System.Windows.Threading;

T8)7 A ojiio] 2713t Random 2Rle.® ez}, ol 354 271e) 7412,

public partial class MainWindow : Window

Random Otz 35S E7I0HNIQ.

{ OI'HQ Wt gt AROIN B

Random random = new Random();

DispatcherTimer enemyTimer = new DispatcherTimer();
DispatcherTimer targetTimer = new DispatcherTimer();
bool humanCaptured = false;

e EtojHoi| cist HIMES F7HRILICE.
IDEZ} A/det o] IEE Zho} HAlR,

public MainWindow()
{

IN]=

InitializeComponent();

}

ANE B okR)e} Zo] A SE v Flof] $2 H, YIS ¥ Hch el
enceny T & QEIC(EE 2D, B2 bl o0 el
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enemyTimer.Tick +=

enemyTimer_Tick; (TAB) 7|2 52 AlRJBILIC} )

Tab& 21 IDE|A] T A7 Urepd 7yt
enemyTimer.Tick +=enemyTimer Tick;

(F AB) 7I1E =21 0] EEH_OH enemmier Tick’ x£|7 I— oﬁoﬂ_m
Tabg ¥ W B 2, DB ofefel 7= el Sy,

public MainWindow()
{ IDE& OIHIE 2120
InitializeComponent(); oo N E 2

enemyTimer.Tick += enemyTimer_Tick; NN E LI 16
} R0 OIHI E 2HS20l
CHoH EHQ ST

void enemyTimer_ Tick(object sender, EventArgs e)

{

throw new NotImplementedException();
}
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throw new NotImplementedException();
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MouseDown
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<StackPanel x:Name="human" Orientation="Vertical" MouseDown="human_MouseDown" >
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private void human_MouseDown(object sender, MouseButtonEventArgs e)

{
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private wvoid human_PointerPressed(object sender, PointerRoutedEventirgs e)
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private void target_MouseEnter(object sender, MouseEventArgs e)
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if (targetTimer.IsEnabled && humanCaptured)
{

progressBar.Value = ©;

Canvas.SetLeft(target, random.Next(1@@, (int)playArea.ActualWidth - 1@8));
Canvas.SetTop(target, random.Next(16@, (int)playArea.ActualHeight - 1890));
Canvas.SetLeft(human, random.Next(16@, (int)playArea.ActualWidth - 1@9));

Canvas.SetTop(human, random.Next (108, (int)playArea.ActualHeight - 10@));
humanCaptured = false;

human.IsHitTestVisible = true;
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oHofi= playArea Canvas TEZ] 2712 o[HIE W= E F7IIUTE &4 7HaolA [GridlE AEigt +, o]
F& grid=2 AU 18] Canvas®] MouseMove?t MouselLeave OJHIE HEEE Aok HAEE S+
FRhe,
private void playArea_MouseMove(object sender, MouseEventirgs e) L7 R BAQ!
{ NEBIR Q4 H ENBIIQ.
if (humanCaptured) O G BN
{
Point pointerPosition = e.GetPosition(null);

Point relativePosition = grid.TransformToVisual({playarea).Transform(pointerPosition);
if ((Math.Abs(relativePosition.X - Canvas.GetLeft(human)) > human.ActualWidth * 3)
|| (Math.Abs{relativePosition.Y - Canvas.GetTop(human)) > human.ActualHeight * 3))

HYQ €N humanCaptured = false;
human.IsHitTestVisible = true;
}
else
{ XXt 3ELCH 2Lt
Canvas.SetLeft(human, relativePosition.X - human.ActualWidth / 2); 51H|3Hkt A=E
Canvas.SetTop(human, relativePosition.Y - human.ActualHeight / 2); ZO0|7L} &&E
} UELICE
}
}
private void playArea_Mouseleave(object sender, MouseEventérgs e)
{
if (humanCaptured)
EndTheGame(); Name playArea »
} Type Canvas
OIHHE B‘H%IZ"O” ﬁE%" %H}E Mouseleave playArea_Mouseleave =
QIEHYPER) LOIBINIQ. & ugo) MouseLeftButtonD...
HHp04 O Bt MouseleftButtonUp
MouseMove playArea_MouseMove
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2E7g 802

enemyZ Qs ()
&201 QEzINIk RO

2217 “Enter’g 0
SMQ. “Enter'g T

Ap2tat Aol Brls|d Alolo] Lihrt

Sefolol/} A O Tol £, AYo] FRSM: HES Z718) #AIE. AddEnemy() YA =] ohAe}

o4 & B9 S F7kg QDAL H2 0§34 enemy. MouseEnterS Y gct,

private woid AddEnemy()

{
ContentControl enemy = new ContentControl();
enemy.Template = Resources["EnemyTemplate”] as ControlTemplate;
AnimateEnemy({enemy, @, playArea.ActualWidth - 18@, "(Canvas.lLeft)");
AnimateEnemy(enemy, random.Next(({int)playArea.ActualHeight - 188),
random.Next ((int)playArea.ActualHeight - 1@@), "(Canvas.Top)");
playfrea.Children.Add(enemy) ;
enemy . Mouse|
) . —
; :ousegouble{llck AddEnemU() oI Z0) OFRIaE
ouselown =2 S,
OE7IE N 2
/ L@l MouseEnter %0"2'”\13 _rJ-'
# Mouseleave =ty O\J'E’E"G}ng'
% # MouseleftButtonDown
= %  MouseleftButtonUp
78wt
Ly ¥  MouseMove MouseEventHandler UIElement. MouseEnter
o, MouseRightButtonDown 0l ZOIE} 0] 240| 270 SIS 1) LABILICE
Zalore ¥ MouseRightButtonUp v

2202 WA B,

86

B %0 MouseEnterS AlS5HA| (2% AlslE Mok, H()7HA thAl A Fuch, thal 2 Qs

"J%‘ﬂ*ii e HeAR).
Che, Aol Sid A oHE 3l

enemy .MouseEnter +=‘

WSS SR +=2 Y3} Tab 7|12 F2AQ.

(TAB) 7IE =21 &g

enemy_MouseEnter; st )

< 150l OIHIE SHE 27t
O1TH ENBHER) Hie)

thAl Tab 715 5 oJHlE WEAE SIk A8 AT R
enemy .MouseEnter +=enemy MouseEnter;

(TAB) 7|2 =21 0| 221201 enemy_MouseEnter %2|7|= A
st

oA =& HA =7 A= RFU the SL=E A=IsH|S.
void enemy MouseEnter(object sender, MouseEventArgs e)

f
if (humanCaptured)

EndTheGame();
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Az cbxdsE e 2 | H FHIL]

\I\

MTEel 7171 ZHedl 25 ZAV A H FHIL.

AHOISL 012N RI0IH
NS ERUD Mgy
MO £55)& 7t Hale

humanOil H =l [sHitTestVisible Eygo
NIHENIQ. IsHitTestVisible ENo)
trueq o, N2tQ MouseEnter OlHIEZ
NERLITE K3 (human) o) StackPanel
HEZ0| BEOI R oy, K2k
ZHOIMZQ 2R12 015817 1j20)%.
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BojEt 2= ool Windows Presentation Foundation
A4 A OMIET 2 e e .
oIrtng? : of71ol) A7 THE A FE310) XAML =7} Ak,

A2 oAl -

Wb 1 W7k o AR T SES AAg AN W U 2 o Bl

. /. o, & ol A= ES H
(s = Tl s NG SRC]
A 4=7g 3l BAIC : 2 Ol8aliM of=tzol <ControlTemplate x:Key="EnemyTemplate" TargetType="{x:Type ContentControl}">
MElSH HAEEQ] ‘i\Tgﬂ} OHEE 2 {Gr\-id}
(1) ;j Zﬂizllj ContentCon:ol ;\Q‘;—;:—? ) HER ]flél ) ?ﬂﬂjﬂ R 2 QUBLICH ATHLR} y> § <Ellipse Fill="Gray" Stroke="Black" Height="108" Width="75"/>
s dhblsgiXANmm G°1Hi ;e;@qe 7‘4845 p;fﬂ*k Wl 250 ofo|22 Fl <Ellipse Fill="Black" Stroke="Black" Height="35" Width="25"
! j}wﬁﬁt 1;];;]— = ‘;;or:f 1/]: a]:} ;];L_/\Z?B; E}jlc 2=l =Ml : VerticalAlignment="Top" HorizontalAlignment="Center"
= 778 a = RUR T " s oW "
7‘“*?&‘44 FEE o EEUTHERI S oA Az 27HE <E1li:z:g;;d:ﬁij;:géﬁmﬂenderwanSfor‘mﬂmgln_ P
=y, )
TJ 141:}.) . . <TransformGroup>
<Ellipse Fill="Gray" Stroke="Black™ Height="10@" Width="75"/> <ScaleTransform/>
<SkewTransform AngleX="10"/>
o <RotateT f >
© =7 AN oo BE ekl 9ol E T EllipseS 371k, Fill="black”, width=25, height=35% 4 {TD 5 ‘i EE‘?S ”PT -
AP, D2l g o 44E hea 2ol shc, : mangizrfm;r_zu;j“ s
Hori.zonta.IAlignm... =1=]= Iil - i\ DO 854912 01901 EllpseE 02 015K <,«_-’Ellipse. RenderTransform>
verticallignment  [TT] # | 1n | TT - LOIQ DT k& QIELITE. 710N QIe EllipseZ SN/ </Ellipse>
Margin € 40 » 70 . 2017101 & Q01 1, B30 R0 BT, <Ellipse Fill="Black" Stroke="Black" Height="35" Width="25"
+ 20 +0 VerticalAlignment="Top" HorizontalAlignment="Center"
Margin="70,20,40,0" RenderTransformOrigin="0.5,@.5">
<Ellipse.RenderTranstorm>
€ 4 ol UMY HAYl £ (712017)E AlEstal Thgat Zo] Fch, <TransformGroup>
" & V4 ® b4 <ScaleTransform/>
m R 5 <5kewTransform AngleX="-18"/>
<RotateTransform/>
<TranslateTransform/>
©  oIv T ekl $o] BllipseE s} v 2713hch, Fill="black”, width=25, height=35% 4§t 1] e o
T e} ofu) AAS chog) 7ro] ghch fEl?_fEll:.pse. RenderTransform>
< ipse>»
HorizontalAlignm...  |= = = [ </Grid>
Verticalalignment  [T7 ] - 11 IT . </ControlTemplate> XAML 2ZE R0oHM N2tak B& Sa0) o
Margin i 70 2 40 - QHOIL RIONO 2 Hipy &M|Q.
+ 20 30
OIR) il S SEBL N2 QR OMIQ. 0118
1o} 7| %0l71% F7RI, o17H2 N0 i R
C] ¥ 4 ® by QIHOINE NARAIQ. NS L% T AL
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e AR Q) ZRAET} opdUrt 107g0] =7| A7HAl= A2 ¢
o AR

* SRR A 13%2] W8-S thAluTh =] # 114, 115,

4»-

@ M wPF 28 Z2au neuEs wuEUC,

Windows Presentation Foundation

ol5 x| N CIHAS AL L

7= ofelito] vhe Zado] & 1-6‘}»‘: 11412 o]asle Ake] wrelUc) o)A
off Sl FE7F AR oA F2ol=A] Bjlshs o S AR = Sl ’

*
El7)5H B AITH

* o x

#|o] ] of|c} TextBlockS dhL} Bojt}l 11, 0] 2% output> & Y} 18] 1 Buttond 3713t 5 gl&—=
& 34, Button Click() HIAEE 712, IDE= A5 2 & HY Aol 9= WA =R et oA

oA Q= Hs SIEF WA E ol AgstAl L.

e 3E X M Eofl 28 (breakpoint)2 F7stML.

= 3 HA E(int number = 15;)014 28% HES S5kl FHH wlwolM S84 A (Insert Breakpoint)& 4
eShA| 8K ¥ L(Debug) Hl77 ) 24 A7 /8l14l(Toggle Breakpoint)& A&stAY F97]5 12

Fﬂ JseTheDetrugyger - B
5 LT heeDebrger MalrbWinsios = B A
L /* €\

« Aol ol 4 HES HE-SesAL.

# Hl Button_Click() WA =7} AAH YT},

*/
- private wold Button_Click{object sender, RoutedFuentirgs a)
{
» int runber = 15;) /] 717F SR I YTt
runher = nunher + 18;
munber = 34 * 15%;
nunher = 12 - (42 / )3
nunber += 18; TE Noj %l{ﬂ\;g NKSHH o)t
nusber *= 3; ECUINOZ tidvy 3z mryy)
- I B =+
e s e THIRIZION 87 R0y Moy
= 80l o JLJD‘

int count = @;
count++;
cont--} IDE LE0I DIEHWU‘; =950
string result = "hella®) LRl UIEINTINE '\’5(,”% Bty
rasult += " again " ¢ result; 2E ko F/ SNt HIESL &
utput.Text = resull; QH S c°
rasult = “the value is: * + count; '
result i
kool yesMo = false;
kool anstherBosl = truae;
yasho = lanotherBaol;

H
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M 114202 7IM Al 210 FMIR!
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= HYeh.

EN(Z 7H0INa FEiN
CF2OIL} [+t *[ NOI0N
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/ :’émoéagl% Z\joH\o}' Ekj,%-

oKD

M WPF Z2HEES
‘Mdsk= 242 IDEOIM
Y1 H|O|X| SILI=t Af
DZHEE OSgln
07 |5H = ALICE,
og{E2 =2HE 0|52
UseTheDebuggerﬂ
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IS MMsl EAICE MYl A=E

Hlo|x]oll= 37H2] sHat 2742 Ho| USLICE,
Ztzto| sio| =o|= 1*Z EiL|Ct, OFFE &M gio|
{(RowDefinition/>223t £|0] UELICt, M=

£0|S M3 27} 22 WHOR & FHI2.

—

|5hm-.- a memg&l

= Another conditional test

Windows Presentation Foundation

el =

Sk 2~ 0]

3} 4= 9J<&5Uth Windows ) WPF 282 =2
oA, 3719 dx} 2719] E-& | =of bl FAIC 18]l 4749

Button ZAEE3} TextBlock AEE-S Aof| 718l FAITh

o
-+
=0 2t sojl= 4712 Button ZHEEZO0] .g..l.lr-#-
UELICE Content £80IA HIAES Show a *
message, if/else, Another conditional

test, A loopE UGN

IffElse

7 HEQ NIoIN 7HEI0N Q5L Grid.
Row@t Grid.Column =K (712 0) 0l

St G10) QNI E NIRIBINIQ.

'

A oo =

TextBlock HEZ2 047INM NRIZ 201K Q50T
Elk E7}QI0IN 201K Q4. O Okl 30 7+HREI0N
7+ G0N ColumnSpan0l 22 NNEIO QliFUD.

OlSHELEO| Text ZIEEQ]
0|2 myLabel2 &H|Ct.

x:Name £42 0|83 HES| 0|E2 buttont,
button2, button3, buttondZ £:H5IML. 0IES
HIE £ Zt HES HE-38lsiA] O[HIE siSa

HMES F7IstMIL.
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HALSEH HE Windows Presentation Foundation

e 0l NS &0 01O 01 Z2HI01N 2 OrE ) & B,
H240) OHZ2IHO0INIO) 0122 M2 THEH 2010

01 MoI& 0121 AS2RIZ0) Qo) QLI LI 3 mo|K|
57

= 2= o FOI Ql01Q. BN E7H0) Oty 4o G N . ,
017101 115 2R RR0I QUE LT Gizi 20l IDES AMFESHR| 2211 XAMLE £22 o)L adn; }‘:ﬁz‘jﬂg()”ﬂm‘t (;7225!71 =ASES N AU OhZ2IHI0IN 0182 “PracticeUsinglfElse”
2 ik BIEDILIQT B BrEOIL EH0 BT FEE HYshs ZRIMWHE USLICH PO T IO R0, t2 NOZ R H1D0) T2 X0l Heidi Wi
l oennQ? 22 HROK! Of2{2& IDES AF5HX| 941 ZEE /

EpgEt 4 QULR?
i/eiseR &2 5 SAICE Of2fo] Z2 IS BISOj=A|R.

o BuikiAnApp - B ox % 5 57| DEOINI &= 7101 42 0125 ButtonZ} CheckBoxE F7IHLICH,
- / ?} L\Jf o8 F0101 1+ NRsH, =3t ARLol|A] Button AEE oo CheckBox AEZ0]
<hlinadom :-e:iLa".-'.;;r'iut:.jnn:!.pp.n‘-'m:mndn:; P - «— OI701 29 f o] k2 OI=p|2. g;oﬂg CAGINIAISE] 90, Q)& t) Button?] ©]5-& changeText®, CheckBox2] o]
il ms=" prflachenas . nlcrosaft, confwlinte 6 S eam] Fpresentatian” © - SH ERZ)017) o2 5 o2 = =
KA1 ="t D  F 750 hemas , Ml CrasaFt., ComWl i 26, Kan ] T2 3340IN IDE7H elEel R Wk E e E o 12 f\méﬂL\O',\QE;L & enableCheckbox® AR &, =SS HAES
Title="MainWindow™ Helght="358" Width="525": NN CWindow> o] ULt Ao Fol= 1509 gooel HOJIQE SO, SES 01 wigny) 918, o228 Seisim @A P (Rdit Text) o
= n-’:rli; S O} <Grid> B2} Ao| 1 vul= 4505 Juch 2 T ' 75 Al vHFA| L (HAE HYS EH2H EscE
= rid. ET1m1Taan:s ol . . =]
cAcubefintition s 047101 Y+ Ao) Ko L/ e A Fu_n with iffelse state 28 g, 4 Z%_E%o‘ﬂ/\i‘i%% SEE, Holotx
cRouDeddnition/ s (definition) 7+ QS LI, mentsZ 3 FAL. ) W ThA] ARE B 5, &4 AollA] VerticalAlign—
cRrbeF il tion s s =101 Bt 2740 0] ment?} HorizontalAlignmentE Center= 44 51A| L.,

< farid, Rowlef initionss
- <trid, Colusnlefinit ionss QAQ.
“ColumnDafinition s
sColumnDafinitiond s o, IDE& HEQ 01201 _Clickol
ofarid . ColummbDetinitions s oL MNMZE NN ST

TextBlock2 FE7}EH|C},

o) ZREAEof| A & ofzfjof] Text—
O =SE P o

- sButton xiMame="buttonl" Content-"5how a message” horizentalaligrment="Center” \ Block 7¥ek S0 e, o182

| verticalalignment="Cemter® Click="buttonl Click®/fs Press the button to set my text labelToChange® 3}l Grid. Row <

4= 12 A8 AL,

|Change the label if checkedl Enable label changing

<Button x:Mame="buttonz” Contente"IH/Else”™ HorironmtalAlignment="Canter”
verticalAlignment="Cantar” Grid.Calumn="1% Click="buttank Click™ /s

= <Autton coMame="buttond” ConCenti="drnother conditional Test™ HorizontCalaligrment="Centar® = oro Ab Eo =a|slH a. =
verticalalignment="center” Grid Row="1" Click="button3_Click"s > Checkbox7} M3 E|X| !-u-— °E|'|0_||k| HES S&l5H, o[ HIAIXIZ} SLICt,
Checkbox7} A 2= =A] &I 913t 224 Bl AEE vt 25yt
<Button x:Mame="buttond” Content="A loop® Horizomtalalipgrment="Center® H . H
verticalalignment="Cantar* Grid.Colusn="1" Grid.Row="1" Click="buttand_click®/s enableCheckbox.IsChecked == true Text Changlng is disabled

- e - S o a
= «Texthlack x:Mave="mylLahel” Horlzantaladlianment="enter" B|AET} trueZt ofy, Z2I9E = 7 0) Adwme Adsfior Fut QIE: OIS else S50
verticalaligneent="Cener" Grid, Bow="2" Grid,Colusnspan="2"1> FO0 =HQ.

labelToChange.Text = "Text changing is disabled";

A Ol HHEQ & BiRY Gt &= HiRd 240N QUELITY. labelToChange.HorizontalAlignment = HorizontalAlignment.Center;
"< indows 2213 0150 ENQ 12 MR QU !

1A% -~ d '

PEMML Design = 2o ]
Checkbox7t HIZLE MEH0IM Button® 2518, TextBlocko| 2ZlIM Leftst sojn, e2=ox
Right 7t Beiuycy,

HE0M HorizontalAlignment o =101 o glo]E-9] Text £40] @A “Right™H, BJAES “Left” 2 HMEAL HorizontalAlignment 4418 Horizontal Alignment,

Lt VerticalAlignment $482 -—-E" L 1”. 'I'J Left=2 vlfof ghuct, 138%] gthd "dAEE “Right”2 HMFLIL HorizontalAlignment €:4)-2 HorizontalAlignment,

X9 M. o] 40| M0 U ) ) Right® vFfof gujth, of2fito] Checkbox7} A2 AefollA] HES SIS w, glolEo] UFlE &2lofoF Fct,

orom HIEO| $T 52 $xl02 M off @I%% Hut QIZ S 2A} 10| OfL|2t 0U7IR? J2l1 2% 219] 4("Show a

HMHZE *SLICt, message’)0lM= Grid . Rowet Grid . Column £4J0] AHz|0f QUX| US7IR7?
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if/else® S&a ol SAICE OS] Z2IS BHS0] M.

#o| |2 BE20ME=E XAMLE AFESIHX] 4&LICE
270 U A] Fgofl A= At 85 87614 5Uth =9 2003

Zi:gq%i gb AREBIAY Visual Studio 201002 A58 4= Q)% T12]11 335 9’8 &— N 131 EC NIHANIQ. C#
(T EAsn T QRS & 5§ T2 IUEL A) 22AES A3, o] 0 71€ T 2517 AN
2|0l THE XAML ZEQILICE, ERAEL YALE B WEY] A AEo] At 2ofE 714e QEOE NAVIL 0190
<Grid> o AT, olelito] IDES B3l OHh XAMLS W3, g8 Dol ML
e Y Al B9t Ho R Sophd Aol ths) vjg) BAI, A
<RowDefinition/> X felp=1
</Grid.RowDefinitions> DHOIHO”H\OI%% NIFJoH71 ROl Button WPFHEIED;Q;P\K'OJ;II:}?\.’HE':HHQ
<Grid.ColumnDefinitions> e Ei%-%%lqﬁtl-ﬂjl ChangeTeXt_C“Ck() “2HE ° S0l Chal A ie=
<ColumnDefinition/> LN, Button_Click_1()0l2te 0141E 2#Z A oJal & Qs j\am WPF
<ColumnDefinition/> N Z 7 NINELO T 2 ofote NI§H0I7IE O

</Grid.ColumnDefinitions>

<Button x:Name="changeText" Content="Change the label if checked"
HorizontalAlignment="Center" VerticalAlignment="Center" 0}
Click="changeText Click"/>

ool =l Hukrle %% 2 g2k WPF1H Y & 4
Th9fol 7?2 o ZIAL 115 2 AFE 3hal ob & H%?

<CheckBox x:Name="enableCheckbox" Content="Enable label changing"
HorizontalAlignment="Center" VerticalAlignment="Center"
IsChecked="true" Grid.Column="1"/>

23 o 7%kt 7)) OHe)

-
144
i
P
ol
ol
B3
)

1
WPFE HIA3E 3g UEs $2 &

e A7 sle b s FUth 2213l 4E5s AMShe = o ol s
o o2} 7HA] 7laE sl e Aol vk, el g sEEe o
= lFYh A 13255 A5 A2 v, CHel 7125 thA FAITE 1213l 10
ol thA] XAMLE Eokghe m, of2iio] 3kaet 7|28 7IWe R 25 o 47
WPFof| A4 <= A5 Ut

<TextBlock x:Name="labelToChange" Grid.Row="1" TextWrapping="Wrap"
Text="Press the button to set my text"
HorizontalAlignment="Center" VerticalAlignment="Center"
Grid.ColumnSpan="2"/>

1o

</Grid>

OHIE 2HS2 HIME=O] CHE C# S ERILICE
private void changeText Click(object sender, RoutedEventArgs e)

{

if (enableCheckbox.IsChecked == true)
{
1if (labelTochange .Text == "Rj_ght" ) ............................................................................................... :
{ :
labelToChange.Text = "Left"; UL HH 22 Visual Studio 20080IM X[HEIX| 9= .NET 4.00] U=
labelToChange.HorizontalAlignment = HorizontalAlignment.Left; CH 7|5E2 A28},
}
else Z ks ung  Visual Studio 20088 MS3H= B9, 0] 20| 3% 20| SIS uf, 2 KK 2A
labelToChange.Text = "Right"; 7 EHAEE A QIALICE 20089 NET ZH|{F0] E|Al HES 35Q1L|Ct &of| U

labelToChange.HorizontalAlignment = HorizontalAlignment.Right; L OMSS NET 400| C# 71552 AMREILICH 3EI0]4 2] 0|LIASRI0 [, 8X0flA] Z2liA 0]LAd

} :
) P 2I0IXe} ZHM(covariance)S BISLICE Visual Sludio 20080|IAH= 0] 7[SE0] OF& FIHe|X| 44

else : ,
o 7] =0l Aol = oM EES2 HMATIX| iU 200820t O M22 Hisg AR HH
labelToChange.Text = "Text changing is disabled’; S MxI2 4 GITIPL ChSR O oixls A3 4 QUXIDL 2o S1F 3 Chol TISSS A8E 4 8
labelToChange.HorizontalAlignment = HorizontalAlignment.Center; : ~Lict
. SL|C
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WPF §-8 Z27900] A8} AEjlol A% FEe7] S1o) XAMLE Mol 243) TeEE 2 4 Sl
‘4‘4 Fil} o] IDES] A A2 & 4= Q5 th 28| “7|=8E BEI"HM SHEEHZ st P

o] BAt}h 1831 MainWindow, xaml. csS €l A A ol A InitializeComponent() S S&5h= 3o
%‘3@% AR A @el ul S BElsH SAICE

G e ARl AT F107] w8 Z2AA 9l Aas] {FAIT Clt1(Debug) ) ZHWindows) ) X
Abrl(Watch) ) ZAFAL 1(Watch 1)& F2A|8. AR Zoll M thisE AoEAlth

Mame Type -
E@is &, - PracticeUsinglfElse.MainWindow
# base & ~ System.Windows.Window {PracticelsinglfElse.MainWindow}
& _contentLoaded bool ex\B\OCK

¥ changeText Q ~ System.Windows.Controls.Button
W& enableCheckbox) @ = Systern.Windows. Controls.CheckBox

W labelToChang Q- System.Windows.Controls. TextBlock -

Ll o

1z el
© sic1x100 o xan mes mE A Hz2 e

=
<Grid Background="{StaticResource ApplicationPageBackgroundThemeBrush}"> c—Z F2
<Grid.RowDefinitions> Y
[
<RowDefinition/> 7‘b£|3 |7 )(AML

<RowDefinition/>
</Grid.RowDefinitions> o
<Grid.ColumnDefinitions> z

<ColumnDefinition/> ﬂ'iib’uil \

<ColumnDefinition/> c—3
</Grid.ColumnDefinitions>

— L
<Button x:Name="changeText" Content="Change the label if checked" vz z vz z
HorizontalAlignment="Center" Click="changeText Click"/> [/:I\ _g,,l;kl
2 eZ C
<CheckBox x:Name="enableCheckbox" Content="Enable label changing" .
HorizontalAlignment="Center" IsChecked="true" MV\ADW 7117\‘"‘7"
Grid.Column="1"/>
“NHM
<TextBlock x:Name="labelToChange" Grid.Row="1" TextWrapping="Wrap" 4
Text="Press the button to set my text"
HorizontalAlignment="Center" VerticalAlignment="Center" /.,43 l/l—l’l

Grid.ColumnSpan="2"/>
</Grid>
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© 501 LietmoChange 438 2414 301 27490 AL

Watch 1 * A X

Mame Value Type -

& labelToChange. Text "Press the button to set my text” O - string

# labelToChange HorizentalAlignment Center Systern. Windows.Horizontal Ali
& |abelToChange VerticalAlignment Center Systern. Windows VerticalAligni
# labelToChange TextWrapping Wrap System.Windows. TextWrappin =

P& XAMLOY Q= 7)H £HES AFso& A s Futt,

<TextBlock x:Name="labelToChange" Grid.Row="1" TextWrappingz"W_Lap_"
Text="Press the button to set my text" «&——
HorizontalAlignment="Center" VerticalAlignment="Center"
Grid.ColumnSpan="2"/>

22} AR Zo| A labelToChange., Grid 2-2 labelToChange, ColumnSpana 718l EA|t), o] HEELS
Windows, UL Controls, TextBlock Z4A|0]1L, o] A= o] £45& 7HAaL $IA] g5yt o] XAML 4742
Fold7ka?
Feies &7
213t Window Q10
9 OIRLE 23 2MIQ.
Z2 WS 205kl MainWindow, xaml, s IY-S Gof |7t A A= 3o A MainWindow= ZtolHA| Q. o] &
A= Window?] A B S=iA Yt IDEoA Windowel 23l Stof| nfg-AE 11 A0 HA| o5& BAS.

public partial class Mainkindow : Window

{ A dishdAe] E A, 8. BA | BelEkE Vs

public MainWindew() |53,

{
nitializeComponent();
y

oA L& 1S thA] A& EA|Th InitializeComponent() S S&5k= Hio| Z0hdS A4Sl FI07|S w2 ZT2A4]
A A2 Al FAITE AR O & FokebA this ) base ) baseg S A AlSHRE ATEAIT

Watch 1 * [ X

Mame Type -
= this 4, - PracticelsinglfElse.MainWindow
base 4, - System.Windows. Window {PracticellsinglfElse.MainWindow}
base Q, ~ System.Windows.Controls.ContentControl {PracticellsinglfElse.MainWindow!]
km oppe B @ base Q, - System.Windows.Controls.Control {PracticellsinglfElse.MainWindow!}
71905 # J Content stem.Windows,Controls,Gri
o1 ’ 'Z’:S OMETERC ContentZ Qg’%u{f' S?Egnm Windows.Controls.Grid LE% NTH &MIQ. T
S ARy
BNIQ.

XAMLo| /det AAIE A7k F<t A FAIL, o] AAE2 e FollA 2As] Al Ayt of7]ollA= Y Foll o]

Tt =
Sl Uk ke ARSo] QiAnt A dolghAlct,
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MEA EFEBE7|

2o 22 A5 9 WPF 22n 2202 2 A THls) Halct

8ol A Wk 311 A](Go Fish!) A& WPF 28 T2a2 0 & ulSo] EAJt) Visual Studio 2013 for Desktopa &

o] 2 WPF $-& 2 732 A3 rh“Save the Humans S AAAE AAE Q). thof o= E go|R 5
XAMLE A5 tARIs|A|, HEE T o fagh HiQl Y=E-E vhEo] & AUth £9] A= tlAaE AEES A
Sl= tj4l WPF XAML HEES ARE3| AT},

TextBox@ Button HEE2

t—e e

o] A& (Button/)

R 2202 27 vk 51 StackPanel
b g I; Ly o] 72 (TextBox/) g Axs, 2 N3t 12N 01 B2

7hd AdQ, 21Z0) P2 NI OHj Q120

Your name Your hand

Ed Start the game! Two of Spades
Two of Diamonds

Game progress

Ed asks if anyone has a Ten Seven of Spades
Joe has 0 Tens Sewven of Diamonds 71 = Ada.
Bob has 0 Tens Seven of Hearts —
Ed must draw from the stock. Ten of Spades
Joe asks if anyone has a King Ten of Clubs

Ed has 0 Kings Ten of Diamonds
Bob has 0 Kings

Joe must draw from the stock.
Bob asks f anyone has a Four
Ed has 0 Fours

Joe has 0 Fours

Bob myst draw from the stock.
%9 cards.
e has 7 cards.
Bob has 5 cands.
The stock has 7 cards left.
o] A2 (ScrollView—

er/)7} 2 Ad 8,

Books

Bob has a book of Aces
Ed has a book of Sies

Ed has a book of Nines
Bob has a book of Eights
Joe has a book of Queens

/

o] A& (Button
o] A% (ScrollView— OIHQ EINKIOI Qe E T2 1A EJ< D
h g Aeg, € HESULDL HLE R &S ol g Axg,
- HONITIG! BRI/ T B250) 3 E LHE
EVRiN BIREZ &0 T

er/
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Two of Hearts o] AL (ListBox/)

Y vl A== offiet gyt

oe must draw from the stock.

Bob asks if anyone has a Three
Ed must draw from the stock.

Bob has 0 Tens <ScrollViewer/>

Ed has a book of Aces
Bob has a book of Kings
Bob has a book of Fives

<ScrollViewer/>

Windows Presentation Foundation

*

Seven of Hearts

Eight of Spades

Nine of Spades HOAloIN 3L0
DHEL2 ol

Ten of Diamonds "O"K,El K'D\J.V ul ALY}

Jack of Clubs HROD

Jack of Diamonds

Queen of Spades €/
Queen of Clubs

<ListBox/>

#9) 2719 wfe} BRLALL SAEs Telm ] it G5 AEEE THT Yich, F 271 2
7] 9114 AY BHAL el EQ 4 ek

n |

.

& 37100 N
Q101 ‘HQl0I
Na& D

‘* X2 o702 » 545



ot 2l

- o X

A ejolot} FEE

XAMLY WPF Q42 5hte] 3-5-30] 5yt & 257 % glofolrollA HAES| oEshar sy th AujA] oll= 2719

Button®} 7F=5 Ho 7] 913k ListBox, AREAFS] o] 52 A&Hb7| 93t TextBox, Y| 712] TextBlock #Ho]&, T 712] Scroll—
Viewer Z1EZ0] Q55U A %13 A3HGame progress)¥} 5(Books) ] AEE-2 8 w7yt

(5]

&2V AN 3Q

BILE a R i
: AINETHAR HE ListBox &at 01€9)
HQ0 £2E DITHE BAIDIOH O UE? Sk

RN AN [eh]
QI3 3712 S0k

7By
SerollViewers ok 82 BN OFF

E2y 701 Q010 O, WQYH HR0IE
L3 2 OiTHE KOOk ShUTH

|1 Y=-2-of thgk XAML-2 (Window) B L=Z A&t Title £4-2 9] Al&E-2 “Go Fish!"®, Heightet Width /42
2715 AR FrEAIHolA F 2715 vhHE wjulct, &/do] Mok= A& & 4= dFUTh. 12]aL Background 4/d&
3|1 Gary= A8l FAlL.

XAMLof| 5t E (Window) 9] A2 BlZ19dUt}, o] ZRAE 9] 0] 8-S “GoFish"® Z|3%. THef o2 o] &S Yk
x:Class £/d0l oj2lito] Y&rt ool Y Ayt

<Window x:Class="Go Fish.MainWindow"

Window E1201 xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
L 0] ENE2 xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

Sf=tele}S=h

—> Title="Go Fish!" Height="500" Width="525" Background="Gray">

OlQUHIE  <Grid Margin="10" >

NIRRT

StackPanel:& o]-&sl|l4 Z&|o]o] o] 52 YT TextBoxet Al Buttong $h Ao 5T,
0 <TextBlock Text="Your Name" />

<StackPanel Orientation="Horizontal" Grid.Row="1">
<TextBox x:Name="playerName" FontSize="24" Width="150" />
Margin ENOIN & THQ) =RE7HQle
© <Button x:Name="startButton" Margin="5,0" HQ LI (AT/Q2E)u ER(Q)/
Content="Start the game ! "/> O}'EH) O:IHH%_ K'%EEHD_ O-'|7l0|]|\'|1:.:
</StackPanel> - o

15 01842 B, N 01HE 52

L * NSO 2211 50,008
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o] 7} Flo5-2(“Your name”, “Game progress” 5) TextBlockdUT} Margin £AJo)| 4 $12 oful

<TextBlock Text="Game progress" Grid.Row="2"
Margin="0,10,0,0"/>

ScrollViewer AEZ2 A1) A8 A2HGame Progress)= FA|3] U,
HAET} oA A9 AT F 87} Uehdot,

(3]

<ScrollViewer Grid.Row="3" FontSize="24"
Background="White" Foreground="Black" />

Bo FA57] 98k E thE TextBlock¥} ScrollViewer AEZ0] QI & ScrollViewer HAEZ2
718 =3 9 22 AHL Stretch(E8)2 Fo] &yt A 9831 AEZ0|%, ScrollViewer
ZNEZo] thefsh &l T 7o) ubA| e = Q== Y3t €& e FAIT

<TextBlock Text="Books"
Q Margin="0,10,0,0" Grid.Row="4"/>

<ScrollViewer FontSize="24" Background="White" Foreground="Black"
Grid.Row="5" Grid.RowSpan="2" />

Yt Qo) QERL 002
TEZ Ao]o] 20t 37k flsiA 9] oS 4094 = FUt, ListBox®t Button] AEZS NI M) &/ C201 Q)&
2 A HA =2 vjAR]sfjoflt . ListBox2] 32 233} 683 Atolof| AA QlojA], Grid. Row="1"2} HEEQ Grid.Column="2"

Grid, RowSpan="5"2 A& &5Uth, o] A& uj ListBox= o] AU}, do.

<TextBlock Text="Your hand" Grid.Row="0" Grid.Column="2" />

(5]

<ListBox x:Name="cards" Background="White" FontSize="24"
Height="Auto" Margin="0,0,0,10"
Grid.Row="1" Grid.RowSpan="5" Grid.Column="2"/>

“Ask for a card” Button®] HorizontalAlignment®} VerticalAlignment:= Stretch= A4 gi5H
1A HEo] Al otof A QIR T12]3l ListBox AEE olefjo]l 205410 ZLe. Eo] gl T}

6 <Button x:Name="askForACard" Content="Ask for a card"
HorizontalAlignment="Stretch" VerticalAlignment="Stretch"
Grid.Row="6" Grid.Column="2"/>
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2 2710 G 3} o] 2HE e} *

Je|EE % Hlolobeg gt jS: Ehalel Epeluch there A0 Holx| % Tixjelsh v §851, #= Euks ool
Ul 94 XS 0@ 217} the shuio] uh ZRstICt 31914] o]t 37le] dol gt A wimel Al WAl Ul 5
o 2¥¢IUI}, TS} EOILIL BOISOIE B4 5:29) Hl&-E I3k, = A A& 3 wAlel Al WAe) HelE 3]

9I 409z e 22 25k Tl ot Sl ARES kA Ak AL iRIsHs Wlo] ofehe] AUk

Z dlolokrs A7) et B3 2| Ao FEUuth

<ColumnDefinition Width="40"/>

: : . N ' . X HHul &2 St } EHiH &
<ColumnDefinition Width="5*"/> i i <ColumnDefinition Width="2*"/> <Grid.ColumnDefinitions> X Y E2 2 M) i et 2. 56
""""" {RowDfinition [<TaxtBlock/> T L . BUl2(5:22] HIE). J2|7 1 Ato] 40
Height="Auto"/) . o <ColumnDefinition Width="5*"/> ZjMlo| Ho| UELICE. HIO|EISE EAISHE
Grid.Column="1"/> L : N scrollViewersf ListBox ZES
Row="1"Q & iy 4S 0|0i34L . <ColumnDefinition Width="40"/> / HorizontalAlignment= Stl;e_t:hi
Y ST} 05"51 NINSH? ) I 201 . <ColumnDefinition Width="2*"/> MEE|o|A D2 Y SLCt,
"""" Rowbiiiton|<StackPanel Grid Row="1"> <ListBox </Grid.ColumnDefinitions> *
<TextBlock/> Grid.Column="1" * <Grid.RowDefinitions>
<Button/> Grid.RowSpan="5"/> C .
<RowDefinition Height="Auto"/>
</StackPanel> L , J . " 4l Hmj ol 7|= =0l= 1+LIct, TE
______________________ ListBox& &l Gy 42 <RowDefinition Height="Auto"/> |syoju AlRslx| o= BZHS M| UM
Hoam= o < TextBlock Grid.Row="2'l> TN 570 B2 KR <RowDefinition Height="Auto"/> |0l S0IL7LI Z0iS + UZ. ListBox2t
ot1 QIAIQ. O1& HOIRIQ) fFinition/ S #mf ScrollViwer7} 0] 2ol ZX U0{A,
RN Q2E EHQ {497 <RowDefinition/> <& SO|LI7L} DSOS & Q&LC),
e QI ListBox2 L&, <RowDefinition Height="Auto"/>
(RowDefinition/J \<ScrollViewer 01 301 J1& £01L 142 SerollViewere 718 &K/ <RowDefinition Height="Auto" MinHeight="150" />
Grid. Row="3"/> 1O 712 = crollViewers 71€ g u g

5T a2z “Streteh’z NRZI01 Q545 THOIRIQ)

<RowDefinition Height="Auto"/>
37100 2t 0] SOILFHL BEO S LTt

</Grid.RowDefinitions>

(Rowbefintion | TextBlock Grid.Row="4"/>

J2IZ0IM HEE Q) 82 Orzlo) it %o
ZJ,QI? :ﬂrvj L> o=l omon NHEZ [HEE DE 39| &=0l= AutoZ E/0f
teHol FgQ1€ B sy, °'*LIEI Oft StLte| 30| SOo{LE7Lt
......... satisiniion: . . . . Z0|SM . 7 slof| 25t 9-IE; L5t
Rowbefintion, [<ScrollViewer Grid.Row="5" Grid RowSpan="2"> </Grid> bttt il
" eight="Auto oo] ZOI0rQ2 OroEIdHe SO0{L{7L} E0SLICE.
inHeight="150"/) 7‘ ORI8O0 2 WPF Gi0) 2010t =
ScmllVlewem 150&£0 & NOIKIR) €= 2 0N R S2|1C0 QEQO) e B0 BRI
OO N H(XAMLOIN QLB IS S OH717| HEAN B HBES ... </Window>
Heah=Auta ) QLIEOI Bk £01F 15002 NRIEUL, <Button
Grid.Row="6"
Grid.Column="2" />
N |
XAMLOINQ 30 & 815 & 04E NN 0l HEQ] B2 6, A2 20100t 1211 R/ : ‘
RO Stretchz NRJZIOI MOl 272 o NRIBHE. 01 30) %01 (RowDefinitionHeight) & X

K& (Auto) O 2 Z101 QIOIN LHQQ) 70101 Tzt £017H HRIEUTHHEQ) 014t 1.3t).
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Hizsh Hof=s =273

Windows Presentation Foundation

Workcer Bee Assignments

nboradcrane |
Work the next Add lumberiack |

shift Feed a Lumberack
| Assign this job to a bee | Brealdfast line 2 EI

1.Ed _
Report for shift #20 g ‘IJ?:IHES () Crispy
Waorkcer #1 will be done with "MNectar collector’ after this shift :

Vorker #2 finished the job 4 Fred ) Soagy
Worker #2 is not working 5. Johansen O Browned
Worker #3 is doing 'Sting patrol’ for 3 more shifts . Bobby, Jr.
Worker #4 is doing 'Baby bee tutoring’ for & more shifts (®) Banana

Job Shifts
| Baby bee tutoring W | |_-"' E”

Add flapjacks
Ed has 7 flapjacks

Nead lumberack

Border ZIEEZ 0|23l0{ ScrollViewer ZEE F2|0ll HIS2|E THE0| M.

LYSS JEUX|L HH2= OfF AR SHX| (ELICh

047101l “Breakfast for Lumberjacks” &0l Al2E XAML =7} QI&L|CH

+
s
1

BorderThickness@ BorderBrush 58€

<Border Grid.Row="6" BorderThickness="1"
- , . w.  OEIZ2 EQO| HIHI 22 2
Mar‘g:_m: ©,5,08,0" BorderBrush= GPE-I}:" > [ 7250) Ob.EQ NN ks QLI
<ScrollViewer Content="Ed has 7 flapjacks™ "'~
BorderThickness="2" BorderBrush="White" MinHeight="5@"/>
</Border>
\ Border WEZQ dito) 2 HEZQ T35k ol
BH0} 271 0IN0) HEZQ OB StackPanel, Grid,
Canvas AEE 82 OHE HEIOIHZ NQBIQ.

&M ZO|Lt QIRIZIMA AS HMH ScrolViewer ZIEE0ll= BorderBrush?} BorderThickness £490] QUSLICE 0] &MER2
ANZE OFRAE SHX| 47| R0, =2 2= Z40|Z. ScrolViewer= ContentControl?| MEZ2HARILICE ContentControl2]

ScrolViewer ZIEZ0] &7 HIF2IE REs WOl JUSFLICEL CHE ZESE IRRIDIXIZR. Border ZIEESS AIEsH 2AMIL.
St =

01901 EIZ2I0) 2712 N NRJatUT

0] 22 CIXIRISH7 | IsHA] StackPanelS AFREILICE &=0(|2 300, H|Z 5252 MESHLIC} 12|11 ResizeMode £41S NoResize2
LIt 27H9] (Border) ZIEZS AMESHA, Sits $1% StackPanel ZIEZQ| HIF2|S PHED, L2 Sit= ScrolViewer Z1ES2)

HIF2IE 2S00 SLC.

Worker Bee Assignments

Job Shifts
’Eaby bee tutoring Assign this job to a bee b Epy
L

OI%Q (ComboBox>QIUILY, 9z e o 7 = &

CComboBoxltem/> B 10} 8420 022" Work the next shift

NRJoH: Content 502 MJZI0) Ol
Shift report
Report for shift #20
Worker #1 will be done with "Nectar collector’ after this shift
Worker #2 finished the job
Worker #2 is not working
Worker #3 is doing 'Sting patrol’ for 3 more shifts
Worker #4 is doing 'Baby bee tutoring’ for & more shifts

01 SerollViwerOll Bl E 2 E71017] @IdiiM Content 5 € NGRUDH
£ 4120 &#13;2 E7101 BT BorderThicknessE RENZ ot 1,

BorderBrush 0120l 21N EIZ21E Q501 BMIQ. £01= /509U

0| Z= CIXIRIGH| floiM J2[=E AREEILICE 77| 2ol =01
AutoZ ZH5H0, LHES A EFEEiLict J2|w o o] 0|1 7|12
("ot Z2)e2 HFsiH, &o| a2|=0i W5 ShELICE StackPanel

<StackPanel Margin="5">
<TextBlock/>
<StackPanel Orientation="Horizontal">
<StackPanel> <StackPanel> <Button/>
<TextBlock/> <TextBlock/>
<ComboBox> <TextBox/>
<ComboBoxltem/> </StackPanel>
<ComboBoxltem/>
...4 more ...
</ComboBox> N
</StackPanel>
<Button/>
<TextBlock/> ComboBox HE£9) SelectedIndex
<ScrollViewer/> ENQ 00z KoM K I
</StackPanel> 3t20) 201H 3 ENIQ.

<Window> NS 0128101 Kol M9a Bk

3712 NRoH 2M1Q. 2211 Mol 3712 ERbIM
H-2H EROH=K] 20101 EMIQ (Height= “400”
MinHeight="350" Width="525", MinWidth:“Sooﬂ

2 0|85 Z2 &ol| ofe] HEES =5LIt ZF TextBlock ZAEE2  [<Grid Grid.Row="1" Margin="5">
Of2Hoil 5Z4dlo] ofuto| UELICE 12|17 02| & TextBlock ZHES2 <$ex:gloxc/kl>
<TextBox/>
fiZoZ Zh 10Tl ofHo] AELICE (Window) EH 2Fe] £H8S  ||<TextBlock>
0|25HMI2 <ListBox VerticalAlignment="Stretch">
o — . .
<ListBoxitem/> 0) H2 1€ £0](1*) .
<ListBoxitem/> N “ »
Lumberjack name 4 more ... LH:HK] Dle %[:O\I% AUtO E
[ <ListBox> 22HM 01 42 Rol 3717+ AH
Breakiast line OI'RAL ListBoxQlL+. ComboBoxOlik K23+ moiT SoILTHL BOIEUD,
1.Ed <ComboBoxltem/> Ei22@} 70| <ListBoxltem/> <TextBlock>
2. Billy 2 01Qt ; ; = <StackPanel Orientation="Horizontal">
o 3 ?Fe OIOS,;JD. VertlcalALllgnments <TextBoxl>
Bt 3o & z
:'JFT re.tChi -c HLJE - YOI SOILHALL BOIS <ComboBox> ... 4 items ... </ComboBox>
e O ListBoxE %01 SOILHL BOI5 L o
Feed a lumberjack </sSta(::§|;aneI7
N <ScrollViewer/>
2 T O i i 2
%Ql ResnzeMode§ _ <StackPanel Orientation="Horizontal">
Ed has 7 flapjacks “CanResizeWithGrip’Q 2 <Button/>
NIRIBHH, 013 H & 57) <Button/>
e e B0 122 mhot oo Ny | |l«/StackPanel>

28 Hoxlof U= HESH sl SAN HAMEL 85 S
EX|2 25 ZAES0] Cio] HI0lEIS F716HA HEZ 0] HHEXE 20|=5

US| FML.
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Height="300" Width="525"
ResizeMode="NoResize">

<StackPanel Margin="5">

<ComboBoxItem
<ComboBoxItem
<ComboBoxItem
<ComboBoxItem
<ComboBoxItem
<ComboBoxItem
</ComboBox>
</StackPanel>
<StackPanel>

<TextBox/>
</StackPanel>

</StackPanel>
</Border>

FontSize="18"

<ScrollViewer
Content="
Report for shift #20&#13;

Worker #2 finished the job&#13;
Worker #2 is not workingé&#13;
Worker #3 is doing 'Sting patrol' for
Worker #4 is doing 'Baby bee tutoring
n/>
</Border>
</StackPanel>
</Window>

<TextBlock Text="Shift report" Margin="0,10,0,5"/>
<Border BorderBrush="Black" BorderThickness="1" Height="100">

WS WPF S8 Z2TIMO= CA| BHE0 ZAICE M
E

<Window x:Class="BeehiveManagementSystem.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation™
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="Beehive Management System"

Qa7 E ;iAo =R 3HH(B) A Qi
uoz

A, AE o1, Q2% 0480 12
NRZID

<TextBlock Text="Worker Bee Assignments" Margin="0,0,0,5" />
<Border BorderThickness="1" BorderBrush="Black">
<StackPanel Orientation="Horizontal" Margin="5">
<StackPanel Margin="0,
<TextBlock Text="Job"/>
<ComboBox SelectedIndex="0" >

0,10,0™>

Content="Baby bee tutoring"/>
Content="Egg care"/>
Content="Hive maintenance"/>
Content="Honey Menufacturing"/>
Content="Nectar collector"/>
Content="Sting patrol"/>

<TextBlock Text="Shifts" />

<Button Content="Assign this job to a bee"
VerticalAlignment="Bottom" Margin="10,0,0,0" />

<Button Content="Work the next shift" Margin="0,20,20,0"

HorizontalAlignment="Right" />

Worker #1 will be done with 'Nectar collector' after this shift&#13;

3 more shifts&#13;

' for 6 more shifts

A

[==] o
WPF S8 Z2TS M5k, 2F o J2|=8 +Fot ZESS F7IRILIC Yol
LE u]

FML.

XAML ZE7t HE2H FEat
CIECtn2? XAMLOIA i
FALEH (E8H S ¥2
HAISH= of2] 7HX| Wiol
USLICH
2|31 XAML2 BT &M
®a2lof FASLICH 22 A=
25| 2 zofl UCHH, EfIE

CIE &MZ XIS 5 ASLICH

Border HEEQ
SerollViewer HEZ
2

L£—  EoBEZZ

aHFUDL

ZENTEOME ML )
NZEI£ 8] BI0IEUL. Content

ENC B 8 2rE angun,
oHN &#13;2 KoM &L},

Windows Presentation Foundation

<Window x:Class="BreakfastForLumberjacks.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="Breakfast for Lumberjacks"
Width="525" Height="400"
MinWidth="300" MinHeight="350"
ResizeMode="CanResizeWithGrip" >

<Grid Grid.Row="1" Margin="5">
<Grid.RowDefinitions>

<RowDefinition
<RowDefinition
<RowDefinition
<RowDefinition
<RowDefinition
<RowDefinition
<RowDefinition
<RowDefinition

Height="Auto"/>
Height="Auto"/>
Height="Auto"/>
/>

Height="Auto"/>
Height="Auto"/>
Height="Auto"/>
Height="Auto"/>

</Grid.RowDefinitions>

07100 A= Q 0| NRZIO) Qs R
R0l 371& 525 x 400011, Bk § 37)&
300 x 3500}

4o

377t M=Hxl= RE 17|
2I5HM ResizeMode £42
NoResizeZE M&g £ USLICE,
CanMinimize= Z[A310 g £+ U
CanResizeWithGrip= £t2|
orziel B0l 37IE =HE +
J22 wAlBH SLIct,

30 rh?:
rir Jh

H

<TextBlock Text="Lumberjack name" Margin="0,0,0,5" />
<TextBox Grid.Row="1"/>

<TextBlock Grid.Row="2" Text="Breakfast line" Margin="0,10,0,5" />
<ListBox Grid.Row="3" VerticalAlignment="Stretch">

<ListBoxItem Content="1.
<ListBoxItem Content="2.
<ListBoxItem Content="3.
<ListBoxItem Content="4.
<ListBoxItem Content="5.
<ListBoxItem Content="6.

</ListBox>

Ed"/>
Billy
Jones
Fred"
Johan
Bobby

“ /s Q% 2RIOI QRO Z0) 01k SR W
"/> S01= AYS OrEY) QidiN =0) 322

> 7RIS, 017100 Q& ListBoxet 2
feﬁrf?/> HEEL a0 BEut oy oy

OH=RI B2 HOIQ.

<TextBlock Grid.Row="4" Text="Feed a lumberjack" Margin="0,10,0,5" />
<StackPanel Grid.Row="5" Orientati
<TextBox Text="2" Margin="0,0,10,0" Width="30"/>
<ComboBox SelectedIndex="0" Margin="0,0,10,0">
<ComboBoxItem Content="Cri
<ComboBoxItem Content="Sog
<ComboBoxItem Content="Bro
<ComboBoxItem Content="Ban

<Border BorderThickness="1"
<ScrollViewer Content="Ed has 7 flapjacks"

</ComboBox>

on="Horizontal">

spy"/>
gy"/>

wned" />
ana"/>

<Button Content="Add flapjacks" />
</StackPanel>

Borde

BorderThickness="2"
MinHeight="50"/>

</Border>

rBrush="Gray" Grid.Row="6" Margin="0,5,0,0">

SO0l Qo)
BorderBrush="White" & U

<StackPanel Grid.Row="7" Orientation="Horizontal" Margin="0,10,0,0">
<Button Content="Add Lumberjack" Margin="0,0,10,0" />

<Button Content="Next Lumberjack" />

</StackPanel>

</Grid>
</Window>
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£2fa| X, WPFE OHiCt Windows Presentation Foundation

¢ Menultem@ 2TH0F HIOIE 74N
QlUTt ListViewdll Q& BILES

olcjog & % 0] oA LotO otEo] B Window Zixl= H|0|E| HHAES
E"O]E1 H}L] (;I—i 2 E]-]I] —‘——-] O]: O]-E’L] D"'IT l_]-l_"_ ]_]-E O:I H }\]E} ) i I I I 1 = Menultem — 05]1]’ QT ()
AF8317| 2isi MenuMakerel Meat 3%0t71 2Iof TosTring
oI ke &ebn] 25 7)ofsAILa? £hu] i ofelite] XAMLE] 4sichi okt gl oLASiAS AL} Corden BINEE QHEOITEALIL:
T A=A oS I3 WPF Q42 v 4o} St soETE eeET ree ——
Window Z8A|2] AAJA= StackPanel 2] override ToString()
2|7t 2tEa{1 sk= H|o|X|IL|CE, DataContext £4-& MenuMaker?] Q1A

Bz Agach, ol Hklg e XAML

ListView®} TextBlock?] W] 9= (Runy EHI1E A19-7] <8l TaF glolg vielgS ARgshch gja !
of| A Al

A BRI E k7] HsliA Runy BIT1E 018310, TextBoxoll P vhelE& ARt

Mumber of items

| 10 | [Make a new menu|

0] 712 TextBox7} x:Name 4/440] ZQ ¢tk= AL oJujdh
t}, MenuMaker Z44|o]] NumberOfTtems®] <-4d©] B =]
7] wioll, 1AE xsl] Slal ofH CH LE=ofA = 2/de TextBoxa) OISk

Turkey with honey mustard on italian bread
Salami with french dressing on rye

Number of items

Salami with honey mustard on pumpernicke!

Turkey with french dressing on italian bread La7H e AR S}OJZEQ S
‘ .; umberOfltems
Turkey with yellow rustard on italian bread N0 2 IR,
Turkey with honey mustard on a roll QN 7} TextBox 22
HRIGE of O 2

Ham with brown mustard on a roll
Pastrarni with honey mustard on rye 51901 QB0 E "oy,
Roast beef with yellow mustard on a roll
Salami with french dressing on white

This menu was generated on 8/12/2013 12:53:58 PM

ListViewet g
TextBlock M —> \
&g MenuMaker (7
Q) 02 on 7H\
HI'?_IE;%E* 'J—':'Ao-lol %E 7—|||-‘||7|' MenuMaker HWJ%%L"E}-
ZQsi |} -~ HE2 MenuMakerg dIsl2tn L24FLICH
=2 X
Windows 2443 3719] public 4/4-& ¢ Ty umoerOfifems s . 48 \ #E2 MenuMaker2] UpdateMenu() M4 =5 25341,
712 N ak‘— =g A0 o] :Ho/\e ‘st Vie D Menu \ ; ObservableCollection®]] A|=22- Menultem= £7}510] W=
2l MenuM; er =g EaS I Bt S Ee Y GeneratedDate Cpy O O ZAAFRTH ListView= ObservableCollection©] H7% wjujck
7F 54Tt int® <] NumberOfltems Box ooy

NI A\ o A
9} ObservableCollection &-32] Menu, UpdateMenu() 70y, OCk"\g¥ Ao ALY,

DateTime 5% ¢! GeneratedDate”} 1%,

F I LICH HOIXIE @7 2EE HI| Mol

i 3
2 AS HIY2Z MED SUE S2im| = %S s + AULIR?

olx 2

El
XS7HK| ¢
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ALQ
Olzjat

w2

g2t & 2: FETE ZAIEZe) MY

S0 EB7) QliM
LOIH HIoIg2

voe

N2aL HOIQ. Tat
NumberOfltems
NS Qi ose

HQIES Ngat

R-JE]=3

562

Hx, Z2HES HHsiL|Ct
2L WPF 3-8 =2 78318 AT 7|12 2} 37|82 92811, A2-2 “Welcome to Sloppy Joe's" 2 gt

MenuMaker S2AE FIIBILICEH,

A A HE] 7712 H A kUt $4 08 i =5 AAste] & Hashd SHAE TEo] BAITE AR el
Menultem®] ObserbableCollection= A4ttt o] Menus= UpdateMenu() M4 =7} 3% djuict 7441 UL} o] b
A EE FA Menuol] gt g} A1} GeneratedDated2} &2]+= DateTime A4S 7§41t Z2 A Eof| Menu—
Maker 225 2718l BAIT

using System.Collections.ObjectModel; &——— Olusing 210I0] WO HOQ.
ObservableCollection<T>7} 0]
class MenuMaker { HOMSTHOI 01 Q1Y) 20|k,
private Random random = new Random() ;
private List<String> meats = new List<String>()
{ "Roast beef", "Salami", "Turkey", "Ham", "Pastrami" };

private List<String> condiments = new List<String>() { "yellow mustard",

"brown mustard", "honey mustard", "mayo", "relish", "french dressing" };
private List<String> breads = new List<String>() { "rye", "white", "wheat",

"pumpernickel", "italian bread", "a roll" };

public ObservableCollection<MenuItem> Menu { get; private set; }

public DateTime GeneratedDate { get; set; }

public int NumberOfItems { get; set; }

public MenuMaker () {
Menu = new ObservableCollection<Menultem>(); NZH K7} CreateMenultem() BINZ &
NumberOfitems = 10; 2RI%0] 01 Menultem HRIZ HIISUL
R UK HQ K BE0] TRITIE BNS 12

: & rorun,

private Menultem CreateMenuItem() {
string randomMeat = meats[random.Next (meats.Count)];
string randomCondiment = condiments[random.Next (condiments.Count) ];
string randomBread = breads[random.Next (breads.Count) ];
return new Menultem (randomMeat, randomCondiment, randomBread) ;

}
m HIE00) ERISIL N
public void UpdateMenu () { O 0] 4% 201 FRBHER) el

Menu.Clear () ; NTHEMQ. Ki22 Menultem AN

for (int i = 0; i < NumberOfItems; i++) { NINBIR) 5Lt M2 @ ata e
Menu.Add (CreateMenultem()) ; E70101 2K NiEHE WNSHT.

}

GeneratedDate = DateTime.Now;

S0 23t H DateTime2 NLOHIQ.

NumberOflitems7t
o NN ok 0l s
: ;infgof] 4 &= 4ol :élf% Ni0171 QIdi DateTime Q42 NI DateTime@ e ke
e 1352 12 BRSHE BIE MR DateTimeoin 2k N7+ dramy KL statLicE
N 03' LOg,\ggi; Qs:,;un. &2} DateTimeQ AddSeconds () mIMZ ) & oo olp) &
22, BB cTl e =
Appendix ii A SRR 5 QUELID 2213 Houret Day0fWeetot @ Egoz

SRE 2218 & Qs T

Windows Presentation Foundation

9 Menultem 22HAE F7IEHLICE
dloElE Al7] 18 A T4l SeAE o 8he A9 23 o AT TR UE S ke A
AT vl ES STtk 7S ZAT) ofefjofl Qv Q. of#Eo] Eolsh= vl 71| HAL.

class Menultem {
public string Meat { get; set; }

=

it

public string Bread { get; set; }

public Menultem(string meat, string condiment, string bread) {
Meat = meat;
Condiment = condiment;
Bread = bread; ToString() oMz 2

} QHIZI01 ZJH Q. Menultem

public override string ToString () {
return Meat + " with " + Condiment + " on " + Bread;

=)

}
}

O XAML H=RE SHE0f EAIC,
7)o A= AFo] 9| 8. StackPaneld o] 834 ol A E whE 2= 9Lt Q?
TextBox 2] HH]+= 10094t} ofg&9] TextBlock-2- BodyTextBlockStyle2] 2~E}
13} 5 2] Rund L7 QUK WA RS WA S EAFR,

0|8101= B0 BIOIES
4K DHIQ. TIOIE
HIOIGS Ngat WU

Mumber of itemns

|1D | |Makea new menu

irTurkE\r with honey mustard on italian bread
Salami with french dressing on rye

OI'HE ListView HE 20}, ListBox HEZD}

0}0] TQHE. NN O ListBox2+ %€ M0l
Sk 2eE NEQ 00, 22N Folat

sj20) NEIO| Q. BIRIAE ListView HEES O

Turkey with honey mustard on a roll oo QeINS RIZELID 21 5201 Tt HOIE
BZZI2 ooz, B2 g Ot 8oz

i wi . e BD2)|

Pastrami with honey mustard on rye ZNjE b QUSUITE RN 2 HIOIE BLZ 300

SN 2 3 RiID! 819 ST

Salami with honey mustard on pumpemickel
Turkey with french dressing on italian bread
Turkey with yellow mustard on italian bread

Ham with brown mustard on a roll

Roast beef with yellow mustard on a roll

Salami with french dressing on white
This menu was generated on &/12/2013 12:53:58 PM

XAML ZEZ 27| Hof| 2321 4o = o] IS US 5+ ULIR?
A= o702 »

A2Q INBIE 0) 4 2RI

K— NINIROIN NIRJREITY, 22200

public string Condiment { get; set; } Q71 Qo) K& ENo
- O 77 oV -

RNIOIN 2RI 01 S04y,
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HI2E T2[1 ZF

o

24| OISt CllO|E] HIQIES XAMLOI F7FfLict,

MainWindow, xamlo]| 7}t Z150] o17]of| -8, XAMLAIA A2} 81 (Gridy <} 2= Bl 1 (/Grid) &
StackPanel2 HFAFEA| Q.. T18]31 HES] 0]E-8 newMenu®z gYt}, ListView, TextBlock, TextBoxof| A H
ofe] Bl AT, lole] nielg e AR HIES S| o8 44T Wask giri iAol vE
o olE-& 442 WR7} gl DB HES HE-2AHE o, newMenu Clickol2he olge] o= 2
EUE AFso g St FUTh.
<StackPanel Margin="5" x:Name="pageLayoutStackPanel">
<StackPanel Orientation="Horizontal" Margin="0,0,0,10"> TeX’EBOXOﬂM St
<StackPanel Margin="0,0,10,0"> 1?—%— MRS e
o A
<TextBlock Text="Number of items" Margin="0,0,0,5" />
<TextBox Width="100" HorizontalAlignment="Left"

A7) QIBHN (get/

ListView ¥EZ Text="{Binding NumberOfItems, Mode=TwoWay}" /> £ set), @Y
RUSIE ListBox </StackPanel> E”O'?' aoige
2 HHM Tto}Ol <Button x:Name="newMenu" VerticalAlignment="Bottom" M%UJUD-
OIEH BrIEN Click="newMenu Click" Content="Make a new menu"/>

NEENQ. </StackPanel>

564

() <ListView ItemsSource="{Binding Menu}" Margin="0,0,20,0" />

<TextBlock> R
<Run Text="This menu was generated on " /> Ol Run> Bi27H Tejot % &4
<Run Text="{Binding GeneratedDate}"/> - FUQ. BEET} B101Y &I&

</TextBlock> SZ0IMAk BHLO) TextBlockS

</StackPanel> NS & Asyro.
MainWindow.xaml.cs0ll ¥l=22| IE-H|IQIEE FIFEHL|Ct.

A= AR = vl AT MenuMaker?] QJIAEIAS AAJSIL, dlo|g] vilgS AME317| 93t HEE
o] glojg| AYAEE 43| FUTH menuMakergh= MenuMaker =7} Ql5U T

Mainwindow.xaml.cs@ Ol A=<

MenuMaker menuMaker = new MenuMaker(); .
&k & MenuMaker HES

public MainPage () { K7}-F=|5.,2L41:}. OIHQ HOIGE HEES
this.InitializeComponent () ; { oz okt StackPanel@l TIOIE

HELEZ NQEE.
pagelayoutStackPanel .DataContext = menuMaker;
}

StackPanel®] HF2%| 4 Blo]e] ASAEES Helshok et Tefof mE AESo| 3 vlojel e

EE Y ] fiol,

AR O. 2 Click o|HIE g5 MAE 28-S 45| QA MES de—2dU. vlws Bilsh=
SEL okt 25U
private void newMenu Click(object sender, RoutedEventArgs e) {

menuMaker .UpdateMenu () ;
}

XAMLZ} C# FES SAlof| A4g + JU=E OHIE 2HS2{Q| 0|ES HIE = U= #I2 L

UELICE 22Ol “22 WS #8701 7IM, IDEQ]| 2IHER =70l thehA XiMEH LIS HTEML.
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oA L2 1RE Ao HAILh, TextBox®) FH& 302 ek, ofehe] 3714 Fo) =

HlwE A/l 2L

Mumber of iterns

|3 | [Make a new menu|

Reast beef with mayo on rye
Salami with french dressing on white

Ham with honey mustard on rye

This menu was generated on 8/12/2013 1:1%:53 PM

uolgo] AL} §olahx] ShH ALHEAITE TextBoxol “xyz” 2-2 Elo]ElS Qlejalx] gk Otel RNJEI= QLS
- _ _ _ 5 N
A7) ABALL, ol U= Dolup) SFuic, TextBoh BAY Aol Swsp shy O NHEHO.

2. vRely 27} NumberOfltemsIA] &1 Ql5UTE, o] o]£<]

2EF ZlobA, ZAEE 49| FR o s MEs Sy

BAE 442
NumberOfItemsoll vFol T %l o4 5]
Ldch 223 elole HE A E ol Num-
berOfTtems £ /42 1hala ol F &l 30l &
Aol L Aol G H ol RE 9k 2k 82 ATk RE
M3 v U5 Uk

Mumber of items

XYz

%42 7H HlolE 7H|

00 7H0] YNIZIR)
S5UTT. OFR] 27} B0k
at Qo) HRH2Q.

Mumber of items

3

2 ol olel HEl
A~ ET1FNumberOfItems £
intHol2kl Y 2 ullg 22l Fab
4 Yz’ 2 AGHITntH 2 2 uk AL
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g% Hdig
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FEIAE0f| j0JE] '£7] Windows Presentation Foundation

— =

A alx 22 XAMLE HHE Aolsy Bajc ©  XAMLOI FX 2| AAE 715tT Tlo|E| HHMASE MR,

Window, R 15 XAML $1& 71k dow. R 7} F71E| % 1 AR
XAMLE 9=9E W& u), StackPanel, Grid, TextBlock, Button¥} Z-& A&} A 12 E w54t (TextBox) Ej iﬂ zlofg_e:?;r:fj OEP Sl Z}oﬁijq_-r FehH. 4 </Window. Resources) s HI17} 74 tl
B XAMLEY 371310 sl - 2 Toxtoxe] Ql2selee] ot 28 71 ToxtBos = 204 H e, 2 o e 5 7S =

. 290 o] 23l ol o 1 =2 S _njslols e - o <Window.Resources>» SajA AMXIO| Dj7tH7} S I HH B|AAE
x:Name £/d-& °]-8-84 TextBoxol °|5& F-ofdll F&. ZE-HISIIE=2] C# =7} TextBoxoll Hs17] §13f o] o5& T 2718t & QULICH. AAIKIol Y77} Ik
oA . = MHE oo —_

AT T 3 App XAML TO|Xloll OfE OIS MMMl W77
XAMLo] 5 2AA(Static Resource}S 57120 24 Zell29] Ql6l22 Ao}, w50 HEo] A3 4 Uuich 3 Menutem
T12)31 djofe] Bl e A 2ol @ gisuich 53] tixoueld Wolx, Letv] 2o] TR0 R HolrbA Menu- ] MenuMoaker |

${Window.Resources>

Makerg A4 2]AAE vHEAC
. o] A2 L7k ARgShE vl o] o] HE FHAES Hol FUth MenuMakers A®31L, 2]4:2 7]9] xKey©
=t | 5 od =] ol s A_Il‘ Sh
@ =Z=-HIBRISOIM MenuMaker ZES ARSHLICE, menuMakerS I
XAMLeJA MenuMaker 2229} XAML HEIAE Hlo|B| S AAsh= Cf Z=5 AUt

<local:MenuMaker x:Key="menuMaker"/>

MenuMaker—menuMaker = new MenuMaker () ; XAMLE H=20
HE A AAS o)A Y= menuMakergt £2)= 4% MenuMaker 2445 241 Q&L
public MainWindow () { FIIE W, ol
this.InitializeComponent (); FindResource() e StackPanelZ} StackPanel2| 2= Xtoj| et DataContextE AFE!LICH
: £StackPanel DataContesxt—=menuMaker; ?lﬁﬁi g+ H}7Z4Z:9] StackPanelo| A DataContext 4432 A3 o},
} i <StackPanel Margin="5"

e 0| LIQUIATIOJAS | - DataContext="{StaticResource ResourceKey=menuMaker}">
D2HEQ| HUAWO]AE XAMLO| F7FiLct,
21 9.6 XKAML 5= Aehg BAIR, ximlns £33 71 U599 A1 918 2 4 et o] & IS, MRES] Click OIS QSRS R HE, A el 2ot s el S
private void newMenu Click (object sender, RoutedEventArgs e) {

AES vl 2oz HofEof Sl =
MenuMaker menuMaker = FindResource ("menuMaker") as MenuMaker;

<Window x:Class="SloppyloeChapterl®.Mainkindow"
menuMaker. Men ;
xmlns="http://schemas.microsoft.com/winfx/2886/xaml/presentation™ | enuMaker.UpdateMenu () ;

xmlns:x="http://schemas.microsoft.com/winfx/2806/xaml"

Title="Welcome to Sloppy Joe's" Height="358" Width="525"> Z2 O ofAs] o] AAY ATt 721 XAMLY| glo|E] AEAES 271312 o, [DE)A] ‘jx_ oJo] Qlojiti=x]
A =& xmlns £/ 5718l FAIT, ot a? gloje HEYAET} 7= 27t IDE= MenuMaker®] JIAEIAS A5k, Bl % EES A
7] $180 S4% AT, 21 Aagsp] 2ol ol vi7 Ao Tlollol ) vl B 4 quls, Sea)

<Window x:Class="SloppyJloeChapterl®.Mainkindow"
xmlns="http://schemas.microsoft.com/winfx/2686/xaml/presentation”

xmlns :x="http://schemas.microsoft.com/winfx/ 2006/ xaml™ o
xmlns;local="? a T 2212 Nooty| RIoI&
Title="Helcom o' Microsoft.Win32.SafeHand|es (System.Core) . rNumI::-er of itermns N K_ D4 DIRIOILI0IN 812 &
.l SloppyJoeChapterl0 (Sloppy)oeChapter10) 0 EQlsan
&' SloppyloeChapter10.Properties (SloppyJoeChapter10)
i ol 0] Ik Oz N&% - ; . .
i :Eem ::;S;t:rll:i} ilgggg:z,oll 'H\SH"OU]SLH% cfu N S}% Salami with honey mustard on white Turkey with french dressing an a roll
=m i & Pastrami with relish on italian bread - .
o 2 RS Salami with french dressing on wheat
A 'GHH R AR e Turkey with relish on italian bread

WAL AN W5 AT, ofet 2ol SRS\ httprz nipre soismoIs LD,

OI2 XMLO) B IO ~ : . ]
ENOULI “mine2 2101 ——=xmlns:local="using:SloppyJoeChapterl0" AIHOINDIZQ. B K2 Ly Turkey .\.'.'lth french dreissmg on white |
Q1 ZJ0j NERIYE Ol LRE7H NIRRT QEIQ. B9} RERE) Y2 Ham with french dressing on pumpernickel
071N "l);’caﬁlgz;gﬁuu, 2| 0|22 SloppyJoeChapter102LICt. J2iAM HAAHO|AT} ‘ R > | This menu was generat /12/2013 11:5404 PM__
= NSO, 1 2RE0) ol HOION ORI AWMEIULICE A0 SHEIBH LIQATHO|AS HOPMS.
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2|AES| 22[7|S HHY=ZAICH

dlolel §23l02 A EPsb

Y AEof|A g FAIT ©f, ObservableCollectiono]] §li= ZiA o)l BIRIG =]} Sli= ListViewoll thet ListViewltem,
ListBoxItem £-& ComboBoxItem AEZ9] Y8 Ho] ZUt) 181 Sotn] 29] vt BEE9] 7} ListViewltem

A= Menu AgA0| 9li= Menultem Aol BRI HU T, ListViewltem A= 71524 © &2 MenuMaker 244 €]
ToString() WA EE T&3h E th2 WY O & dloje] vRIgS A8k dlofH §lE3(data template)S ©]-&

sho], uRRIgE A2 &4 02 HE dHo|HE Ho & 4= 5t

{ListView) Ei1E $+335l0{ 7|2 HIO|E| HEXS FIHELIC
712 {Biding}Z 0|23}0{ &=2| ToString() HIMES SE&HLICE ListView B122 arhz Wy
L/_ Z0,>TN D2 8122 &, orzho)
<ListView ItemsSource="{Binding Menu}" Margin="0,0,20,0"> oo ¢ListViewd B2 EW@

<ListView.ItemTemplate> L QD 92y ListVie
(& [y =2 Y W.

0142 712 HoiE
o

ENIZ2|0l |}, <DataTemplate> it L
B B g1 emTemplate B2 8 713N
ListViewltem <TextBlock Text="{Binding}"/> g HOJE B2 210 M_(;gguu_

</DataTemplate> EER =

S BNotE B 42 90l {Binding}2 713

</ListView.ItemTemplate>

MR, </Listviews BIOIZE Y4RIO) ToString()
NNZE B3
HiojE| MEXS HZASM o570l MHZS eS| SAICE
b Run E122 HIOIG&E & Qs 7 B 0] Mtk
> <DataTemplate> / =TV DEEJ:HEOOZ:;; [ oﬁf SR
{DataTemplate> <TextBlock> = Te o= WA
Q HIENQ. <Run Text="{Binding Meat}" Foreground="Blue"/><Run Text=" on "/>

ListViewQ LHHK] <Run Text="{Binding Bread}" FontWeight="Light"/><Run Text=" with "/>
LEE0 njz
T e

3 <Run Text="{Binding Condiment}" Foreground="Red" FontWeight="ExtraBold"/>

LHCNQ. </TextBlock> Salami on pumpernickel with mayo
</DataTemplate>

Pastrami on rye with relish

Salami on white with brown mustard

O|&! £7H HlolE HEX2 0{2{20| Bsh= o HEEST HaE + USLICL

<DataTemplate> N
P . . ‘ DataTemplate "iNIQ) Content  [faiian bread
<StackPanel Orientation="Horizontal"> RO & N it
=N Q B0 THNIOIN aF italian bread L
<StackPanel> NQBE R oI 5 italian bread
& S . 32N

<TextBlock Text="{Binding Bread}"/> i
<TextBlock Text="{Binding Bread}"/> BIoI= Eél%a’\'% Otol %E%Oﬂ rye . |frimcle dyessing
<TextBlock Text="{Binding Bread}"/> NEN710 NDH, StackPanel it rye

</StackPanel> AL HEOIHE NGO BT

<Ellipse Fill="DarkSlateBlue" Height="Auto" Width="10" Margin="10,0"/>

<Button Content="{Binding Condiment}" FontFamily="Segoe Script"/>

</StackPanel>
</DataTemplate>
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ofl Ef2E F7t61H o™ o] UofLi= HE?

W s 27k o, Window 28171 21513, 44 elan

£ 371t o] 79-oli= MenuMaker?] QIAEIAES AAJS]AL,

Window 1A 2]AAE 2718t} Window A= Resources

2t Zeles "HMYEE 2L JlssUn wef o] HiIE Rt .

HHAE o]&s4 Window A& Aw2ctd, MenuMaker?
QIAEAE EFIS= ResourcesS 22 4= Ut 2lans Al
A of, x:Keys AME-Slo] 2laxof 715 Syt

o] AL YUr9-9] A 2|arolx MenuMake ZHIE 3t7| L5
A, 0] 7]19] ARE-S 3]-83} Zlo] %, FindResource() WA= A] o]
u| AHEEUT

Q « KeyZ 0|2310 MenuMaker E|AA 7|2 MEGHSLICH EE

xName= 01510 ZAEE0]| 0|2 EJEULICEL =7t CFE HE?
MenuMaker ZHRIZ &7| 2IsHA] @H FindResource() HIAMES 0|25t
7ZE? 12|10 7| Al 0|02 Fo™ Of E|LIR?

W wer ot nmge 2718 o, xamLel] sy w4
Window Z3]0] a2 ME7} 2715 e}, x:Name S48 ALEs}
wl, FEo] oS £o] Fth, wiof o] 58 elA] oo, 7l
EE AR Window 23] o] oz oldis] AEY
o}, o] 28 BTk, XAML 2] S)of 71E 2] 2z G of
o[2g Bo] FUt}, WES] o= WS elo] FHAL F11. X

A4 Holl A newMenug Z71al14] BHe1sh 4= 1tk System,

Windows, Controls& =3t} 18] Content $4d0] =
Button Z8#|= "Make a new menu'& A& E U}

gl st cheA) el Ut Window 24412] S U ool #7he) 2,

FindResource() A == x KeyollAl 2743t 715 ARG, &
o] FES =31, A Ao this, Resources| ‘menuMaker”]
= 718 HAK. o= MenuMaker Z4H|9] 225 HA €
AUt gas gayejolA die F2E 7|2 3] mfjfo]x%.
“RIR 2| b I (static resource) & 0120] B3 K2
HEOD 7 oIsE RO N 218501 NINET)
20|k. & 1300 0N static WZ & 0K

W o wes 0 om xave g9 gon wra:
Eﬁ

HIQIE ZB=7} 15 ZAIE £0(0{0f §HL7F?

ﬂ . ohe, BE g9 4o ulelgat 4 Qs vhok
£9] fat F RO Yito] A2 HEHE 4= ¢l o BRRIgo] &
2Ty, 1A gobd vRglgo] BAE R, Te|al HE HES
9] £A4d50] YIAE RN Ho] QA= <54t EnableMyObject
gt Eef= HlolE Y AEA bool gha AThar 78] FAIT
o} 9] IsEnabled#| & oH Boolean &4 2 2= o7& Hiellst
< 9)554Yth EnableMyObject 4733kl whet T ESS 2d3)s}
AtHenable), H]2dSHdisable) AEl= THEolF T

IsEnabled="{Binding EnableMyObject}"

22 GHAE £403 uRlgdA I True -2 Falses £
o 4= U THe Ao thsiA] Azal] Brokd, 2 oz Fu).

Q . ®E 2|AAE E7151T, XAMLOIA] HJOJE ZEIAES AMx
S f, CHOIN MRS TK= 22| of DES H0JEIE Zof HA|
5t 27127

ﬂ . IDEE= 2 @e|2) 3t o) 2 a8t 23S A AJsH= o] e A
HES a1 Q7] wjiEo| %, ofe|Eo] XAML X9 MenuMaker
g AaAs Z73IAAL, IDEZF MenuMaker?] QIAEAS 284
T}, AT G2 oAl newit 0 & o]F A & 4= §l& Y
o, SfuehH H-2 o2 AdEEe] Al s = AL, o] A
Atso] AdE|ofof 5}7] wfFol| %, o] A= ufj [DE=
GA] AE-HSRIES] C# A=t Aty e} qief #lo]
ol AZ 2lAAE F7I3hH, IDE:= TextBlock, StackPanel
S #Holxof Sli= o2 HEZ9] JIAHAE AAdsk= AA™E <
2EAE AT o= HAtoldof UEhd HEZS 45
< AASkE, 2EjA HlolE Y AES} HRIY A2 E AAFS
wf ol5 E3} w2 ol HrE]o], IDES] HjRloltof UrE}
v AR,

Hol g S ol 4l 4o
W 2|l 26| ) LA RG|E L,
222 o)l M1 21 255 Wikl

P ez 18 E L elbuz),
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KA &[2Ix] Windows Presentation Foundation

: L = =z &
INotifyPropertyChanged+ BIQITIE 7841 7§4lah Fuict GeneratedDate £AJo] uHd mj,
o 0 E A
MenuMaker 2271 w32 =45 off, vlely = ListView”} 7341 Uth k29 MenuMaker+ £A|of| Generat— }E'] H}O}}‘i MenUM err 11 OH E—}‘] E]' o
228 AABHA] Bl % vloltlE] AEZo| 9 o]HL MMAFIA] BHL/IQ7 11 0] 9= _ . ) °
e Ogﬂ};} | ;;‘ ] H,,L;H,A,aejﬂfofku B 71]] o ;7}"; L o};‘; A e INotifyPropertyChangedi= System ComponentModel gizssol o] glotdl, gy
ableCollection®©] Eq1 [MIES SHMAI7{ B}Q] HEZ | ek 7] W&y - MenuMaker 2|2 u}elo] )% usmg‘jo Z7)shc} C O|7| O[HIE 7} LAliSH=
Button A2l 4] 2R 1), Click oAM= 2AYA7| 7L} Timer7h 574 A7k ZIHE|4E 1, Tick o|l=S 2 | S5 %o ool oM,
A2 23} et = ObsemablecOuecuoncw o] Z71E ALt AR ), oL} ukaigh et using System.Componentiodel; ~17E
. N - = - 1RO MEE O|HIE SHE2
glo|g A= g5l 47} vlolgE ZIEE)7)] glo|g7} Hgi=x] delZ& 4= )4 Ut PropertyChagnedeh= Tl gﬁolj;Mjkei %Lﬂﬂioﬂ IgilfyPropertyChangedg TA517] SalA, IDEE o83l #} . AT
o]#lE7} 33+l INotifyPropertyChagned QIEHIOIAE F315] 7|5t 5l HUiTh 40] W7 wjulc} o] =S v 502 QIEFo)AE TR, | of o[MIZE wAA[ZI 24 00| M0,
AA MRIGHE HEES A5 o= 7JAlsEHTt Elass MenuMaker : IMotifyPropertyChanged 15RI0fA] O[#IE O] =& 5EAl0]| CHaHA] HHS A
8- L ole. XI3e 29 QIEmo| A OMES} =
Implement interface 'INotifyPropertyChanged’
< L . _— , i erE 4 QlCh= AR oM. OnProper—
E[[0))=} 7HF‘”L’ PYoperthhanged Explicitly implement interface 'IMotifyPropertyChanged :
OJHIE 2 HININIFL DT, HI01TE i tyChanged() HIMEE THE M2 OHIES &
HEZO0IH ENO) 413t 7.8 2 AT 23 oh2 2 QU th oWk TS 40| ZbE A o] wjr | B EE OISR KEU :
@aTun. e oM oo, oz, thAl olMIES F7IRhT,

\,°. e, °

PropertyChanged OHIE public event PropertyChangedEventHandler PropertyChanged;

°
)
° - s
H|0|E| ZHHIAE 18] 31 PropertyChanged ©JHIES HFIA1Z OnPropertyChanged() HIAEES 2715t}
private void OnPropertyChanged (string propertyName) { e—Ol IEZ
/ N N PropertyChangedEventHandler propertyChangedEvent = PropertyChanged; HH‘"'\H'L‘ 15
gy 10D Hfole! =EFW - NET IyEQ) i
& . ° if (propertyChangedEvent != null) { . c b :
> .. p L4 propertyChangedEvent (this, new PropertyChangedEventArgs (propertyName)) ;
e®. © o o
. Qe }
T4 4k !
5 }
WEZ0] OIMIES kNDHD HIOITE ol u2Ig %’j Sl &) Mgh=r] AelF7) SIahA £49) olES Q14 & OnPropertyChanged(S B&3hch, 1
kb ENOZSE HOIEE QoI B Eins) Uﬂ = 74418 Wjulct GeneratedDate= BRI % TextBlock2- 73’;10}7] LA, upA]erof B £2] UpdateMenu()
ENQ 2 TRIUD £ SR
public void UpdateMenu () {
..................................................................................................... Menu.Clear () ;
HEIMS A3 st i
;EE—! 1.. HOIE'I 7Hx‘i|2|' 7'i°| HIA‘-’_" P&!gg x—!%n:nl--ll:l' for (int i = 0; i < NumberOfltems; i++) { INohfyPropertyChanged% -
_ : Sisk= A2 AR O,
ObservableCollection(T) Zixll= AX|Z INotifyPropertyChangedS 1 815HK| L& L Ct : Menu.Add (CreateMenultem()) ;
CHAL, LEGHH H2E INotifyCollectionChangedat= QIE{HIO|AS TSIELICE 0] @1 } Tt UG ZIEZ0| 0| QIEHO|AZS F&I5HOFR
E1H|O|—E PropeﬁyChaﬂged O|Hi|§ EHALI Collect IonChanged OlHilE% %’AOH)\‘;‘:“—IEf § GeneratedDate = DateTime.Now; E H|O|E1 H|-0|E—|O| &%%H—M' I_O‘\;; %
FEZ2 0] OHIET} QK| SAEU=X] L1 QLT 2fLtstH ObservableCollection INofifyCollec— ¢ el MRASOHM - NotiyPropertyChanged S i H=CtH
tionChanged QIHH|0|AS 3517 | THE0|Z. ListviewS CIO|H AHAEE INotifyCollectonChanged OnPropertyChanged ("GeneratedDate") ; : BIRIFE HESS AA=X| 4&LCh Hlo|ef Zixt
2 ddst0d ol2det ofHIEo| A SEotAl Euch : } ¢ PropertyChanged O|HIES SH8AIZ THER,

E........................................................................................................................E O]Xﬂ ﬂ]%/\g}\égq, ‘5_]'317}‘3‘]'%1]%7}3, E..................................................................E
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ZI|A| At XAML

Windows Presentation Foundation

TOAl AYE WPF S& Z=Tadoz =EEH SAIC Hl0lH HIIFS $7f3f31‘:“ 0 ol YFZ20MME

o] 7| A A= AFESIA 95Ut Game,cs@} Player. csoll Using System, Windows, Forms: = A YFA1Q. 71
2]l TextBoxehal 23l A Hx2] X954 8. INotifyPropertyChaged2} ObservableCollection (T)& A&}

7] 918l Game S-S w80k ghth, Game,cs?] $1%ofl ot using 2HQ1& 7kt ol7HA| Sk, suiRck Hand 284S 27|53 &, Zdoojel 7] 7h=g UrlEUth, 4719] =g 37Y/
us ing System. ComponentModel; _/'\_ZE)IE_HOI: z;;j],]/] E]— ] ]/\_] I:Eo] 011147“ _8 Z] *E]'ﬁ%i/\ﬂ,g_

TextBox T4l AddProgress() WIAEE F713kt},

using System.Collections.ObjectModel;
public void StartGame () {

public bool GameInProgress { get; private set; }

public bool GameNotStarted { get { return !GamelInProgress; } }
public string PlayerName { get; set; } public void ClearProgress() {

public ObservableCollection<string> Hand { get; private set; } GameProgress = String.Empty;
public string Books { get { return DescribeBooks(); } } OnPropertyChanged ("GameProgress®) ;

public string GameProgress { get; private set; }

XAMLS £&sf0F SiLICE d2|1 8%l Q= Tm|A| AIQe| BE SafAct EAHEHS 2AltL(ES X3 ¢ Q HIQIZ2Z TextBox, ListBox, ButtonS &4/H[2H(enable/disable) SEIS BFELIC,
AO|EO|IM LHEAEEOM|R), Player?t Game 2HAS X6 SAIC AlDLS A|ZFIA] 92 Wit “Your Name”2] TextBox2} “Start the Game”2] Button AFESH = == 3] &
Alck, 18] AlY-S AR mf gt “Your hand™®] ListBox$} “Ask for a card” Buttong AFS-E 4= =S g},
© 71Zol 232 TUs F715t, Woll WA HIYATIOIAS A BAICH, Game S¥~e] GamelnPrograss £8& 712 792, o8 BoPALA) HEL, SE& o & 374
3o TextBox@} ListBox, 5 7112] Buttonel| B}l 3] E-A]c},
& nuA] Al FEE =2 A Eof 78| FA|CHValues.cs, Suits.cs, Card.cs, Deck,cs, Comparer by— O1H L . o
Suit.cs, CardComparer byValue.cs, Game.cs, Player,cs) ’\E/ﬂ %&47101]}\1 7]%_4 %L% ]_36]_ N 011] c 1N IsEnabled="{Binding GameInProgress} IsEnabled="{Binding GameNotStarted}
ok Q28 ZEAE| U Z+ v A o] A ulpo} FHTHo] o] oja] TRAE|A] & AHQ). ‘JE\Q&?Q- IsEnabled="{Binding GameInProgress}" IsEnabled="{Binding GameNotStarted}"
ZrAES AT HAK, Game,cs@ Player.csofl of2]7} o] FA] B Aol Q. e el xish Ast2 Game E2HA0 LFEE Play SHASE $HSHLICE,
[%)1 The type or namespace name 'Forms' does not exist in the namespace 'System. Windows' (are you missing an assembly reference?) oz H‘]Zﬂ?_] Player EEH/\.J *ﬂ*‘]X}L UH 7Htﬂ S TextBox®= gﬁ\%u} ] Game EEH/\.—] Ax=2 H}quz
€32 The type or namespace name :Texton: could not be found (are you m?ssing a using direct?\.re or an assembly reference?) 11, private B0 Hol A (B A o] MZE-E HARZF Zoo]E 278 W ARR-E=XA] o} 9] Start—
€3 3 The type or namespace name ‘TextBox' could not be found (are you missing a using directive or an assembly reference?) Game() HAEE /‘%—E]E/\ﬂﬂ) Z12]31 TextBox FZE /\]‘%—5}‘— Ea, ]’1\1 Game 7“*”—‘] AddPrngeSSO ]
MES TE55h= A= HFAl
o = = O = %
© o= =a2ct Hxol 25 HxE X191, Game Z2hA0] using 2felg FIBMLIC © Game SaiaE Az

bool T4l voidE WHesH=% PlayOneRound() MM EE 424t zah AlQle) WY AR oFal7] QsliA,
v Zaolof7} o] 7S ujs AL BAlEL, o &

© M 2AAZ ASE Game AHAS 27i5kn, HOlE] ZMASS MHBHICE ClearProgress () ; (
) GameInProgress = true; GameProgre§s = progress +
XAMLE 45t0] A4 glatz AM-E Game I2HAS F7R o7& ]'0”7\1 T AT A] H|o] OnPropertyChanged ("GameInProgress") ; Environment.NewLine +
[ " wy . GameProgress;
FAE=N Ao oy A c 2 oI5} glo Ad) Alash A glAA A=A OnPropertyChanged ("GameNotStarted") ;
|5 235l 12|EE Qg dloly HYAER ARt A4 2]laio] XAML 35+ local:Game OnPropertyChanged ("GameProgress") ;
x:Name="game” /) YUt} 12]aL A= A9A7E Z g, w77t gl }‘3)“6111—5 VAR Eataty) gentel o= Random random = new Random(); }
o ol= players = new List<Player>();
T AR oIt ™ - players.Add (new Player (PlayerName, random, this));
public Game () { XAML #{0l Z (Window. players.Add (new Player ("Bob", random, this)); Jd2|o &8 ZAMSEH| QIsHA
PlayerName = "Ed"; . . Resources) El1E F7} players.Add (new Player ("Joe", random, this)); INotifyPropertyChanged
?{andtz nev;z) ObservableCollection<string>(); a0k s, 12|11 566, 567% Deal () ; OIE{H|0|AS 55T,
esetGame () ; sHE| Z4xi=d . 1 0] .SortHand() ;
\ oflM 34 24X xmins:local players[0] <.>r and () MenuMaker SajAQ} 2
= 1 ‘u_%_lgél'l—ll:l'l Hand.Clear () ;
- N foreach (String cardName in GetPlayerCardNames ()) OnPropertyChanged()
= 7|5 Hand.Add dN ; MEE =715HC},
O ol HieIEiE shA Game A0 public 248 S7HILICH | fand.Add(cardane) AMER FopRILIC
if (!GameInProgress)
AE20] AEE £48 Hloly 3} &400] ol gl&U T AddProgress (DescribePlayerHands () ) ;
OnPropertyChanged ("Books") ; public void ResetGame () {

public void AddProgress (string progress)

GameInProgress = false;

OnPropertyChanged ("GameInProgress") ;
OnPropertyChanged ("GameNotStarted") ;
books = new Dictionary<Values, Player>();
stock = new Deck () ;

Hand.Clear () ;
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Player 22HA7}

class Player {
private string name;
public string Name { get { return name; } }
private Random random;
private Deck cards;
private Game game;

Game game;
public MainWindow () {
InitializeComponent () ;
game = this.FindResource (""game") as Game;

o710l 2= FEH[GIRIET UK.

}
private void startButton Click(object sender, RoutedEventArgs e) {
game.StartGame () ;
}
private void askForACard Click(object sender, RoutedEventArgs e) {
if (cards.SelectedIndex >= 0)
game . PlayOneRound (cards.SelectedIndex) ;
}
private void cards MouseDoubleClick (object sender, MouseButtonEventArgs e)
if (cards.SelectedIndex >= 0)
game . PlayOneRound (cards.SelectedIndex) ;

}

{

Windows Presentation Foundation

TextBoxe
PlayerNameOll —>
ot HioIH
201 Q12 Q.

HEE FEYLIC

public Player (String name, Random random, Game game) {

this.name = name;

this.random = random;

this.game = game;

this.cards = new Deck(new Card[] { });

game .AddProgress (name + " has just joined the game");

}

{

public Deck DoYouHaveAny (Values value)

Deck cardsIHave = cards.PullOutValues (value);
game .AddProgress (Name + " has " + cardsIHave.Count + " " + Card.Plural(value))
return cardsIHave;

}

public void AskForACard(List<Player> players, int myIndex, Deck stock, Values value) {

game .AddProgress (Name + " asks if anyone has a " + value);
int totalCardsGiven = 0;
for (int 1 = 0; 1 < players.Count; i++) {

}
if

}
// WA 7]E Player 28149 Z54tt

if (1 !'= myIndex) {
Player player = players[i];
Deck CardsGiven = player.DoYouHaveAny (value) ;
totalCardsGiven += CardsGiven.Count;
while (CardsGiven.Count > 0)
cards.Add (CardsGiven.Deal ());

(totalCardsGiven == 0) {

game .AddProgress (Name + " must draw from the stock.");
cards.Add (stock.Deal ()) ;

XAMLOIA HEE S22l

<Grid Margin="10" DataContext="{StaticResource ResourceKey=game}">
<TextBlock Text="Your Name" /> \JBIEQI GIOIE HEILE L Game
<StackPanel Orientation="Horizontal" Grid.Row="1"> FeHLUn, nE H0Ig2 0
<TextBox x:Name="playerName" FontSize="12" Width="150" Z2ik0] K07 H20)E.
Text="{Binding PlayerName, Mode=TwoWay}"
IsEnabled="{Binding GameNotStarted}" />

<Button x:Name="startButton" Margin="5,0" IsEnabled="{Binding GameNotStarted}"
Content="Start the game!" Click:"startButton_Click"/> L )

</StackPanel> 047101l NI HHEQ) Click OIHIE

<TextBlock Text="Game progress" Grid.Row="2" Margin="0,10,0,0"/31Z27} QlZQ.

<ScrollViewer Grid.Row="3" FontSize="12" Background="White" Foreground="Black"

Content="{Binding GameProgress}" /> <—_ A9 K& £ ScrollViewers
GameProgress@+ Books =Kol

<TextBlock Text="Books" Margin="0,10,0,0" Grid.Row="4"/>
<ScrollViewer FontSize="12" Background="White" Foreground="Black" 8013 EIQZ2Q.
Grid.Row="5" Grid.RowSpan="2"
Content="{Binding Books}" /> 4?/’/////
<TextBlock Text="Your hand" Grid.Row="0" Grid.Column="2" />
<ListBox x:Name="cards" Background="White" FontSize="12"
Height="Auto" Margin="0,0,0,10"
Grid.Row="1" Grid.RowSpan="5" Grid.Column="2"
ItemsSource="{Binding Hand}" IsEnabled="{Binding GameInProgress}"
MouseDoubleClick="cards_MouseDoubleClick" />

<Button x:Name="askForACard" Content="Ask for a card"
HorizontalAlignment="Stretch" VerticalAlignment="Stretch"
Grid.Row="6" Grid.Column="2"
Click="askForACard Click" IsEnabled="{Binding GameInProgress}" />

<Grid.ColumnDefinitions>
<ColumnDefinition Width="5*"/>
<ColumnDefinition Width="40"/>
<ColumnDefinition Width="2*"/>

</Grid.ColumnDefinitions>

IsEnabled EN2 29 &
HE 22 YND} SFAHLE H) 2ot
QU 01 BN 88 &
HI0IQ BT 12iN ERoN mhat

<Grid.RowDefinitions>
<RowDefinition Height="Auto"/>

203 SN
<RowDefinition Height="Auto"/> HESQ YN/H1Z J(OH/OH)
=
<RowDefinition Height="Auto"/> NEIZ Or50 B

<RowDefinition/>
<RowDefinition Height="Auto"/>
<RowDefinition Height="Auto" MinHeight="150" />
<RowDefinition Height="Auto"/>
</Grid.RowDefinitions>
</Grid>
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Windows Presentation Foundation

Game S2HA7} HAE FELICEL ZA0l|lAM Fst Z=7} ZBt=|0] USLICE

using System.ComponentModel; INotifyPropertyChangedat
using System.Collections.ObjectModel; < ObservableCollectionZ @5t
010l
class Game : INotifyPropertyChanged ({ efolqIn
private List<Player> players;
private Dictionary<Values, Player> books;
private Deck stock;
01 ENE2 XAML public bool GameInProgress { get; private set; }
OléK;EJLKNDOﬂ public bool GameNotStarted { get { return !GameInProgress; } }
;¥2£V‘§K2Lo public string PlayerName { get; set; }
orE e public ObservableCollection<string> Hand { get; private set; }
public string Books { get { return DescribeBooks(); } }
public string GameProgress { get; private set; }
<«— MZ22 Game 2210 MNIRIZQ.
public Game() { HIGM0I 2INIEL oY, TF ot to) HANL
PlayerName = "Ed"; NINIBH, B 712} BELT D10k h HK
r e = ] = 3
Hand = new ObservableCollection<string>() ; 7:f3 tﬂd Aﬁ é%i\ kﬂ =
ResetGame () ; jH'f NIEI0H, OIN N0 CHo

Ol KI®
HIUFQQiEW¥ﬂ public void AddProgress (string progress) {

HI01ES FROHH GameProgress = progress + Environment.NewLine + GameProgress;
atUo 22 OnPropertyChanged ("GameProgress") ;
HOL RIdHo) }

ol QB8 XIZ77tX| o] Zoj|A| OtE BE T2 S
%} 2 SeTol public void ClearProgress() { =77k |° | 0=1|+‘| CE’ ~ :H'_'
EHEAD 01ROl GameProgress = String.Empty; XAMLE AIEst WPF 28 ==}
ol 21012 OnPropertyChanged ("GameProgress") ; Zo| ME5I7]LL CHA| TS 5= USLICEH
SerollViewer } Bl W2 Cltstz . £51 XAMLE

Qs ABSITHHE| SHAZR0IM 0f243 B2
Oreon Qe public void StartGame() { f:o} N E:ol °|<‘)| ! 1; ;
ClearProgress O; -l——I T'_'I‘“E T= I'IT |7|E OI‘.;.L.

GameInProgress = true;
OnPropertyChanged ("GameInProgress") ;

//7 OnPropertyChanged ("GameNotStarted") ;
SFI0IN RIZo Random random = new Random() ;
StartGame() players = new List<Player>();
BIN ZOILL O] players.Add (new Player (PlayerName, random, this));
“i N - players.Add (new Player ("Bob", random, this));
N ZE HO RYT players.Add (new Player ("Joe", random, this));
Vi1, 2301012 Deal () ;
NSO 722 players[0] .SortHand () ;
=T} r\c@om_} g9 Hand.Clear() ;

foreach (String cardName in GetPlayerCardNames ())
Hand.Add (cardName) ;
if (!GameInProgress)
AddProgress (DescribePlayerHands () ) ;
OnPropertyChanged ("Books") ;

i

0| Ry N2 OIHI0IEDHT] @18, Boolean 2t HIRIIE £L0141Q. NIF2 14
AddProgress() BINZ 2 S%0t0, HIOIE HOIES 5ol K NS QEI0IEdN FUO
public void PlayOneRound (int selectedPlayerCard) {

Values cardToAskFor players[0] .Peek(selectedPlayerCard) .Value;
for (int i = 0; 1 < players.Count; i++) {

if (1 == 0)

players[0] .AskForACard (players, 0, stock, cardToAskFor);
else

players[i] .AskForACard (players, 1, stock);
if (PullOutBooks (players[i])) {

AddProgress (players[i] .Name + " drew a new hand");

int card = 1;

while (card <= 5 && stock.Count > 0) {
players[i].TakeCard(stock.Deal());

card++;

} 501 BrpI0, 22 012 Qiopkyai

) ScrollVi .
oll E3/TN

OnPropertyChanged ("Books") ; Viewer NI
players[0].SortHand() ;
if (stock.Count == 0) {

AddProgress ("The stock is out of cards. Game over!");

AddProgress ("The winner is... " + GetWinnerName()) ;

ResetGame () ;

return; \ PlayOneRound () CINIZ7H Hﬂ%‘
J 88012Q. HOl0) Z&S m, R

}
Hand.Clear() ;
foreach (String cardName in GetPlayerCardNames ())
Hand.Add (cardName) ; QIEI01Ed EE2Q.
if (!GameInProgress)
AddProgress (DescribePlayerHands () ) ;

N2 oiEI01 Ed BT 2FN
Q2 HQ, TH0I0IQ TEA &S

oT) e

}
ZRIOIN £ ResetGame() HIMZAIQ.

public void ResetGame() { / books, stock, hand& &712100 L.

GameInProgress = false;

OnPropertyChanged ("GameInProgress") ;
OnPropertyChanged ("GameNotStarted") ;
books = new Dictionary<Values, Player>();
stock = new Deck() ;

Hand.Clear() ;

} OINiON 2 B &
PropertyChanged 0181 E
public event PropertyChangedEventHandler PropertyChanged; k:f// MEQILTY,

private void OnPropertyChanged (string propertyName) {
PropertyChangedEventHandler propertyChangedEvent = PropertyChanged;
if (propertyChangedEvent != null) {
propertyChangedEvent (this, new PropertyChangedEventArgs (propertyName)) ;
}
}

// UHZ 7|2 Game A0 Ut
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HYAHO|A SeHAT ExfistX| 4=Ch= XAML 2FE MURLIQ? 2E C# ZE7} ut
Y E|U=X] gelstn, BE HEEC| OJfIE $HE2{7t AE-H|sII=0f MAE|UE=X] 2Hlsh
M.

2IX101 MyWpiApplication HIZJAH|0 |20 MyDateCless2t 22|= Z2HAS Shalo| MMRIC SiH2t=

YA 2|AAS AIOIGHK] 92 |, 02t 22 @FS = 4 UBLICE

€91 The name "MyDataClass" does not exist in the namespace
"clr-namespace:MyWpfApplication”.

TE-H[BRIE S2 XAML TAESS| OMIE DS} giS E2 XI5 Pilfols RFULICE 27| @aH| AX|7F QU
= UBLICE QiLkelA ChE R0IM FE @F7H L=, SA 2|AATHHIE ENT0) @F 7 EARIC 22

20|z,

o

N

O2{20] 0] LFE xhSIEE 4 UELICE MyWpiApplcation0 |2 Af WPF Z2AES MM5IT, MyDataClass2 = H(0|

Bl 22HAES F716t £, (Window.Resources)0ll A 2|l AAR 0] Z2HAES FIIBILICE T12|0 Fofl HES F716l Al
2. 7241 LI HES| 0HIE SHS2IZ XAMLO Z71517| LIslA, Bution EHZ101 Click="Bution_Click"S Z=7 1L}, Zrf
2 D=-H[51RI=0] Bution_Cick() HIMEE FII6HK| Otle. =S CH| eSS I, fiot 22 2R5 £ 4 USLICE

FEH[GIRI=0]| Bution_Click() HIMES F7151H, @& 7F AlRpRL|CE

CH "2 2RIE Ok 2 Z"(Reload
Project) 2 NEIRIS o, Q2 7}
E2 O 23KE 37 Q50
Ol L0 & B2 Q01 Ee T2
QZ MINKRI7H BNE B2 Q5.

Appendix ii

MollM ST 2 A E of ool tHIHA
ol cthZ A0k ¥ Z ol WPFAIM T 3HAL LHE 2
Ui 4 ol 5 dch
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o ]_] await

r=
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& ZRIHA MessageBox. Show()5 TEFS W 7<= Yol dojit? BE Ao] THHaL, T2 of

SHAE AR w7 FRA HAA AU o] 2O WR HkgAo]x] Fahi|4, WPF W TS

olojof FUtt, HAlof ARAZ} B EEE 7|tk Ftell = ol SHARE, 3RS 7Tk Ay e whd

%‘ﬂ e G2 ARte] o AU, ofd WA=} 3 E}% U] L2 IgE0] o] miA =] 4:30]
| b

=

mlo 2

Y wj71A4] 7= AL 222 (Blocking)o] 2kl T, o] Ao A o|z] B3} T2 o] 71 2 0] o]y

3
qo
_L4
o

L o}L_ A= AT B2 55 Aol o= 53k vhe-2o)#] gt Zﬂ% W2|617] $1siA] await H4tXHoperator)
¢} async MgtxHmodifier) S AM&-RHUTH WPFE shke] 2Hls A ofeliA] o EA| £ Ael7h Bl=A] 22aL o5
oJGA HlE7| A o2 Ae|sh=A] dAlE Fol A AT
Task Z2A= System.
HIZINO0z 55 K Anene Therading.Tasks
LEHLH7) Q108N async RigHkr HAm oA UASLICE. 2|1
MNZ g Moty Delay() HIMEE X|H8 Y| =
_ CH2 HAME -1‘-%'!% 25 dE=
private async Task LongTaskAsync () OESLIC}, O] HMES 2X0lA &
{ Thread.Sleep() IHIMEQF <
await Task.Delay (5000) ; HIXELICH SHRIZ await HLUXIS

Esf HIS7|MoR SEE 4 UEE,
async HMIgtxte} g M E|ojof
SLict,

await FARR= o] FToj| A 2efalal Q= WA =S Al WEUTh 18]a LongTaskAsyne () HIAE =8)0] &
g o 7Ex] Z|ch Ut o] WA S AREAL Shke] WES i wizkA] E5 AEi7E gyt 1 Afe] YR 22
32 CI2 o[HIES} HIS S RX[§HLIC, Long’TaskASynCO YA =7} REEE R o] & &S s 55
HAEE 7|EUTH Alo] 485 oh2 BE o|HlEY} BY ti71r] 7ok S 95U,

RhoF wl M E7}F await AAHARE ARSRICHA, asyne AIRMARE REEA] Alisfof ghic,

private async void countButton Click (object sender, RoutedEventArgs e) {
// ... o' FZE=
await LongTaskAsync () ;

// ... od I=

HA =7} async= ADEUE W, o HIMES 2Eshe B 7HA] &40 3
EE T2, awaitwo] SEEAAE 9] 27 AHE 2 F, 1 Axghe] wkEUTh
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- A E ol whA] A HuTt,

Windows Presentation Foundation

MZ2 WPF 28 =273
A & 4 dFUtt

<Window x:Class="WpfAndAsync.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="WPF and async" Height="150" Width="200" ResizeMode="CanResizeWithGrip">
<Grid>
<StackPanel>
<CheckBox x:Name="useAwaitAsync" IsChecked="True"
Content="Use await/async" Margin="5"/>
<Button x:Name="countButton" Content="Start counting"
HorizontalAlignment="Left" Click="countButton Click" Margin="5"/>
<TextBlock x:Name="progress" HorizontalAlignment="Left" Margin="5" />

tlo

A ek ket o] el 19 XAMLS 2718 FA19., ol 8A] =7k S5k

</<§r/isdtjCkPanel> Z2ME 0[ES WpfAndAsyncE XIRELICH.
</Window> Ot ZRMES CIE 0|EQE AHICIH, o2E2
FC _wjslel= e, LS R8S Z2HEQ| 0|20l A L&jof SLiCt.
using System.Threading; x:Class="WpfAndAsync.MainWindow”

using System.Windows.Threading;

© WPFandasync - o [EM

Use await/async

public partial class MainWindow : Window {
DispatcherTimer timer = new DispatcherTimer () ;

public MainWindow () {

InitializeComponent () ; Start counting
timer.Tick += timer_Tick; 5
timer.Interval = TimeSpan.FromSeconds(.1);
}
int 1 = 0;
void timer Tick(object sender, EventArgs e) {
progress.Text = (i++).ToString();

}

private async void countButton Click(object sender, RoutedEventArgs e) {
countButton.IsEnabled = false;
timer.Start () ;

HEQ| OMIE siE2{= HITHA9| IsChecked £42

if (useAwaitAsync.IsChecked == true) _
await LongTaskAsync (); ALSEILICEH, BA T} XREIACHH, 0|H1IE_o_H o= H|S7|
else HIMEQ! await LongTaskAsync()E SE&LICE. 0] HIME
LongTask () ; await 7|€=2t 2 SEEI0{A, O[HIE HEHE EAl “.é.*-’.‘-.Tl
countButton.IsEnabled = true; Iz o] LIHX| BES Al Astst & U sHELICH e

}

I .
242 AL, £ Mol HAES Ho| F= C1E HES 2755
private void LongTask() {

o El2 =0 Eo Sk
Thread. SLeep (5000) ; EME. ElO|H7I BIS sh= &2t 0] HES AIE|ILICH
timer.Stop(); HIFHATL M2 E[0] UX| 22H | IsCheckedE falseZ} ElLICE,
} J2|z7 OHIE HE2{= LongTask()E S&31M 25 MElo|
private async Task LongTaskAsync() { HEX|A] £lof, Mx| =2 80| RIS MEf7t ElL|Ct, FItst CiE
await Task.Delay (5000) ;

EE& OEI7IX|2 o[HIEo]| OFF2 BFS0| SASLICEH

timer.Stop () ;
}

}

A7 A2 el MES SR, A7t S7I8HEA, Fo) whg-A{ol Huth, HE0] v/l
HA, F& FAoIAU 718 2AY 5 s, TR AT AT A 2 AHiolA HES w2, F2 7t

o
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Atgto] 017117 o Q2

Guy 7H41E nil2 BifzAe X[ 4
dlofe] ZIEYE s} Al TRASS 5] HAITE M WPF S8 TS Waskn, H 5055 G%N"*%

3} Zo] glolg] AEHEV] Q= F FHAE FIRIYTHT a4 B5F using System, Runtime,
Serialization®] B3}, Card 25 913t Suites@} Values EAFS 718 FA1L, 12
3 ofafjo} o A e Hut),

My name is Joe, I'm 37, | My name is Bob, I'm 45, | have My name is Ed, I'm 43, | have
have 176.22 bucks, and my  4.68 bucks, and my trump card  37.31 bucks, and my trump
trump card is Three of Hearts  is Six of Diamonds card is Ten of Spades

Last filename written

chusers\Public\Documents\Visual Studio 2012\Projects New quy:
\GuySerializer\GuySerializer\bin\Debug'Joexml My name is Joe, I'm 37, |
have 176.22 bucks, and my
trump card is Three of Hearts

O oo ame) Aol 28 B ) HX (DI9A 222 S2) ) BE F7}hE
Ay, Zyd3E A3 & System. Runtime. Serializationg 3obA]
At e Eels &

®
IIQL'
<
o

Assemblies Targeting: .NET Framework 4.5 Search Assemblies (Ctrl+E) @ =

Framework Name : : Name:

BExtensions SysemRunineRemoting System.Runtime Serialization

System.Runtime.Serialization Created by:

System.Runtime.Senalization.Formatters.Soag Microsoft Corporation

Solution Systern.Security Version:
System.ServiceModel 4.0.0.0

com System.ServiceModel Activation File Version:
Systern.ServiceModel Activities 4.0.30319.17929 built by:

Recent

bz System.ServiceMadel.Channels FX45RTMREL
System.ServiceModel.Discovery
Systern.5erviceModel. Routing
Systemn.ServiceModel. Web
System.ServiceProcess
Sustem Sneech

o] AL WPF 3-8 L2 71%0| System.Runtime. Serialization Y20 A5
AT AL o)yt 3 2014 XAMLE 718t o] <local:GuyManager)
9] @75 A%7] fl8lAl ¥l GuyManager A5 71 o= lgUth, 2 3004
GuyManager SE129] &S At
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Windows Presentation Foundation

0] TZNIEQ] 0122 “GuySerializer" )T+
©  d=oo xAML TEQL ﬁ‘ L ERIEOI DHE HIOLHOILE RGBT, O]
E2 0121£0] HIOLHOIL0 BHH BIRENIQ.

<Window x:Class:"Guz_Serializer.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:local="clr—namespace:Guz_Serializer"
Title="Guy Serializer" Height="275" Width="525" ResizeMode="NoResize">

<Window.Resources> , 92)Z0) BOE HEILEL
<local:GuyManager x:Key="guyManager"/>zZ—
O] &N 2|k OlL
</Window.Resources> GuyManagerei 31 &l o
<Grid DataContext="{StaticResource guyManager}" Margin="5">
<Grid.ColumnDefinitions>
<ColumnDefinition/>
<ColumnDefinition/>
<ColumnDefinition/>
</Grid.ColumnDefinitions>

<Grid.RowDefinitions>
<RowDefinition Height="4*"/>
<RowDefinition Height="3*"/>

</Grid.RowDefinitions>

<StackPanel>
<Button x:Name="WriteJoe" Content="Write Joe"
HorizontalAlignment="Left" Click="WriteJoe Click"/>
<TextBlock Text="{Binding Joe}" Margin="0,0,10,20" TextWrapping="Wrap"/>

AT o1 Qe 1o AL
TextBlockt ButtonQz 0120iK
StackPanel0] Q54

</StackPanel> 0l TextBlocke GuyManagerol
<StackPanel Grid.Column="1"> Ed =Mooy HIIGEI0) Qi1
<Button x:Name="WriteBob" Content="Write Bob" ’
HorizontalAlignment="Left" Click="WriteBob Click"/> 4/
<TextBlock Text="{Binding Bob}" Margin="0,0,0,20" TextWrapping="Wrap"/>
</StackPanel>

<StackPanel Grid.Column="2" Margin="10,0,0,0">
<Button x:Name="WriteEd" Content="Write Ed"
HorizontalAlignment="Left" Click="WriteEd Click"/>
<TextBlock Text="{Binding Ed}" Margin="0,0,0,20" TextWrapping="Wrap"/>
</StackPanel>

<TextBlock>Last filename written</TextBlock>

<StackPanel Grid.Row="1" Grid.ColumnSpan="2" Margin="0,0,20,0"> <\
<TextBox Text="{Binding GuyFile, Mode=TwoWay}"

TextWrapping="Wrap" Height="60" Margin="0,0,0,20"/> OH OrHE abo) fqi Hi NI & ae
</StackPanel> RIKIBHR QAIQ. mato) YE 20)

<StackPanel Grid.Row="1" Grid.Column="2" Margin="10,0,0,0"> L_.,\_}\g()” H}OJ%E]QQQQ_ 2 TextBox
<Button x:Name="ReadNewGuy" Content="Read a new Guy" Ol Path(H2) 7+ NRZjo197102
HorizontalAlignment="Left" Click="ReadNewGuy Click" /> =oH e !
<StackPanel>
<TextBlock Text="New guy:"/>
<TextBlock TextWrapping="Wrap" Text="{Binding NewGuy}"/>
</StackPanel>
</StackPanel> > OF& o BH02. HO|X|S WAZML!
</Grid>
</Window>
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(3]

using System.ComponentModel;

598

using System.IO;
using System.Runtime.Serialization;

class GuyManager

{

foll SAICt

GuyManager 245 71t} 0| ZR2IM0| M= get FZAMCZ 2]

74l 4402 HiolgE Sy, 287}

INotifyPropertyChanged ol 2x|7} g&L|Ct.

HHASH |C}, O] ZEQ} ZH0| i TES

7l zigel

&Moo= HIQIZE TextBoxE ARREILICE,
private set 22X} public get ZZXIE

ArZstH

private Guy joe = new Guy("Joe", 37, 176.22M);

public Guy Joe

{

}

private Guy bob = new Guy ("Bob", 45, 4.68M);
public Guy Bob

{

}

private Guy ed =

get { return joe; } 37K Q7) ’IE Guy N0

QIE=LITH. private 817 WEZ2Q.
XAMLOIN TextBlock2 0152
HoIgstn QiU

get { return bob; }

new Guy ("Ed", 43, 37.51M);

public Guy Ed

{

}

public Guy NewGuy { get; set; }
public string GuyFile { get; set; }

get { return ed; }
A B TextBlock@ 01 Guy

ENO) BIOREOT QFUT
01 N2 ReadGuy()
oo e NR=EUD.

b

public void ReadGuy ()

{

if (String.IsNullOrEmpty (GuyFile))

return;

using (Stream inputStream = File.OpenRead (GuyFile))
{

DataContractSerializer serializer = new DataContractSerializer (typeof (Guy)) ;

NewGuy = serializer.ReadObject (inputStream) as Guy;

J \s\ ReadGuy() MINZEE RE au%— %, Y7
OnPropertyChanged ("NewGuy") ; Q)3 System.|0 BINES N3 5}% it

HIE=3b0 T XML L) EIIOI HE N
QJdiiNd, BinaryFormatters N0 f% oiN
DataContractSerializer2 NEaLTE.

Appendix ii

public void WriteGuy (Guy guyToWrite)

{ E\ mole

GuyFile = Path.GetFullPath (guyToWrite.Name + ".xml");

if (File.Exists(GuyFile))
File.Delete (GuyFile);

Windows Presentation Foundation

M H2E AT
QIEHM,Pat %BHF(Sgstem 10
HOTHOIE) 2l Ge tFullPath()
HNZ 2 NGO

|0
ml?

mHol0) 0101 . o . .
- using (Stream outputStream = File.OpenWrite (GuyFile))
%FHU‘_H:}DS, {
Fﬁ&ﬁ!?,ﬂﬂﬁ DataContractSerializer serializer = new DataContractSerializer (typeof (Guy));
~EZIQ 0140l serializer.WriteObject (outputStream, guyToWrite);
mOI2 i } .
nEOD 3210 } OnPropertyChanged ("GuyFile") ;
CIOIE HESE
Eﬁ%§@§ public event PropertyChangedEventHandler PropertyChanged;
N2

private void OnPropertyChanged (string propertyName)
{

PropertyChangedEventHandler propertyChangedEvent = PropertyChanged;

if (propertyChangedEvent != null)
{

propertyChangedEvent (this, new PropertyChangedEventArgs (propertyName)) ;

e MainWindow.xaml,cs®] ZE-H[3FI=QIUt},

public partial class MainWindow Window

{

GuyManager guyManager;

public MainWindow () {
InitializeComponent () ;

guyManager = FindResource ("guyManager") as GuyManager;

OIR ROIN £ BZ0 ZRHQ.
lNotingroperthhanged§
235t PropertyChanged Ol
HNINI LI

private void WriteJoe Click(object sender, RoutedEventArgs e) {

guyManager.WriteGuy (guyManager.Joe) ;
}

private void WriteBob Click(object sender, RoutedEventArgs e) {

guyManager.WriteGuy (guyManager.Bob) ;

}

private void WriteEd Click(object sender, RoutedEventArgs e) {
guyManager.WriteGuy (guyManager.Ed) ;

}

private void ReadNewGuy Click(object sender, RoutedEventArgs e)
guyManager.ReadGuy () ;
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Guy Serializer?] A1H LH

Guy Serializer2 glo]g] AEHE 2H3 5 A BAL,

* 7 Guy AAE Z2AHE £ ) bin ) Debug Et|of U= FUt} T2l 24 AR JEE ¢17] Y84 ReadGuy
HES ST 71U 87 Y8iAl TextBoxoll Y= FARE ARSI, th2 AR JHE ¢17] SlsiAl ARE BHEAlC
)1 2AJEHA] o S glo] JAITE F& ol dojuhta?

* Ao TrE HIAE H7|E go] Bt} 1S ga ARtets 51 17 9] 48 XML ol 37137 wjiol Al
(Guy) g BHET 4= AdFULh g Alge] st S dof w4 W A7 3] FAch 183 ohA] HASE Y-S Guy

Serializerofl A @1o] sFAIth, XMLO] fr&8kA] ghrhd ofE o] Uod7t8? 71=

QAR

*  [DataMember(Name=""-

)]e] o128 2L S BAL, XML Baelo] Sloiba? AE

T AP e, ARk enum gt

= S,

ool A4 XML 541& Hele1ba? T2 gle] SuhA] FAFHES XML 5ol 314 E*IE}
*  Card dole] FEHE] HiQlamlo| 2 uIFRA| R, XML 42 o] Jojupir?

ube e TRl

Q - 7H3 XAMLO|Lt =2 453t 1Y, DE CIXIO|Lf= ChA| =3t
2H= HAIXIZ SLCH of J2E?

ﬂ: IDE2] XAML t)zjolus Az EEshch XAML =

£ AT 4, =Ad HolAE ArRIeR & o A ssdTh

XAMLO] A% €48 AF3H o, Window o)) et 2]
22 27151 212 o] 2Tt QiU o] 2|7} tixjol e
Al ®ol7| A= 171§]% Aa7} syt aaa A4 2
of AL FAE £ A4S, FULE oAl WE o v

24 tzjol7} o= EUt}, IDE/} oleie] Zedes o
Al W letal @ A3F= AL olst dolych AR gl AAE Q)
~eizste Wask gl vueldy dutE 2esk Az g
chel ol

IDEOHH o8| 52ek= 1S sh AT AT Guy Serializer
2 911, Guy.ToString() WA =04 ¥I8igHe tf2 thol& =73
et Yrjoly= obd] 4= 7] ¢k AuE Hof FUt o]
A wirollA EFA oA IEE At =7} o] HEy]
Ahapat tApo] AAR Qo] EFfUT] thE A EE HHY BA|
K, A7 oA ez ob] six] uhA| &, thAl Guy Aol vl
H ¥ tE TextBlocks F71l| BAIQ, IDEZ} thA] WEE w7t
A, A1) o] IS ARSI Q& Aol

REH T

Q HIJATOATFOPEE SHIZEIH|L. ﬂa‘”l HYAHO| AR}
XML I EQ| HIYAHO|A= /Tt CHE HE

”ﬂi Ylelawo] A7} off P agkx] thA] sk Azks) BAITH CH,

XML o, A% TYA|AE] ﬁﬂolxl & W ohE Yol 4]
Eatel *F‘lﬁ‘q T A=} U, ZF S84, XML &
A, JJr"‘ 2 ¢ Ho]x]e gt Z}*H FYg o Fo] Q& 1
Al of OIE%?YP ydAaso| A7} Fast A7ER? 9%ollA Befo]
olo] Wiy ZrlE Yohf7] $J8i4 KnownFolders Ze|AS v
SEUh oAl NET 29137t ©Ju] KnownFolders &
YPA7F Q=R AHEALQ. NETC KnownFolders Sl
Windows, Storage WA mo]Ae) Qlojx] AAJs H a7t ¢

of, 22 FEA olgolgtE URbs] 5 e, A ‘?:."E.*
(disambiguation)3}- 2.,

dlo]e] AEE Eg Afo] S Hofof ghich, o] ol 2 AHo] o}
£ Guy 245 BEUT, v el e AEdES A= o
2 Guy2 ﬁaﬁ}o}ﬂ Atk o %7 sjof A7ta? o £& W)
Tr17] gIalA AR the veladolse] Ful Hyrh, Le)a
ofeiie Zesol AEAES EES Pas) gt vl
ot Ze2o] et AST} HelEhe 7 2 Az,

2t 71X o JUELICE. WPF S

2 o2 oM 2iEnt 22 OpenFileDialog®t SaveFileDialog
EHAE ALEE & JUELICH =F o XiMIS

http://msdn.microsoft.com/ko—kr/library/aa969773.aspx

HEet FE o= of2fol UFLICE
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& oA EFEY

%
@]
=]
=
%
[
&
z -
fm
flo
i
)
315
S
kl
o
K
rir
fak)
rlo
rzi

@ ==y

ol OIRI= OOIA TS W 22
ZRoe |}, $Ea ST} 2K elrk,
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http://www.hanbit.co.kr/exam/2165

o] Sl AEoll4] Random H
H Ho| AEY=A] ZropgA| Tt
o] o7 vet Gt

An unhandled exception of type 'System.IndexOutOfRangeException’ occurred in

ExcuseManager_Serialized.exe

Additional information: Index was outside the bounds of the array.

[] Break when this exception type is thrown
Open Exception Settings

LContinue

©  o1RE " Bka? WEe vy o
2. o] LAE nE Fol FEES A

public async void OpenRandomExcuseAsync ()

{

lgnaore

W gho] of® W9o] Soj7b Firka sk
ok, vl AS Aays) BAlct

string[] fileNames = Directory.GetFiles (folder, "*.excuse");
OpenFile (fileNames [random.Next (fileNames.Length)]) ;

—

9 HAIE FAH87] AsiA =AM e ol 88l |AItE. o1 files.LengthE F7I5tAI8. 0& RHesl=

A e, 283 random . Next(fileNames. Length)&

F7bs) B, 4] 02 MBI o e

fileNames[random . Next(fileNames.Length)& F7Fgth. ZAM] o] gk HoflA] 2Hg 194
E oFEe] AddA M7l do] ZF: Out of bounds array index)& & 4 55U,

Watch 1 *AX

Mame Value -
@ fileNames.Length 0
g random.Med(fileNames.Length]) 0 [
gfiIeNames[random.Na‘t(ﬁIeNames.Length)] Out of bounds array index 0 -

NN REOIN N Z 2 S50, HIRHE
NGE & QIS O171M CIQ)7H &N
= =1

r

7
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Windows Presentation Foundation

O 7 Yo Yojga? vl U HYPYS 9, Directory. GetFiles(olA ¥l vjee wHakgtI Tt 1214 fileNames.

Lengtht 00]3l, Random . Next(o 0-& gl 4 02 vigshyct, 8l sjgof 0HA 845 Tl HAQ.
a2H Qg AT} uHOﬂ_,] H OIS Hlo|yitH(Index was outside the bounds of the array)+« HAIA 2} 3+ Sys—
tem.IndexOutOfRangeException oll€]7} 28t}

A gheke gloy shd 1A FATh, U2l M (Random excuse)S &8 27] Ao, AEst ZHojlA] WY utd
o] =] Felshd Fuyct,

private void randomExcuse Click (object sender, EventArgs e)
{
if (Directory.GetFiles (selectedFolder) .Length == 0)
MessageBox.Show ("There are no excuse files in the selected folder.");
else if (CheckChanged())
{

currentExcuse = new Excuse (random, selectedFolder);

UpdateForm(false) ; Y\/ Excuse 7HRIZ NINGHT E;’Q',]
} ZH0) 810 mAlo] QER)
} HNIDHN OIQ)TH N &
HS HINBL D, 201 e
o FColl CHalA Of A MZBIMR? 0] ZE= DINRIZ 201 E1 Q50D
Z0l|l 2= Al £2727 OlL|H Excuse S22

Lol 24531S St %ol o E27HR?

2. o5 Hled & oAIBITE BEAE Lhs Huk2 ob 2 4
Al e 2 S A3l T ka9 o Y & 2 &Ik

AIKEZE ok of 2 1l o) ALk = A2 ol 20)0) 4|
of A%

€28

LELICH 02l OfAN| 23t SEHS Si= Tt 0fciol QU] op
2 i 012 283 ERUL,

B xagnsel dolE A4S ek B gHsA, At v
$83k] 22 o] Waith elgli ofefue] IETL QA AR A
ol dheelrl B AAXE o 4 YA Bgol B A AF FUT
w5k ofefate] Zzago] Aelaobt sk Mg Aukel ool g YrE
el Ol RalT 5 9l 71912 AT,
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ZAFA EFED}
ClH A S Ar2aA BT dla] mz a2io] BAE
gﬂ%qq

SIS AL B B EE gl vERE BAS E B Al A
B3 A DI E CuAS AGAEUT ool WY B T2l * *

EAE A8 Solrti] dahA tlu e tAEE Ays] BAl /- i
© Random HE°| OMIE shSaiol STHUS FIIRILICH

ojtjoll Al FAI7F HAYS=A= L syt vEE ¥l FHE AlE $of Random Excuse ME-S 223w |9
7h e, wheba o] WEL] FE-H[SIRIE FS A1 WHE A WK £& 223 5, U 1(Debug) W )

ST 44 /3 A|(Toggle Breakpoint) & AEalAY FI71E +2 &, T2 IS Alefata ., dl BECE Mefsl
Random HE-& Z2sliA] T2 180] Frhdo| A HEES ghct,

ﬂ=h=

0121 & TWdF7] QI3
E71 O % 4ot 3z 2

= private void randomExcuse_Click(object sender, EventhArgs e)
{
< if (Directory.GetFiles(selectedFolder).lLength == 0)|
MessageBox.Show("There are no excuse files in the selected folder.");
else if (CheckChanged())
{
currentExcuse = new Excuse(random, selectedFolder);
UpdateForm(false);
}
}
©  Excuse MAXIoIM 8t BN FSE AsEH L) WA & QIEE DHE
EAIE Adafof sHARE, ZAIE i dshs ZEE oln] 7RIS thy S wek ol £AIE NEAEAD oo
A& ATt currentExcuse = new Excuse(random, selectedFolder); £2% 285 3 k2 2 Excuse MKNK7F
A(Ctri-Shift-F10)2 A= 1—4~, B CHAM = NSRS ASield A4 Soigue,  0I2F BN L Qb
_ s
=public Excuse(Random random, string folder) [
{
=53 Istr‘ing[] fileNames = Directory.GetFiles(folder, "#.excuse");
OpenFile(fileNames[random.Next(fileNames.Length)]);
)
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L, Add Watch (RAF] 37DE Adlaia 2 71kt 18] random. Next(fileNames, Length)$F

flleNames[random,Next(fﬂeNames,Length)]E VPR 2 A4 Fof] S7F T

Watch 1 *AX

Mame Value -
@ fileMames.Length 0
s random.Mext(fileNames.Length) 0 0
€3 fileMames[random.Mext(fileMames.Length)] Out of bounds array index [

AP B2 583 7)%50] BrUITh AR ol FAEE W40} WEo) ghg HER 4 YSLICH Axlo] HMES A
#St7IL M2 HAE M = A5yt 2k dofl mAEE T of otolZe MM =S tha) AasiA, 3t oAl A

Exception ZHE =AM Hofl FIIELICEH

HEe 2Rl R A 2ARS sk Al iU wAlo] d/le] FAQIAIE ehofof ulwar 11 el
o thahA 23 o] AR R AHE 4 ol4uch A BAS alet el F4se CSI 7|E, = tuA7t Zast
2, T2 T shpe) ohE ol gyt 2AM AollA Sexceptions F718) BAIR., Exception ZA7H AR W8-S
of 2ol Hof FYt.

Watch 1 *0Ox

MName Value Type =
5
@ [System.IndexOutOfRangeException] {"Index was outside the bounds of the array."}  System.IndexQutOfRangebx
K& Data {5System.Collections.ListDictionarylnternal } System.Collections.|Dictiona
& Helplink null string
& HResult -2146233080 int
& InnerException null Systemn.Exception
& Message "Index was outside the bounds of the array @, ~ string
& Source "ExcuseManager_Serialized" Q - string
& StackTrace " at ExcuseManager_Serialized.Excuse..cto Q + string -

oll2|7t WS mf, olel7} Est 22 S0I7HA CIHZHZ o2lE M2is EML. Exception XIS
0[23HA 2x|2| HRIS metst 4= JUSFLICE

O
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MY - E AT
Hefolole 7hg nhgo R Wy we] LR ARSIt WY B odeks &2

HiE 22 ERo|gh gt o] wR@o 2 thEol ) gk XML Tel2 1S A g ErS o
S AR, o2 32 A9 of olo] eloubr AsEAl.

ol§, FLof ojAs] ZA|7t Qlule

- BEES ofcioll AVNstof EIE? Q - 7R ZARA FollA] B7t ABYE uf, Alstst §

Q ot =2 ©  zobololo) wHT G BAS AP 4 AUk WY SRR HEstE] gk
ﬂ . 2 JESl AR gnS UE 5 Blte vieT ot Tl g AElEl|A] * excuse” EAE B0 AL,

LA 2o AR AR o] Aol ek P gl T A = AL,
o, SEolA ol M u) ollS MAAR] BARE A olll B9 RS ) ehsUich, St Aol o
i A0 Uk ST S AR RAV AT gL & 71 S gl A direl o] vl e, e e .
L oflo] whg Tl ol glolul, MYer ol T T HAMRSl W o] FAhS WA & UUIc S402) get Aol Aoy ol (2 B R RIS UG P, MRS oA oo} I A
QI ol Sol, 002 i ool SPIAT S A A} e, o 4ol phess 22 29 of WA} A 31, ZEH(Break) MES &2 Folo] BAI1A) AtuAlch

AR 0] S 10719] £ ol 4 gro2 s st e e sl ol 4 4 B, e o
A U 25 Aol et ch2a e e ojclo] gelsior  Alajal 29 71 ghol ol giguck, oleler 49, T wiko]

SPAof e YRS QAR ofeRe] TEsf ol Mo 43 A o3 S gl AuE U S U AET gl \ B
A AL ok ARt o] oft] Al & 4 & AYUTE Z91EQl A stol Al Dheisenbug) et FEUTHAA £l N I
Q 7+5] F10Fol9} slo| Al 2 It Baldka} o] 2ol|A] whe Ao Q). An unhan_dled Excgption of type 'Systern.Runtime.Serialization. SerializationException’
ZAJAL ZOIM HIMES AlsHsE A QILIQ? cccurred in mscorlib.dll
[ Break whirr T

Open Crception Settings

= -E—Xﬂ%i"] %3}@"/]‘:} 4%1%‘% Asla, Foet 3 ke
W82 A Aol F71sl ZAla.

Continue lgnare

System.Threading.Thread.Sleep (2000)

IDECiI 232245

o] BAE L 22 IS 2% $ok WA G, ol o] o © A2 ol 24 ol Sexception YRR T, + HES el FYLE, Tolo] wREE
2782 o] WA =7 Al F9F IDEZE 22 9k A HEL, Islﬁﬂz "ItH 7‘115/'7" ol-o 2] Jolf7] JahAl, o 50] WHE 24AE] Alm A},
R e ek vy “
> « = EER R 5 Vatch -
AR AR AS ARIIAIT glol Sissyet ehs HAAE 324 ‘f’"LI ‘Z|'7*I ,,| 71/ Name Value Type -
a1, wkek gho] gle-S AEE AYUT) Bt ope} 2eg g z c {"The input sream s ot a valid inary forma. The stating { ystem.Exception (ystem.R
/K—] R [e] o ZL_ NN ol z}o R & A @ [System.Runtime.Serialization.SerializationException]  {"The input stream is not a valid binary format. The starting ¢ Systerm.Runtime.Serializatior
O(])—] E" e 7]4 R e —3-]_:]]— ;\_J‘]_]:]-E]—]j“]‘:q] ?ﬂ H Uﬂia /d”dz |‘ﬂ%\124' L i ’, Zlo' o K Data {System.Collections.ListDictionarylnternal} System.Collections.IDictiona
L A 7153 = = : : - - =
JHEO;H 4 1]:11141:}}% Fedt 43} MM =S B5E Kol 26 N~ 2Z "The input stream is not a valid blnarj.ffurmat.| g
T T oH : - K InnerException null System.Exception
%7" ’\lqldl l/l-LI" K Message "The input stream is not a valid binary format. The starti & ~ string
K Source “mscorlib” Q - string
K StackTrace " at System.Runtime.Serialization.Formatters.Binary.5er & -~ string -

HE 2 1ML g Wk L?
A

HOoA( excuse) WA el ok XMLzl 5 AEbliS ol T2 1. B2l 7 okt Hypg?

-ow

T2 B - e e i RT3
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tryQ} catchZ ollQl 5 23X

CoflAlz "o] =S o Wl sl Ea(try) of|2)7hEAsH, of o2& Maldh=(catch), HHE FES 3%t

oHehal e 4= IFUTE o714 AlEshs FREo] HhE try 5019, d|2lE A 2lshke 2ol HIE catch &
EAUT catch EF0lMe Z2IE ok HiAlL e o2 vIAAIE Hol & = 5U

kg S EMZE wel 2 ol odq 3k
Tz alo| Y % AL AFE AL E 2 = E 1
sk Echdnb g ol ¥ AFEfollM 2602
2Hok 372

Excuse.cs It §iZ0f ok2He| using=0| 2LEfLICt
using System.Runtime.Serialization;
using System.Windows.Forms;

try €2 yag) [/ E=NCTINTY
nceg g &850, Orok OlQI 7}
%LDD:' DHE IO ORFHR) 2

el

17 arg
HIMBIR)

NNNO= N3tz
public async Task ReadExcuseAsync() { oL oo b ';[;H; j?:’l;Ch =20
nT TeTE £N C\ﬂ»K’U}-
o L
AHIZ 0f2i£0] & 4 9l 0| UALICE, try OIS LIN7104, try 201 Qe
{ LI 25 NageaR g
MRS O] A AT B A2 AR YT AlAel7t o O™ A%, e i,
gtk o Bo| 3 2 9 Ao ofRAE glx|l okxch ARE d) this.ExcusePath = excusePath;
OEE AL U2 ofAbx] 53k ABFELS 22t g Ha BinaryFormatter formatter = new BinaryFormatter() ; BINZ RINITHO) try
£ o]0l =t HtE EE8Hrobust) 213 ol2tal Tyt C#2 o Excuse tempExcuse; 2202 50} QJOIM,
ol ZRIYE & o EEsH vk = 4 oS = AR 7)Y . ) .
?1”'] VEJ - o - S RES 5 A s dA= using (Stream input = File.OpenRead (excusePath)) HLE HH Qo &
g Ae] A =5 Algstal sU. HIS ARl 7S Al o171y €% QIS HOIQ.
Alole 4= AT, ARAREOl el ) Z2afo] FE5HA] A & oy try ¢
Loo)&yc} 2 QoM tempExcuse = (Excuse)formatter.Deserialize (input) ;
ol M2I12 }
NIRRT Description = tempExcuse.Description;
2 s E= 3,_( _ Results = tempExcuse.Results;
T, T ! rObUSt) _ R
HBlo] AMghe —m LastUsed = tempExcuse.LastUsed;
OL%]—J oo = =5 o/—?/L/— Hfg’T }
O Loy catch €22 H1z 2 =R ST
Dl Lz . . . S5z OO0 01012 Nejse
catch (SerializationException) @_, 201 Q0L 1 oL
B2} 0 2] 5] A)it Fof wa) A | : {
O ol= sn= : AR 2Es} oo UCHH, AlZIZEL0|x= : " " .
5 o2 Ak v e ofe] & : OI2IS EHAIZLICE ’ : MessageBox.Show ("Unable to read " + excusePath) ;
[y = : = =2 oNMHe :
= L TS S, : — . .
AE FESET Qi) p Elsung B 5 LastUsed = DateTime.Now; N oo gy iz a0 £t
: 74 T2 T2 2H0) A Ser\allzatlonExceptlon% EPSUN| : 0l BKHO) 01 =£158% SN
7 S HaUCH O XEE Bxcuse ZAS JIRID K| QS TIS } e 80| A 21 Q0] catch €5 Ly
=T T|x OfUZEHE HHIE AERZESIsH D A=2 1ff DataContractSerial : } eg%mg? OIS 9 catch
. . o EE . OUREH AHE AAHEE g = gjogjg@,\m%mo,gg = o] lo)
QL0 K2 4NI7H RN § o izers TIOI5| 9j0Ri Bl= SafAct URIGH= RIPEHE HHS JX|T AU QNORINILIO? T HeElr ok
%@ B BinargFomatter SR L yoig o oicin meteict viof niol CIE LHB0l 2UCkRt ResaOb— o ’
o3t SerializationException o) BMEL SeralzaionExcepionS ZHAIAIZILICH : Q9] I == 7St ol 9] &2 oyt Ol LA OlRfEio] BET} AFEOR catch 2202
S HUNINTIIT : : L2 IS FASIL o9 HAIXE HolE EORICIH Ol 207} 2tstr | o AU 24R|Lt Co|=of
DataContl'actSeYiaHZGYEDE‘ —_‘T’_—L]'Din —?{——‘%—ﬂ]—ﬁ——?‘gﬁl——éﬁﬂ LD/I_\ O|O|O|O-|"F77|~
NH &3 B .
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(1.IsBad())
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o}, catch 22 try E2o|4 o7}
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F= o HARAE BTt ARgA=
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ZLe?
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2IS0l 25 ZIIM2

CIHAES AHLSHA try/catch S55 w7t Bz

o191 Aok it 0] M2 ry o] 2 Ll sl 28
3 vl o] 0] = ol IEES ST, 3% Erelishort-

circuited) T}l ;ﬁqﬂ_o} 187 m2 e =7} catch 20| 3 WA 8}
o= o] Fgct. shx|gt 24t o|EAH SESH= A2 ofHLct,

Eisi7)5H B AITH
X

o 2 #o]A] Aol 29t ¥y 2| 229 OpenFile() WIA=R Yt 1221

WA try S50l Al2HE= (o SEe 28 ddh

© cmzs e gEs e U2 R TS dof FAHERL il olofet Thich.

U7 A HE w, Z2AA &9 (&2 F107D)=

R = b e e A i

Excuse A& 4 #3sH= ReadObject() WA ER 7HA Futh, t¥A = ool o]

Hd Ayt

{
try

try £20) NRiBH: /E

BEusosoNe

Excuse tempExcuse;
using (Stream input

{
LEBIO24H Excuse ////:;9 tempExcuse = (Excuse)formatter.Deserialize(input);
HRIZ Q7] QI0HN, h
LN O] ‘TS \~//////// Description = tempExcuse.Description;
ORPIIR) T2NF Results = tempExcuse.Results;
10| NIOIS B LastUsed = tempExcuse.lastUsed;

private vold OpenFile(string excusePath)

this.ExcusePath = excusePath;
NRJOIMIQ. BinaryFormatter formatter

¥

catch (SerializationException)

{
MessageBox.Show("Unable to read "
LastUsed = DateTime.Now;

¥

new BinaryFormatter();

File.OpenRead(excusePath))

+ excusePath);
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Z2AA T AYE =8 o 282 8dYTh HH A7} Deserialize() £&
AEEAREAL o o 7F AR T}, e Al WA =0 of o7 MAYRE SLRE try ~f‘—ol e

7R 50 BTl (short—circuits), BFZ catch 5502 o533t}

private void OpenFile(string excusePath)
{
try
this.ExcusePath = excusePath;
BinaryFormatter formatter = new BinaryFormatter();
LN Excuse tempExcuse;
ggy using (Stream input = File.OpenRead(excusePath))
20 {
tempExcuse = (Excuse)formatter.Deserialize(input);
1
' Description = tempExcuse.Description;
e Results = tempExcuse.Results;
~—\\\ LastUsed = tempExcuse.lastUsed;
\\§ katch (SerializationException)
{
MessageBox.Show("Unable to read " + excusePath);
LastUsed = DateTime.Now;
}
¥
A4(Continue) HE(FS)S S8A Z2I7S thA] A3sHH eghA o] “th5 2470
A Fol A Azt o] 49l catch EFol HAA, ofF Uo Uojup g

AAY dedAE AU, o g “ﬂﬂ?ﬂﬂ% ﬁtih‘l.
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%

$- try$} catch £ th&oll 2% finally E50] §-83tt. of|e)7F dAskd
%'!% Bl=

private void OpenFile(string excusePath) {

NewExcuse()
IST=y/¥eos=2=}
01 Excuse N2
OH) NG Ook
PropertyChanged
OlHIE 7} NI
ST, HOIR &
CurrentExcuse £l 2
YN Y50 finally
SE2 0127+ HthgdtE
OHRI QEKR] NQi0)
PropertyChanged
O E 7t Nz - 2
ot

try {

this.ExcusePath = excusePath;

BinaryFormatter formatter = new BinaryFormatter();
Excuse tempExcuse;

using (Stream input = File.OpenRead (excusePath))

{

tempExcuse = (Excuse) formatter.Deserialize (input) ;
}
Description = tempExcuse.Description;
Results = tempExcuse.Results;
LastUsed = tempExcuse.LastUsed;

catch (SerializationException) {

MessageBox.Show ("Unable to read " + excusePath);

LastUsed = DateTime.Now;

finally

/1 A719 e BE ZEE HEA APEHY
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Stal SerializationException Z2 EZist
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E bluegray_250:250,jpg o=
E captain_amazing_250x250.jpg Build Action Content -
E captain_amazing_zoom_250:250.jpg Copy te Output Directory  LSGTRELTEIES W
P ©* Comic.cs Custom Tool
b ComicQuery.cs Custom Tool Namespace
P e ComicQueryManager.cs File Mame bluegray_250x250.jpg -
:: 'Ei Ed'lf':un:t\fmdow.xaml Copy to Qutput Directory
bocs Prlceh = Specifies the source file will be copied to the cutput directory.
urchase.cs
El purple_250:x250,jpg
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ComicQueryManager.csOlM 5 7tXIE +Hsl EAICt,

ComicQueryManager.csol|l A 5 71A] €] 2R W37} 95Ut WPF 58 Z &2 192 Windows, Ul H| QA H| 0] AE AF8-S1A]
G5UTE o] Yl AT o] A= S AE o] 919 NET Z#|d A ofut ajdal7] wjZo]zx, LA usingw2] "Windows, UI'&
"System, Windows'= HHjF U},

using System.Collections.ObjectModel;
using System.Windows.Media.Imaging;

WPF $-8& L2 IHof|A] o|ujR]| & B8 o= WAL A AEo] 9yt 2 thE5Ut} ComicQueryManager?] Createlmage—
FromAssets() A EE oo} Zro] vE U},

private static BitmapImage CreatelmageFromAssets (string imageFilename)
{
try
{
Uri uri = new Uri(imageFilename, UriKind.RelativeOrAbsolute);
return new BitmapImage (uri) ;

: K L2NEQ| BINQ 4 ZH0 . jpg AL
catch (System.IO.IOException) SN M CreatelmageFromAssets()
( HMZL 01 MOEQ €320t

return new BitmapImage () ;

ol =20 FE—-H[SIIEE FIISHLICE,
MainWindow. xaml. csol] tgt F=—n|sFel =2t}

public partial class MainWindow : Window
{
ComicQueryManager comicQueryManager;
public MainWindow ()
{

InitializeComponent () ;

comicQueryManager = FindResource ("comicQueryManager") as ComicQueryManager;
comicQueryManager.UpdateQueryResults (comicQueryManager.AvailableQueries[0]);

}

private void ListView SelectionChanged (object sender, SelectionChangedEventArgs e)
{
if (e.AddedItems.Count >= 1 && e.AddedItems[0] is ComicQuery)
{
comicQueryManager.CurrentQueryResults.Clear () ;
comicQueryManager.UpdateQueryResults (e.AddedItems[0] as ComicQuery);
) R Listview #E22 83201 way/oRiz niniy
SelectionChanged OIHIE 2 HININIZ)ITH NEYZ
%52 e Addeditems HHNOIM RS & Q5D
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@ i BESe XAMLE R7HELILL
Q1 Ae-0] XAML ZEQIUTh, whof o2 2 A E o] o] 53 ARt JimmysComicsE oj2lto] The Z2AE Q] H|¢]
Au|o] AR HHIFAR.

<Window x:Class="JimmysComics.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation™
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:local="clr-namespace:JimmysComics"
Title="Jimmy's Comics" Height="350" Width="525">

<Window.Resources>
<local:ComicQueryManager x:Key="comicQueryManager"/>
</Window.Resources>

<Grid DataContext="{StaticResource ResourceKey=comicQueryManager}">
<Grid.ColumnDefinitions>

<ColumnDefinition Width="2*"/>
ListViewQ <C.olumnDefinit.io.n .Width="3*"/>
SelectionMode </§rld:ColumnDefJ‘_nltlons> . o . .
L - N <ListView SelectionMode="Single" ItemsSource="{Binding AvailableQueries}"
< ol oo —> SelectionChanged="ListView SelectionChanged">
20 NESE <ListView.ItemTemplate>

& Q& Singlez <DataTemplate>
NRIEI D <Grid Height="55" Margin="6">
=ow : <Grid.ColumnDefinitions>
<ColumnDefinition Width="Auto"/>
QEQ Q1L <ColumnDefinition Width="*"/>
ListViewe 7+ </Grid.ColumnDefinitions>
istViews 7} <Border Width="55" Height="55">
Zel0) tHot <Image Source="{Binding Image}" Stretch="UniformToFill"/>

</Border>
<StackPanel Grid.Column="1" VerticalAlignment="Top" Margin="10,0,0,0">
<TextBlock Text="{Binding Title}" TextWrapping="NoWrap"/>

[SIZER AN I
g2 Bzl

(hemTempbte) <TextBlock Text="{Binding Subtitle}" TextWrapping="NoWrap"/>
o1 Q0. <TextBlock Text="{Binding Description}" TextWrapping="NoWrap"/>
</StackPanel>
</Grid>
</DataTemplate>
</ListView.ItemTemplate>
</ListView>

<ListView Grid.Column="1" SelectionMode="Single"
ItemsSource="{Binding CurrentQueryResults}">
<ListView.ItemTemplate>
<DataTemplate>
<StackPanel Orientation="Horizontal">
<Image Source="{Binding Image}" Margin="0,0,20,0"
Stretch="UniformToFill" Width="25" Height="25"
VerticalAlignment="Top" HorizontalAlignment="Right"/>
<StackPanel>
<TextBlock Text="{Binding Title}" />
</StackPanel>
</StackPanel>
</DataTemplate>
</ListView.ItemTemplate>
</ListView>

</Grid>
</Window>

QEEQ) Q&
ListViewe 3zl
o) The
A52 20 RE
e BZsl
(ltemTemplate)
o Qsan.
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LING is versatile 1
Madify every item returned from
This code will add a string onto th

LING is versatile 2
Perform calculations on collectior
LING provides extension methods

LING is versatile 3
Store all or part of your results in
Sometimes you'll want to keep yc

Group comics by price range
Combine Jimmy's values into gro
Jimmy buys a lot of cheap comic

Join purchases with prices
Let's see if Jimmy drives a hard be
This guery creates a list of Purcha

All comics in the collection
Get all of the comics in the colleci
This guery returns all of the comic

A 84l Yol 2okl A
SL okt 2opHel HY

e
e
e
e
e
@
e
e

Windows Presentation Foundation

Johnny America vs. the Pinko

Rock and Roll (limited edition)

Woman's Work

Hippie Madness (misprinted)

Revenge of the Mew Wave Freak (damaged)
Black Menday

Tribal Tattoo Madness

The Death of an Object

Zof| AEU T, 22|al AR AERt F5of F2| dif= L85 :AEYH.

Xig o7 (02 »

727



272 hjo|XIE HIZELICH

*
* Chapter 15 -

ol Abo| 2Ho A
T 2 ~AE o olodl tH3E v od wllol AITF 5,
SUchob 2 E ol ®iol AL 2 gl odok 3H 4!

Z QRIBH| o 08y

C
p2oM & HOIN 25 o1 2R R0 M2

oI BRIt
OIFIZ BIQEULE ATE i
[;\rslarz Bio] 1O OF &7 WEOIE. 2212 7 T

o
co Wt EOIE QZE Qo) B FoiE A% A0
o Wi SUIE

RO F40) QEUD-

£ 48] olafal] EAlTt,

o|¥ ol A Za13k FEQUTh

Y 7552 744) 2o FAIL.

o] o o) AGEA 756, 7575} A 758, T59%-2 g,

2 T60-763%-2 3lo] AL,

L S S A 4

2 T64-T675-2 =9 2 520] Qo] that hgolAgt, o] Hjo] S 9

LS FAT, oS AES AEo] gyt ohfel, %S 8o

71229 B4 sterat 4+ gk

W20 2 768-773%L AR,

2 U] 2] RS o] FAH|R, T12)3 784%0) SIRET) 786, 8752
HolrlAl,



2F x|

Windows Presentation Foundation

XI27IX| 2 LIS AEE h7} =IRHELICE Balt Picher S2HAZS 2HA5HD, Fan 22HAS F7IGHA
OF AIY AlZ20[E{2] 7|2 HZI0| MHZ SEISH=X| 2IRISHMIR.

Pitcher E21AE 2+dBiLICE,

ofefio]| Pitcher 2|20 thak =7} vkt 9l&5Ut) CatchBall()2}F CoverFirstBase() HIAEE 71514 8.
o] F N E= 247t 35 FAY 12 32 S1et 35 W8-S EsfioF gyt L8] PitcherSaysef
8]+ public ObservableCollection{string) Z&A9] s EAE-S F7Fghtt,

class Pitcher {

public Pitcher (Ball ball) {
ball.BallInPlay += new EventHandler (ball BallInPlay);

}

void ball BallInPlay (object sender, EventArgs e) {
if (e is BallEventArgs) {
BallEventArgs ballEventArgs = e as BallEventArgs;
if ((ballEventArgs.Distance < 95) && (ballEventArgs.Trajectory < 60))

CatchBall(); .
else PitcherSays@ ObservableCollection
CoverFirstBase () ; 0 2RA2 B0 & 1ol
} HNZ 7 WQBSLITE,

Fan SAE ZgiLct,

Fan S5 AU o] S T3 ZJAle] A/dRJol| A BalllnPlay oJHIEE F-E3flof gt

o] || ol E FER|= A2|7} 4000 ERTE 211 =7 0= T 24)(EHY L) AARIA o

o) drod S EE F-& o AlEFUc) 270 U] ok 49 W2 A4S Al e, WY
v 3} 1738 ObservableCollection {string) FanSaysoll Z=7}VsF7]9k 8 Hu ok

TI20) 010 LG EaoHoy

SHeRIL =2 THOIRIo) Q&
HIZ RESHQ.

OF ZICHst AlZR|0|E(S RHSLICH,

o}z A[EHO|E S THEA] U, AR WPF -8 281

Zhetch TR U o] A elans F7RRT,

using System.Collections.ObjectModel;

class BaseballSimulator {
private Ball ball = new Ball();
private Pitcher pitcher;
private Fan fan;

public ObservableCollection<string> FanSays { get { return fan.FanSays; } }
public ObservableCollection<string> PitcherSays { get { return pitcher.PitcherSays; } }

public int Trajectory { get; set; }

public int Distance { get; set;

public BaseballSimulator () {
pitcher = new Pitcher(ball);
fan = new Fan (ball);

}

public void PlayBall () {
BallEventArgs ballEventArgs

new BallEventArgs (Trajectory, Distance);

ball.OnBallInPlay (ballEventArgs) ;

QEZ O Y= IPHE Bl HZ-2 XAML

S UE 4= kR 9 F 7)9) TextBox AE

Z2 A7 g]AhA0] BaseballSimulator?)

Trajectory(ZF=)2} Distance(# 2]) €4

of upelg=fo] 5yt 12]aL Pitchere}

Fan Says+= 5 ObservableCollections®]|
HRRIYH ListView ZEZ YT,

Al 7o) o] 4aA 0= dolyirki 714
31 ofelito] RHE AlEEo]E7} of ook
e ANE ZSRA S, ol
of e ATks Aoww ofE Zhe A3
of SH=A|E Sletel] Zojm AL,

=21 3 2:
2 L= 2 L=
Hal: o Al

Trajectory

W& APt 183 BaseballSimulator e 3

Pitcher says

o

Distance

o

[ Play ball!

\

Ol HEQ| 0)HIE 22
DHCEHE?JZEE JIHOE
20y,

Pitch #1: | covered first base
Pitch #2: | caught the ball
Pitch #3: | covered first base

Fan says

Pitch #1: Woo-hoa! Yeah!
Pitch #2: Woo-hoo! Yeah!
Pitch #3: Home run! I'm going for the ball!

756
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Ball?} BallEventArgs Za| 22} A Fan Sl 2ol 2718k U8},

class Ball {
public event EventHandler BallInPlay;
public void OnBallInPlay(BallEventArgs e) {
EventHandler ballInPlay = BallInPlay;
if (ballInPlay != null)
ballInPlay(this, e);

OnBallinPlay() 4N Z 7+ BalllnPlay

}
: OIFELF BNINI7) 3 QLEE, nullo] 0K
HNOHOF BELILY, OFOF 3 31K O,

OHIE class BallEventArgs : EventArgs { u\ IS I H O Q0

- g g OIQ) 7} Hg&E T}
HEHE2 O public int Trajectory { get; private set; } =ow :
FHE}E'HKNEﬂig public int Distance { get; private set; }
ceE R = public BallEventArgs (int trajectory, int distance)
Q710 dtaz .
Q) j% K]’% this.Trajectory = trajectory;
J;.I\;I%Q OlHIE this.Distance = distance;
QU0 N2, J
R ERaun

using System.Collections.ObjectModel;

class Fan {
public ObservableCollection<string> FanSays = new ObservableCollection<string>();

Fan 7iRIQ) NINIRFE RINIQ)

public Fan(Ball ball) { O/HIE 31E21Z BallinPlay
ball.BallInPlay += new EventHandler (ball BallInPlay); OJHIEQ} q\ééfﬂ O“!]H:LJD_

private int pitchNumber = 0;

}

void ball BalllInPlay(cbject sender, EventArgs e) {
N pitchNumber++;
Fan 7—”,}:‘”Q] BalllnPlag if (e is BallEventArgs) {
OIHIE &2 & 20 BallEventArgs ballEventArgs = e as BallEventArgs;

t— e
énc()]Q} dopt 7113]% if (ballEventArgs.Distance > 400 && ballEventArgs.Trajectory > 30)
7\#\]’5}%?@, FanSays.Add ("Pitch #" + pitchNumber

+ ": Home run! I'm going for the balll!");

else
FanSays.Add ("Pitch #" + pitchNumber + ": Woo-hoo! Yeah!");

}

LAt of] thgh E-vltel= e,
public partial class MainWindow : Window {
BaseballSimulator baseballSimulator;
public MainWindow () {
InitializeComponent () ;
baseballSimulator = FindResource ("baseballSimulator") as BaseballSimulator;
}
private void Button Click(object sender, RoutedEventArgs e) {
baseballSimulator.PlayBall();
}

o37)of Y=o tfgt XAML F=7} 912, o7]0f| {local:BaseballSimulator x:Name="baseballSimulator"/)7} B 23},

<Window.Resources> .
<local:BaseballSimulator x:Key="baseballSimulator"/> < —_ <Window> B4 =20l xmins:local
</Window.Resources> ENQ 2 EyiNQ.
<Grid Margin="5" DataContext="{StaticResource ResourceKey=baseballSimulator}">
<Grid.ColumnDefinitions>
<ColumnDefinition Width="200" />
<ColumnDefinition/>
</Grid.ColumnDefinitions>
<StackPanel Margin="0,0,10,0">
<TextBlock Text="Trajectory" Margin="0,0,0,5"/>
<TextBox Text="{Binding Trajectory, Mode=TwoWay}" Margin="0,0,0,5"/>
<TextBlock Text="Distance" Margin="0,0,0,5"/>
<TextBox Text="{Binding Distance, Mode=TwoWay}" Margin="0,0,0,5"/>
<Button Content="Play ball!" Click="Button Click"/>
</StackPanel>
<StackPanel Grid.Column="1">
<TextBlock Text="Pitcher says" Margin="0,0,0,5"/>
<ListView ItemsSource="{Binding PitcherSays}" Height="125"/>
<TextBlock Text="Fan says" Margin="0,0,0,5"/>
<ListView ItemsSource="{Binding FanSays}" Height="125"/>
</StackPanel>
</Grid>

18] a1 oJ7]9] Pitcher Zef27F A2 (W $Jof] using System. Collections, ObjectModel; S A AsfjoF ghuch).
class Pitcher {
public ObservableCollection<string> PitcherSays = new ObservableCollection<string>();
private int pitchNumber = 0; E2 KOl Pitcher@
public Pitcher (Ball ball) { BalllnPlay OIHIE 15215
: ball.BallInPlay += ball BallInPlay; HOIE. L oL JEL%)_
void ball BallInPlay(object sender, EventArgs e) ({ 7@}\}5‘;[41:}.
pitchNumber++;
if (e is BallEventArgs) {
BallEventArgs ballEventArgs = e as BallEventArgs;
if ((ballEventArgs.Distance < 95) && (ballEventArgs.Trajectory < 60))

CatchBall () ;
else
CoverFirstBase () ;
}
} Hy= N
private void CatchBall() { 27g§ a7l I} NGOt
PitcherSays.Add ("Pitch #" + pitchNumber + ": I caught the ball"); (0l A7) Lo} ONIEQ
} G120 o) oy o)
private void CoverFirstBase() { 7’:@} OJ,:7‘} oa ko WT
PitcherSays.Add ("Pitch #" + pitchNumber + ": I covered first base"); Oulguu =
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EHS

XAML Z1EE Q2 a9 EE| olHIEE atL3t]r}

3] T665:0.2 Bol7}A] ofzlio] override® S 1) iz STl o) IS AvE T, T8z, RES
2&o] o] tjgt Ziuth, 5lAt Yel= WPRo A= Ebo] 24 qu} DoubleTapped ©[HIE ] = HA Q4=
DoubleTappedRouteEventArgs —?Tﬁé 2 7k31 Q)31 GotFocus | E= RoutedEventArgs &S 2431 54U} &

oHIE ¢l4= £33 2] o]Bo] t}= A 2 FEEY T olf= DoubleTappedi} GotFocust EZILEE O[HIE
(routed event)7l o], °l%~ £ F7HE A —E%«l o[l ECL Tt HEE A7} 2he-EH o]
HEof 3T wfj, WA FHiel Zo] oMIE 5w MAEE &Y 18l v AYS ST wef oHlE
7h AR e x| o2 75, BIREE OHIES ZHEEQ| 9'|E1|0|L‘|01| HIRELICE o] Helold & o|HIES WA &, lﬂl
3L LA oJRIEZ} A2 E|A] ob=th, 2he-EE o[HIEE A9 e o|HolA T HuigUTh ofHIEZ} A== AL 2

(root) 22 2434 AH|o|v 2 =2 EHWW, ]1_———‘11‘ HE(bubbling)& FAIFUTE. oFfol 2]l ehe-Ed 01
HIE W5 wA=0] ATHA7F AF U

private void EventHandler (object sender, RoutedEventArgs e)

RoutedBventArgs 2441 Handled 2-430] Q14U eh, olflE ASE olMleS Aejsls A& oe)7] 9lajA o] 24
9 AR, 0] H4S true Aol OMIET} HERIEIX| SELICH

eh9Es o]dl=0} H3 ol flEo|A, sender WIS B4 o MIE BEe|S SESH AR|0) S EHSL 9)
Stk T2 Rk oIET AE oA Gridsh & Atjolu] WREHY, Gridis o= WSeIE 55 i
sendert= Grid ZE29] 227} FUTh 5H5k olejfo] ofH AESolA] £ oIES WAIAY|=A) Hojof sirhyl
o1 ook 7197 RoutedBventArs A AEZ0] 45 WS oMIES] H22 EGFol OrginalSource?k 2¢]
= &40 QIITh, WoF OriginalSource®} sender7} 28 2)4|% 71ei7Ick o[dlE WE)S TE5 AESL ol
E7b e sEeo] AlhEl e AESolehe A ojulghch

— o ¥l
|2 3z 5% &l
ob+ 23k Felefelld 2 H 2465 "2 2" ) UL sl HzZ o) 32
i 1S1 of A+t v o—
IsHitTestVisible«l 3 *FLITI 711'7\1| zz2)z} 3,2_ Lz}
—_——

02 Hlo] o] Gl E R4k B4 geje] WS Holu e 3, ¥al
Elut nhe-2of] Qs e = sy ﬁl% | Hojof shal(Visibility <
O & " 4= 31%), Background 22 Fill 40| nulle] ofujojof ghtHFEE =
o ] e 57 gnk
o) Transparenti= WaH5UICh, 1915 24EHEI0] 91 (sEnabled 445), heightoh =Z9%5
width7} 0¥t} 7ok ghlt) ulek o] & AEL nkEshobd [sHitTestVisible 242 — -_
B v ol 2EAEE 8 (1be) 2 2ol T amln)
TrueE HI‘SI‘O]-_]_ EQIEL} uhe-A o[HIE o] Sl YTt el

e E3] o[MIES nl9-2of “Holx] H="(nvisible) AR WE T $8FY T ﬂ,— w1 2|3 Izl
oF [sHitTestVisible®] False® 7% o] QthH, ofH 3£QlE] Q] B S8 nf-o

< HEES SaiM HIZ TEH U Wof HolX| o= FEF ofefoll b E FEE

U, 7L HEZO] Al oJHIEE A B= A%

b -— —
rzEl ez

P>

ol

uy L
8
=

ol

5

2IEE O[HIE JH0]| CHSHA XIMIS| AT Ha{H--
http://msdn.microsoft.com/ko—kr/library/windows/apps/Hh758286.aspx
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2lo E 5l ofHlE 2 Aty E A}

o 1S B S-EH oMIES AHsh= o] AMSdhe WPF 3-8 Z2 19 Yr}, Borders X3dh=
StackPanel®] 5UTE )42 Gridel 1 9Fol A& 9] Rrectangle®} €9 EllipseZ| 91%. 18-S oF
HAHEAQ Rectangle©] Ellipse 9ol $l= 2 oE7] & 4= A&7 W F /o] 71EZo| 22

o] Qlttd, 7 F HEZS] fo E HE AEES #S syt 1Yl FAES HF P2 Hu
£ 7HA %, Grid®] F12] Border, Border®] %21 StackPanel2 74Ut} Rectangle 2- Ellipse
of|A] 2h-Ef oflEL= Filof| A M| ER|2] FEZIA| H
=34 [] Border sets handled

[] Grid sets handled
[] Ellipse sets handled

|3 AEfE M8t & Q= CheckBox ZHEE [ Rectangle sets handled

= T Mo ()
QILICt, Content 42 ZEE| st 2l[0[E2
HHgLICt, IsChecked £42 Nullable{bool)
LI, elLshH =7t 2 AEje} oF El MEef a2|1

| Update Rectangle IsHitTestVisible
New IsHitTestVisible value

ECIE Z-l'g QEHE 71 £ 7| ME20IE, The rectangle was pressed
The grid was pressed
<Grid Margin="5"> The barder was pressed

<Grid.ColumnDefinitions> The panel was pressec
<ColumnDefinition Width="Auto"/>
<ColumnDefinition/>
</Grid.ColumnDefinitions>
<StackPanel x:Name="panel" MouseDown="StackPanel MouseDown">
<Border BorderThickness="10" BorderBrush="Blue" Width="155" x:Name="border"
Margin="20" MouseDown="Border MouseDown">
<Grid x:Name="grid" MouseDown="Grid MouseDown">
<Ellipse Fill="Red" Width="100" Height="100"
MouseDown="Ellipse MouseDown"/>
Rectangle Fill="Gray" Width="50" Height="50"
%fQLM}_ MouseDown="Rectangle MouseDown" x:Name="grayRectangle"/>
</Grid>
</Border>
<ListBox BorderThickness="1" Width="250" Height="140" x:Name="output" Margin="0,0,20,0"/>
</StackPanel>
<StackPanel Grid.Column="1">
<CheckBox Content="Border sets handled" x:Name="borderSetsHandled"/>
<CheckBox Content="Grid sets handled" x:Name="gridSetsHandled" />
<CheckBox Content="Ellipse sets handled" x:Name="ellipseSetsHandled"/>
<CheckBox Content="Rectangle sets handled" x:Name="rectangleSetsHandled"/>
<Button Content="Update Rectangle IsHitTestVisible"
Click="UpdateHitTestButton" Margin="0,20,20,0"/>
<CheckBox IsChecked="True" Content="New IsHitTestVisible value"
x:Name="newHitTestVisiblevalue" /> IsChecked@l 71€ 72 FalseQ)ITt. O] CheckBox

[T - N

</StackPanel> L True2 NREIOI Q5LDH 718802 HEZ0Q)
</Grid> IsHiTestVisible 52 ik ROI7I HZ0IE.
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ZH| E2| 2ap17|

ListBox0ll &&1 ZulE HEAISH7] I8HA ObservableCollection0] 2L ELICE,

outputltems BEE WHEI1, A= AAIA O] ListBox, ItemSource £A4-S Hojd<sUrt}, 12]3 ObservableCollection<{T)& ¢

3| 4] using System.Collections, ObjectModel; 42 718k= A% %A bpA| L.

public partial class MainWindow : Window { <€
ObservableCollection<string> outputItems = new ObservableCollection<string>() ;

public MainWindow () {
this.InitializeComponent () ;

output.ItemsSource = outputlItems;

}

o171 MBI e, 2 ) Mousebown OIS Wil el Aok 27134kt 22 A ) 2
oI E

o] BAFAS Z7Kg ek, Yok “handled ™S A2 Ae)E AZCHA, o[ MES Hej57] $I31A e, Handled S AHEETH,
private void Ellipse MouseDown (object sender, MouseButtonEventArgs e) {

if (sender == e.OriginalSource) outputItems.Clear();

outputItems.Add ("The ellipse was pressed");

if (ellipseSetsHandled.IsChecked == true) e.Handled = true;

private void Rectangle MouseDown (object sender, MouseButtonEventArgs e) {
if (sender == e.OriginalSource) outputItems.Clear();
outputItems.Add ("The rectangle was pressed");
if (rectangleSetsHandled.IsChecked == true) e.Handled = true;

private void Grid MouseDown (object sender, MouseButtonEventArgs e) {
if (sender == e.OriginalSource) outputItems.Clear();
outputItems.Add ("The grid was pressed");
if (gridSetsHandled.IsChecked == true) e.Handled = true;

private void Border MouseDown (object sender, MouseButtonEventArgs e) {

if (sender == e.OriginalSource) outputItems.Clear();
outputItems.Add ("The border was pressed");
if (borderSetsHandled.IsChecked == true) e.Handled = true;

private void StackPanel MouseDown (object sender, MouseButtonEventArgs e) {
if (sender == e.OriginalSource) outputItems.Clear();
outputItems.Add ("The panel was pressed");

private void UpdateHitTestButton (object sender, RoutedEventArgs e) {
grayRectangle.IsHitTestVisible = (bool)newHitTestVisibleValue.IsChecked;

} /
HEQ Click OIIEL E22 RaIdHe IsChecked NS 01201
Ractangle HEZ£9) lsHltTestVnybleE true/falsez NIFatLILT.
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HQl fl=2o] x| JajZL|Ct,

MainWindow 1= 24| E2|9] REQQUTE A2 WPF 3-8 Z213Hs
/3w MainWindow. xaml ¥ MainWindow. xaml.cs Z}- Window S2HA S
ks 4A1E AR

XAMLeJA of 2ol F7iet =gyt o

= ;{ES%IESL:ﬁsLOkﬂ_OLZ

o719 Border, Grid, Ellipse, Rectangle2 3}
3= StackPanel©| 8.,

I8 E+= g-E5 MouseDown ©[HIE
£ Slhc), slATt opIES wAK)
717 95Ut} IsHiTestVisible £439]
FalseZ o QJthH, 18|== Back—
ground 2= Fill &40 §ls5Hct, whef

= 7g8to] Background 43
2 F713H, IsHitTestVisible <5430]
true® AAEYTHA A o] Transpar—
ent £4S AT A&, 1
i 2RIHE 532 o, 4= &4
S 3.

\/
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HEI&0 H{E2/0] HfZ MEHEILIC}

Rectangle ZIEE2] PointerPressed o|HIE #E21Q] Rectangle MouseDown()2] A HA|
=l STHS % o Ast 5 dojuhsA] & 4= SlsU T

private void Rectangle_PointerPressed(object sender, PointerRoutedEventArgs e)

r

{
N TG TR S ER RG] outputItems.Clear();
outputItems.Add("The rectangle was pressed");
if (rectangleSetsHandled.IsOn) e.Handled = true;

}

318 7S o] he Zela) AR, ool Feho] A AT ZEAA o
9] ARFIONS o BaH AE 3 B4 MY WAL, A if2oA ListBoxol el
ObservableCollection®] outputltemsES 7|88t t} sender?} e, OriginalSource”} 242
Rectangle AE 88 2%} ko] o] =7} ez, a4 oIES} WAE AES(E
E &5 WA =9 sender == e, OriginalSource+= trueJYtt,
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E dlEF o] HEHE T W 5 Gride} Border, Panel?] oJHIE
oM WS HAHEE Asthcholzie] TE8

o 22 olE T oFF AR EY A 2719k syt

5o oz ek 28l
Slolyan, ekl offl=o] ARr} oh7] Wikl g eI,
2e)3 AES o)A oMIES] YR EH7} §17] el oHIE $5210) sendersi= e, OriginalSource®} AX3H4] §3251]

“Grid sets handled”$

The rectangle was pressed
The grid was pressed
The border was pressed

The panel was pressed

g 5o &3l

=271 T

& 740l Tk ol

E3) w23ttt WA Rectangle®] o]l
oY Window?] Y&

IsHitTestVisibles @132 b+ 4HH2 =0, “Update” HEF Fe1/d 3|4l

Update Rectangle IsHitTestVisible

AR %?—J‘."[-HL" tH 4 -E/\‘l-.".

-— =T
The ellipse was pressed =

The grid was pressed Z7HEQ ) RectangleS &%= Ellipse
The border was pressed

The panel was pressed

Visible $/d& false® 784
the ER1E oJHIESf A 2
RectangleZ 2E3& o, o] o]l
oA ot o] 29| AEE] Aggy. #0119 Ellipsex= IsHiTestVisible £/J°] tru
ent’} 7% Background £/44& 7Y, o] Z-oll=

AU,

g
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[ ] Mew IsHitTestVisible value

A7} o] pelol ghict,

AEZ2] MouseDown ©|HIE

b e S dlo] ol A7ka?

HES =33 0 Click oHIE &2+ Rectangle Z1EE2] IsHitTest—
o|A ZRIHE FEAY
Holz] oA dhthinvisible). LA
E+ Rectangle oFefol] $li= Ellipse”} =]
e AAE11, Color -2 Transpar—
Ellipse ZAEZ-S WA31aL, ZAEE2] MouseDown ©[HIEES HHRYA|

)
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[] Baorder sets handled

| Grid sets handled

[] Ellipse sets handled

[] Rectangle sets handled

Update Rectangle IsHitTestVisible
Mew IsHitTestVisible value

The rectangle was pressed

o|Hofl= o 2|Ho| gridSetsHandled
E A 337 &, gridSetHandled,
IsChecked”} true® AR Q&)
Z12A] Gride| OJHIE $HS2{o| otx|at &
OllM e.lsHandled?} true2 MU T},
Z-EE oHE STt HEHS Al

The grid was pressed
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HE20IM & HOIK RZZ2 QRIBHI QoM Q&2 HOIKIS
HIE00. G5 2RI 152/ R0 Mz OHEdHe BHol
L}O0) OHZ]7) 201 k. 1211 & HOIK 220 BE: Bl
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ol Aol A= EHAS] WPF -8 Z213E 1H57] $1514 MVVM(Model—
View-ViewModel) Tkl selo] gl erobglzsueh, Tkl selo] 201214
“1e)3 ool S 914 XAML AESS of g AH=A] Hl9] B,

167l 4] Farsk ARy,
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MVVM miElo g kaAfdtgct ol dhEo] Bajct

L2 | 2

A - AEO| WS AT, 0] 82 AT TRl BacketballRoster= FHtHo] &

Lof x| BasketballRoster WY AHO]AE AME617] wFo]s%, o2& Z T} thgof e

= 9 wjo] )] =7} Zoof e,

Q DRHEQ BY 5 HoW Zhs NS

Secich Solulion Egplorer (Clil=;)

7] Sululivn Basbedballfula' (1 oject)

b, 371) A 265 A

S P Bl 224 ey |0 Z2HE|
;=@ Roferone Rebuild =7}s
3 g Aseds Decloy AI'I %Ed% %<_7|-°E|‘ [[H, IDEE
LTI Col Al 20 0|52 7|utoR 3 Mz
= Basketba Seups b This L|UAH|O|]AS ABMSH |C}.
2 D) Mancag E] Kew Soluzion Ssplorar =
D e oI%e F7t) B2HA v
) GEY ' 'O Mew tem.. Ctrli Shiftr A SMOjIA AAMSE ZajASe
Add Reference. T Exsling Len Shill+ £lL+& == |_1 co== H_E_I
Salution Bplorer| Add terace Hetrierre... & Mew Folder HYAT|O|]AT} ElLICE, DHof
Szare PR (laes shit+ B+ L MOde| %E‘-Ioﬂ %EHAE
E Edznage Mulist Packages. = = —
, FIIEICHH, IDEE SafA mho|
L3 Seles Sellp Project - ol OlAT
Decug 3 _—ITEH?IOII M= Lﬂ =¢‘“’1Io|A
B Add Solubion o sourze Control.. EI'?_IO'“A'l BasketballRoster.
X otut Ctrl-X Model2& F7IECt.
XK Hemowve el
i Remame 2
Unlzad Projoc T
o Solution Explorer *Aax
Cpen | alder m Dile Dyplor=e
T = &
Cper in Blend. ., m e-eunaga@ »
R e Search Solution Explorer (Ctrl+;) P~
fa] Solution 'BasketballRoster' {1 project)
4 BasketballRoster
Model, View, ViewModel Zt|& 7}k t} E ‘.' :’:fe’“e‘
u- erences
SRH B 0 22 A3 o] Bt b e
b pE-EERmD
> ] Model
ViewModel
WEE, ALQE OQ N
HOIQ. 72 BasketballRoster_TemporaryKey.pfx
b ) MainPagexaml
Package.appxmanifest
Solution Explorer | Class View
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_& private
p=t

elijcivB]=} }

Player S2AE FII6iA 2RSS THE0] FAICEH
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*

29 B0E 025 254 Player SUAE 27Kt Brio] Ze|22 kst DES
TOoR Fr) o}ge] vjglujol 5 Yulel=gct, of7lel Player St g

namespace BasketballRoster.Model { & =
p e U 0180z &l HOILHoI~2

class Player {

S0 F2ik WAL $71% oy, IDEL Zr9
BRI,

public string Name { get; private set; }
public int Number { get; private set; }
public bool Starter { get; private set; }

public Player (string name, int number, bool starter) {

Name = name;
Number = number;
Starter = starter;

} o THRES M2 OE
J HEQIOF BN LOMQ7 0 & SHA= M4t 2 BEO| U= HO[ES
HI3H S071E 2HE BOIE. TjolSHs Cjt ZHAI0| Q17| TR0 SAT} ZHEH

Oix|2te 2 Roster SHAE Modelofl FIFRILICE

Player

Name: string
Number: int
Starter: bool

f

giLICH 2ol U= SMA=
20| gi=. IX H|o[EIE Bl BLIC

HIO|EIE B0 F= ol

}-2-0 2 Model E0 || Roster 2afAS F7FHUL} ofefo] ZE7} Q8.

namespace BasketballRoster.Model {
class Roster {

public string TeamName { get; private set; }

private readonly List<Player> players = new List<Player>();
public IEnumerable<Player> Players {
get { return new List<Player> (_players); }

}

TeamName = teamName;

}
}

public Roster (string teamName, IEnumerable<Player> players) {

m _players.AddRange (players) ;

Model ZT]= O|ZA| AL 8., ey

4 @l Model

v

Roster

TeamName: string
Players: [Enumerable<string>

AEEl=E RS £ = USLICL

*

_players ZE29| oS0 AC{AF0{( )
£ F7RISLICE, AHATONE private
ZE Aol FIksks 2 LUHEQI Hio|Y

ZHMSLICE, oftH ZoilAf of2{st 1[0

b = Player.cs
P c* Roster.cs

R LS mlolx]ojl
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View EC{0 HQ! A=2E FIIRMLICEH

o
T =
View o] 9 2% 35 3t & Al LeagueWindow, xaml2 5715t}

B ViewModel Add " O New ltem.. Ctrl+ Shift+ A
3 App.config Scope to This O Existing ltem... Shift+Alt+A
b L) Appaam Mew Solution Explorer View ‘i Mew Folder
b B MainWindow
Exclude From Project n Window...

View &0 XAML 91%=-9-¢] LeagueWindow, xaml®] d5Ht}, o]72 75 HRtollAf 2
MainWindow, xaml Y9E-9-9} 7+o- =218 31z Z18]1l o &3] XAMLE Ao)E T8} =9 Win—
dow A Y}, T2 Hol JtbA MainWindows 4l LeagueWindow= F2+= At

HIQl J=RE X211, 0|XS M A=RE WHELICH
7)o A MainWindow, xaml 3+2-S AEl5}1, OIQA Q22 Za| ) AIHIE Aeghc shH TzAES
e Adsl HAlR, 2ol A]2E uf) oo} 22 of|ejE EA HU

An unhandled exception of type 'System.|0.|OException’ occurred in
. PresentationFramework.dl|

>
all
L
ﬂ%

Additional information: Cannot locate resource 'mainwindow.xaml'.

A8, MainWindow. xaml& A R2Y o e)7} vhe=31 ojs7} EM]SL WPF 3-8 2 7134o] A2 ujj, App,

xaml I} (Application) E}10ll = StartupUri SA0IM XIES AERES Hof FU )

<Application x:Class="BasketballRoster.App"
xmlns="http://schemas.microsoft.com/winfx/28086/xaml/presentation™
xmlns:x="http://schemas.microsoft.com/winfx/2866,/xaml"”

StartupUri="MainWindow.xaml">
<Application.Resources:

</fpplication.Resources:

</Application:
App.xaml 524 G31 StartupUri $4& S48 Q28R B3 delils oA ofejio] 371 A=
H 2 glr)

<Application x:Class="BasketballRoster.App"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
StartupUri="View/LeagueWindow.xaml">

e} o] Al b |, RIS thA] MES A A3l EA8. o)A 22l AFE AL, AlEA 71 Fol
Hd Huydh,
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AHLzt Ho) AEER

AN AT 2R ORS AnuAle, 7 B e AlEe] AESR TAEo] gy
TextBlock, ListView, F T2 TextBlock, ListView:: 2E ZAEZL Border W5-9] StackPanel
AEE ¢l G 22 HEEEY F AES TR Ho|R|of F7lsfoF &7ka.? whef Al ¥
7} vl ) ©S 3 1alof gk, ;%; e Qofup 01]01} cheid *“LH Eljk e, :]Laﬂ UsevCovitvol
o17]0]l AkgXt He| HEE(User Control)o] 5UTH AMSAL o] AESE APAlRte] HESS ¥ 4 f34Y 0 |

Z7] 95iA AR EIE Syt BE wo] A2 TS gAY AgA Ho) AESS W] 95 L T

A XAMLY} FE—-H[SRIEE 0]-8-5}% . BasketballRoster ZZZAEo] AREA} A o] AEES =7} 7~|7’|3| H — %__g

3 Ak, =%z
o x5 /5
@ View ECiol M2 AISX} Mol HESS SR Waslsl
AREA} A 0] AEZ(WPF)S Aeislal, 0] 8-S RosterControl, xaml& gt
P bH He

© M=E2 ALSxH Yol HESo| FC-HISIRIES AMTEAIC,

E-2 UserControl Hjo]2 ZHAE & 7‘1'% (] I'% Idﬂb 'b-

R AR 4] AEEE AojE WE usilE - TEL ofo) el gt EX,
23H

namespace BasketballRoster.View

{ ] ;o ME Y T
2zjp Az Z 2

~elupzl,

Interaction logic for RosterControl.xaml

<:_.-;u11a" >
publlc partial class RosterControl : UserControl

{ : usercont ZHZ Heppls

public RosterControl()
, InitializeComponent(); %7:!'% ‘2‘!% /%
- Ay
© M=ER ALSxt Yol HESC| XAMLES ATEAIC,
IDE= Rl (Grid) o] AR89 HEES 7Rt
HO|XIZ 717| Fofl 2 790Z0i|M =R AE0 Yo AR AR KT “wrA[SHs u||$7|”
M RosterControl.xaml0lA £XS HOF &X| SHH MZI5H EM. A 0| 20| B ksl 7t UBLICE

*  3h (Border) Yiol 9l AEESS (StackPanelyol HoloF ek, | P2l of3E ol 41 APAOIA et
Border AES0|A 52 wA2|E WE2T ofd 448 AMgajof Wrhay | E ENES 2l shFels sBS
QESIT YELICH ES TR0
* Aol tish ElofElE AP 7 0] ListView ZIEZ0] QST | ziptgt 2x0) hsiM B S5 BhLICH
3 DataTemplateOI E3HE <UserControl Resources) dldo] Daghuct | o] MolME UserControl0] O{ZA|
o] BE319| SEBIER|0 23t S23 YRE MZstn
UELICt, Ot UserControl2| Hild
M-S 5HX| Q0IM, CIXIOIL{0l= Cil0|E{7}
HO|X| 9&LIC}, Of2f20] FEE &7
215H HOIXIZ g717|X0ll of2i0] &
*  Border AEES (Grid) boll QxUTh 2]t Gridyol= 3t 2ol U= T3 XAML ZES %ol 2M2.

Height="Auto” &/d°] l=H, o]A2 shet F29] ListView AEES
gloAlof gHA ¢ Fu * XSO > 297

*  ListView 55 A, ®IA] E20]o1E &Jv]she= Starters?t Bench <
Aoj| uheleigh ). 111] 9J& o] L= TextBlock ZIEES H ©|59]
TeamName <37} HRQI a5 T},




Py-g-goy ‘

e RosterControl2] XAML ZEES 25l SAICt,

View & || 5712t RosterControl®] AR&A 2] ZAEE =7} ofefiol] Al5Ut. HlolH HEAE glo] £/
oA vilgsh=A] =2 ARUR? Aref-2] 7= AESS A= thE HlolHE 2o F7] tlze] HolAl= 24 2
EZA B oIy HYAES AAsfof Ttk

<UserControl x:Class="BasketballRoster.View.RosterControl"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
mc:Ignorable="d" o142 010l ;{LE%Q Helgh al '*'
d:DesignHeight="450" d:DesignWidth="300"> €— J;,_,\gon o2t 3707 /:n‘,agg %OEFE &,

<UserControl.Resources> 0l l:l\(;l I;K-ibe} m, ExX —%— B 5‘51“\'1
Dkwujﬁmnﬂuzﬂ—% 20 37
BN E BT

<DataTemplate x:Key="PlayerItemTemplate">

<TextBlock>
<Run Text="{Binding Name, Mode=OneWay}"
<Run Text=" #"/>
<Run Text="{Binding Number, Mode=OneWay}"/>
</TextBlock>

ListView =0l it Hio[g] HE3lg XX a|lA A0 S&LICE,
Jda{1 LbM (ListView.ltemTemplate) MM &l ListView
Ei1o| temTemplate &40 MX 2|AAS MAFH|C},

ItemTemplate="{StaticResource PlayerItemTemplate}"

</DataTemplate>

</UserControl.Resources>

<Grid>

<Grid.RowDefinitions> CornerRadius EN2 KL35HH BorderO

<RowDefinition Height="Auto"/> 520N SN2 E L Q=113

</Grid.RowDefinitions>

<Border BorderThickness="2" BorderBrush="Blue" CornerRadius="6" Background="Black">,
<StackPanel Margin="20">
<TextBlock Foreground="White" FontFamily="Segoe" FontSize="20px"
FontWeight="Bold" Text="{Binding TeamName}" />
<TextBlock Foreground="White" FontFamily="Segoe" FontSize="16px"
Text="Starting Players" Margin="0,5,0,0"/>
______:><Listview Background="Black" Foreground="White" Margin="0,5,0,0"

QQLEtVWW ItemTemplate="{StaticResource PlayerItemTemplate}"
= 1 ur r
HEZQO NN e y p
- ItemsSource="{Binding Starters}" />
Btz golR ,
910 BIZ2|O <TextBlock Foreground="White" FontFamily="Segoe" FontSize="16px"
EZ\DE SZIQ Text="Bench Players" Margin="0,5,0,0"/>
ot .
Nz okl 52 B <ListView Background="Black" Foreground="White" ItemsSource="{Binding Bench}"

ItemTemplate="{StaticResource PlayerItemTemplate}" Margin="0,5,0,0"/>

</StackPanel>

</Border> *
</Grid> *

</UserControl>
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BasketbalRoster 40l 229| H|0|E2t Fo| HIIZS AmFAICt 12|10 0] =5
SEoh= HiY HE Sh= REES S0l SAICL

e LeaguePage.xaml0l ZIEES FIIgiLCt,
HA A AT o] AE QIABHESE o] xmins &/dS Ho]A]of| F=71etct,

xmlns:view="clr-namespace:BasketballRoster.View"
xmlns:viewmodel="clr-namespace:BasketballRoster.ViewModel"

1331 WA LeagueViewModel QUAEIAE A2 @]izvof Z7kgh T,

<Window.Resources>
<viewmodel:LeagueViewModel x:Key="LeagueViewModel"/>
</Window.Resources>

o)A & RosterControl®] ¢J+= StackPanel& 7Yt}

<StackPanel Orientation="Horizontal" Margin="5"
VerticalAlignment="Center" HorizontalAlignment="Center"
DataContext="{StaticResource ResourceKey=LeagueViewModel}" >
<view:RosterControl Width="200" DataContext="{Binding JimmysTeam}" Margin="0,0,20,0" />
<view:RosterControl Width="200" DataContext="{Binding BriansTeam}" />

</StackPanel> N R
2ok ANI0N 2001 220 AL Q2 MISHOF & T 1K) QO
© = suas RO HIARTOI & & 2K BM7I01 Qle B0t RIS Uy,
ViewModel ZH ] ot} Al S5 A/38) F418.
PlayerViewModel RosterViewModel LeagueViewModel
Name: string TeamName: string JimmysTeam: RosterViewModel
Number: int Starters: ObservableCollection BriansTeam: RosterViewModel
<PlayerViewModel>
Bench: ObservableCollection private GetBomberPlayers(): Model.Roster
<PlayerViewModel> private GetAmazinPlayers(): Model.Roster
constructor:

RosterViewModel(Model.Roster)

private UpdateRosters()

© ==usa2as suspl gL
*  PlayerViewModel S84 & £/0] 9l 7heket dlofE] A Yyt
*  LeagueViewModel Eeli2x&= Fo]|of| Bju] o8& /17| 917+ private WA =7} Ql5UH:, oA
LINQ 2101 RosterViewModel A/ Aol] RS 7}F ©of| gk Model. Roster Z{A1E A3/d&uch.

o BIES
Hia al= *  RosterViewModel Zal|22] AAAZLS] | 7] #H== Model. Roster ZJA| Yt} o] A= TeamName £43

l‘ll‘

o100 M
vgomo —> & A TE, private UpdateRosters() MIAE=E S5, o] MM ES ATRH A S#ololE $+53t
NBENIO 7] 91814 LINQ #2|& Ahgatat, Starterse} Bench 44 QulolEghc), male] vgas]o| 2ol A 244

= Agatew SeAol Atk 'using Model;"& S=7Fg )

IDEZt XAML C|Xto|L{0il 0||E‘|_[11|*|X|E E|2CHH, ViewModel UIAD0| A0
LeagueViewModel0| ZX{5tX| 942 ZILICH. Stx[ot 0131_ 0| Het5iH| EeHAE FIRHCHH
BasketballRoster Z2HE0| O}jSA Q2= HES S8t 2, I2HE AZE(Unload X2 01702 799
Project)S MEHSILICE, CIN| REX HEZ SISt £ T2HE C}A| 2=(Reload Prolect)a 12 07102 >
MefiSiA Z2HEES CHA| E2{SLICt, 22 C# Z& ool o 2F & ¢lofof Siict,
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using Model;

HEILEZ \QaL &

Wz £ RosterViewModel2

NG DY }

Player Nio] Mz Q
eILES Ngote o)
CIOIEE QHs01d,

}i
}

80| 252 0190t
L ollsuny. o1 mNEE
PlayerViewModel
THNI7H O Player
N2 )
20k, b

}

Name
Numb

new
new
new
new
new
new
new

new
new
new
new
new
new
new

= 1
er =

namespace BasketballRoster.ViewModel {

using System.Collections.ObjectModel;

LeagueViewModel ZBHEE  class LeagueViewModel {

RosterControl€ ©0|8 public RosterViewModel BriansTeam { get;
[{ public RosterViewModel JimmysTeam { get;

Ql& RosterViewModel public LeagueViewModel () {
o >t Roster briansRoster = new Roster ("The Bombers", GetBomberPlayers()):;
= é:% sUn aeln 0l BriansTeam = new RosterViewModel (briansRoster) ;

Player ("Brian", 31, true
Player ("Lloyd", 23, true
Player ("Kathleen", 6, tru
Player ("Mike", 0, true),
Player ("Joe", 42, true),
Player ("Herb", 32, false),
Player ("Fingers",8, false),

return bomberPlayers;

BasketbalRoster o] HRdofl= Al SeiA7| USLICKLeagueViewModel, PlayerViewModel,
RosterViewModel Z2HA). 0|22 2£ ViewModel 20l Q&LICH

Roster
i=iaHof BiLICE,

atek "using Model;”0| SiCHH, ofz{22
£ 2i5k= A Model.Rosters

private IEnumerable<Player> GetBomberPlayers ()
0] private EHIHE% List<Player> bomberPlayers = new List<Player>() {

’

private set; }
private set; }

NQE & Qs 2 nr) PN Roster jimmysRoster= new Roster ("The Amazins", GetAmazinPlayers());
5% & 23 IS E— JimmysTeam = new RosterViewModel (jimmysRoster) ;

{

)
) oo
e

) r

UELICE, eHLISHH MVVM 38
D230l MEl= ViewModel
2| otofl Z=3HE Model 222
QIARAR 2Ha|517| IfE0|ZE,

HolEj= YHtx{oz FoHo|

= N N private IEnumerable<Player> GetAmazinPlayers ()
Hog<s K'I%UDI Qlol List<Player> amazinPlayers = new List<Player>() {

Player ("Jimmy", 42, true),
Player ("Henry",11l, true),

(
Player ("Bob", 4, true),
Player ("Lucinda", 18, true),
Player ("Kim", 16, true),
Player ("Bertha", 23, false),
(

Player ("Ed4",21, false),

return amazinPlayers;

namespace BasketballRoster.ViewModel {
class PlayerViewModel {

public string Name { get; private set; }

public int Number { get; private set;

public PlayerViewModel (string name,

ame;
number;

{

PlayerViewModel 22Hk- £ J1tit mo1

7”HIO‘LJD

C

D01 BIS812 Hoigst

(4

i

ENoalsun.

}

int number)

{

namespace BasketballRoster.ViewModel { EE MVVM ollo"kl_ V|ewModeI°| E'E|'| =0t t
using Model; INotifyPropertyChanged 2IE|H|0|]AS
using System.Collections.ObjectModel; 285 |C LESHH ok HE=
using System.ComponentModel; ICH. 2HLFSHE OISEHO| XAML HESO

HIQIZE Z4H[0]7] uf20IZE.

class RosterViewModel : INotifyPropertyChanged ({
public ObservableCollection<PlayerViewModel> Starters { get; private set; }
public ObservableCollection<PlayerViewModel> Bench { get; private set; }

—__ ViewModel LIS0N Q& I8521EI Roster MRIOIN O10) NEIS RIRRILITH 220
LK 282 ViewZ HIOIGE: &= Ql& ENO =z Model HIOIBE a0,

private Roster _roster;

private string _teamName;
public string TeamName { TeamName ZhJO) &5t O,
get { return _teamName; } RosterViewModel2 PropertyChanged
set { O|HIE 2 HiNY olgL] MMNEQC
teamName = value; l N NN, BIQIER NS €

yT NG

public RosterViewModel (Roster roster) {
_roster = roster;

Starters = new ObservableCollection<PlayerViewModel> () ;
Bench = new ObservableCollection<PlayerViewModel> () ;

TeamName = _roster.TeamName;

UpdateRosters () ;

L nZ 4
private void UpdateRosters () { ]I;INQ%BI C ’\3
var startingPlayers = S30I0152 RO

from player in _roster.Players ObservableCollection

where player.Starter ENO
select player; / N o:—' Startersoi
Beian,

foreach (Player player in startingPlayers)
Starters.Add (new PlayerViewModel (player.Name, player.Number)) :;

var benchPlayers = o 001_1:,9
from player in _roster.Players o17101 H‘i— | S0

where player.Starter == false < NEe Hit=ar LIN INOE R
select player;
p-ay QAHQ.

foreach (Player player in benchPlayers)
Bench.Add (new PlayerViewModel (player.Name, player.Number)) ;

} UBEEOI MVVM Y2 ViewModel S2HA0f|A{2t INotifyPropertyChanged% FEBLCE,
} HLISIH ViewModel2 XAML ZHEES HIQIESH: AAIST Z&tsty| tf20[=, 2Lt

E-.-_-HIOiIM" AMAXIOIAM HIQITE £42 ALsH] 27| mi20ll, INotifyPropertyChanged
= JH5IX| QIUALICH Hato[oizt X[oj7H 152 B 0S8 Hzs| siM ZRHES 455t
ActH, TeamName2| set FZXHAM PropertyChanged OHIES 2AA|7{0f BiLICE,

800 Appendix ii

A=Z o7l » 801



i 810, 811Z2 &1st uf, 1xjof & HE20| 5Lt USLICE,

810Z0llA] of22] using=E FOIFML.
using Windows.UI.Xaml;
12|11 ofzHet Zo| HHHFMIL.

using System.Windows.Threading;

Windows.Ul. Xam| HIQJAHO|AE= =2 AE0{0f CHSH NET
Dy U3 0| YQILICE, 0|2 WPF 28 =2 oAM= ALEE
+ 1=, 4l System.Windows.Threading WIQAH|O|AT}

TQBLICE,

0| 222 HMielstn Z=7 ZZELCH J2|1 of7]0A

Model-

View-ViewModel2| £2 o2 20 FT U&LIC}. 3Hte| using

=2 M2l5ta, ViewModelzt Modeloll CH3HA] 522

A57| 0, BES AEO| o] AEUK| Y SHASS

2 THARSE & USLICE

C# IZEE
WPFOllA

;‘E Windows Presentation Foundation

H O}t >
AEQR] AEZS 93k XAML ZE7} 905Ut View ZC0]| BasicStopwatch.xaml0|2H= WPF AL2X}
Ho| ZHEES FUIol, offje] Z=E YA, AR Aol AEZ= A Al 3 ES &
Al817] $18t TextBlock AEZT} A2}, 2], 2Al, 3 EFY HEo] 5yt

<UserControl x:Class="Stopwatch.View.BasicStopwatch" HIQLTHOIL 2 E7151HY)
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" QI 01 xam| £NO)
xmlns:x= _}Jttp //schemas.microsoft.com/winfx/2006/xaml o  WQaK I} m2NEQ)
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006 o
xmlns:d="http://schemas.microsoft.com/expression/blend/2008" 0180 Stopwatch
mc: Ignorable="d" 0171 201, &8lo)
d:DesignHeight="300" d:DesignWidth="300" LGOI A& Stopwatch,

xmlns:viewmodel="clr-namespace:Stopwatch.ViewModel">

ViewModelQlLILH,

<UserControl.Resources>

<viewmodel:StopwatchViewModel x:Key="viewModel"/> < ————— O AEX} Yol ZHEES ¥
</UserControl.Resources> 2| AAZI ViewModel2| QIAEIAS
MBI 8|3 ‘.’_IAE.JA§
<Grid DataContext="{StaticResource ResourceKey:viewModel}">(_ -
FHEIAE 5
cStaokbanele Hio|E] ZiEd E*I‘%?L’-E. G|o|E]
<TextBlock> ZHAES MHSE7| HsHA ZiEH[OIL7t
<Run>Elapsed time: </Run> ZQ QiEL|ct, QUAEAM XI2IQ
<Run Text="{Binding Hours, Mode=OneWay}"/> AERE A& MESED UELICEH
<Run>:</Run>
<Run Text="{Binding Minutes, Mode=OneWay}"/> Ol TextBlock HEZ2Q Hu N7+ Hiatsh EL
<Run>:</Run> ViewModel2) ol Aro1gz)104 Qs
<Run Text="{Binding Seconds, Mode=OneWay}"/>
</TextBlock> \
<TextBlock> . ViewModel2 0] piete]
<Run>Lap time: </Run> FJMO@ o 5
<Run Text="{Binding LapHours, Mode=OneWay}"/> 0| TextBlock =22 2NIoH| @ 16K
<Run>:</Run> o . HEZQ B‘}iE}OEII% / PVOPGZEUChanged
<Run Text="{Binding LapMinutes, Mode=OneWay}"/> LEBIL ENO odEZ HINIKNIHOF

<Run>:</Run>
<Run Text="{Binding LapSeconds, Mode=OneWay}"/>
</TextBlock>
<StackPanel Orientation="Horizontal">
<Button Click="StartButton Click" Margin="0,0,5,0">Start</Button>
<Button Click="StopButton Click" Margin="0,0,5,0">Stop</Button>
<Button Click="ResetButton Click" Margin="0,0,5,0">Reset</Button>

HIQIGEI0f Qs LT qbry,

<Button Click="LapButton Click">Lap</Button> Anrd2 2I5HA ViewModel HIYAH|O]

</StackPanel> A9| StopwatchViewModel S22}

gy Sraciranety HEZ0 Click OMIE HSaiS 7tsot
</UserControl> dIE: KIE”O 2 Model2 2015k, ENE AEI0IE SH|C}.

5171 BN DispatcherTimerS NEOSLE

2 810, 811%0ll ViewModel2| ZE7} UELICE S H7| ol Viewet Model2| ZEERE] LojatE
ViewModel IEE ZHd8t £ QILIR? BasicStopwatch ZIEEE |2l I 20f F715] BEM. 2|1
FCE TGS 5|, 810, 811Z1} H|wsH EML.

YL Folsliof g FE2 IDE7I HAHXO R MRICh= XS 7HHSHK| LOLOF SICh= ZLICH, 809
mZ= 8 XAML niIOIII—I LF(HE xamls £81t Z2)7} CIXIO|HE SEAIZ 5= A7| 0=,



im

El

=

E,

22912 of A1)

% 7hA) asiol & ol iUk, ofelite] 2B AFgA} A Aol oI WSt glolA ol 37}
ok gk, el mjel w9l AEBE F4afof T,

O,

o|A| & A3l FHAIt} Start, Stop, Reset, Lap HES & = o127}
25 5l=A] 2Rl AT,

812

HXx{, BasicStopwatch.xaml.csOlA Of2i2] OHIE SHS2{E T E-H|5I2I=0f FIIELICE,
ViewModel . StopwatchViewModel viewModel;
public BasicStopwatch() {

InitializeComponent () ;

viewModel = FindResource ("viewModel") as ViewModel.StopwatchViewModel;

}

private void StartButton Click(object sender, RoutedEventArgs e) {

viewModel.Start () ; Viewa] HEQ iR
} ViewModelQ) oM Z 2
2B 1R

private void StopButton Click(object sender, RoutedEventArgs e) { ) N
- ’ ViewQ bzt

viewModel.Stop () ; QlHN0l THEO| &

}

private void ResetButton Click(object sender, RoutedEventArgs e) {
viewModel .Reset () ;

}

private void LapButton Click(object sender, RoutedEventArgs e) {
viewModel.Lap () ;
}

MainWindow.xaml0ll Cist XAML ZEgLIC},

<Window x:Class="Stopwatch.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="MainWindow" Height="150" Width="250" K nZ 3ot NGR O HEZ0!

xmlns:view="clr-namespace:Stopwatch.View"> Q510 1z oo) A1=Q00 CHor
<Grid> nC-HplIET EUD
<view:BasicStopwatch Margin="5"/>
</Grid>
</Window>

Elapsed time: 0: 1: 46.691

Lap time: 0:1:40.6
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HBH | & 01 Al

FEgo| 285t £

7
O HA 2
HAE AA= B R Y] seAte] 00] slgUTh 929 AFHAIE R R T e2Ape] "RE Kol F
of, T2jal "R A T SRS FAISEL, W] Aol 7HHA| AlTte] EoRiunt, A Ao ZAkE
e AR oA RS 78S o lFUTh SHATE o] e 2 HolHE thE P4 or AT wjnf
o Al ok 4 F71elof ke Al oulstk, TLefA] gk HEk7|(Value converter)= M- He gt gk
HEE7 = XAML BRIEE o83t Ayt Hlo|g7F HEZo|| A7 Aol £33l F%. IValueCon—
verter Q1E]#0] A (System, Windows, Data W] 1Ad|o] o) Q)& O =X gt HEk|E The = 54
o}, olA| gk W& Aol 71l EAIT

Hely 1k 21k o 2 wlolt] 7hS H2lsy £uc}

e ViewModel ZC0] TimeNumberFormatConverter 22HAS F7fgiL|ct,

using System.Windows.Data; S Zei2~0] i 9]l Z7}5t 5, IValueConverter IE]#|0] A5 L&Y
t}. IDEE o]g3to] 2522 Qe Fo| A U o] AL F HA = A9 F7FYcHConvert(),
ConvertBack() WA =),

©  convert() Hix=E TEELLL
Convert() v = B vl 47} Qe 21 5K F 7S AM88] BAIT, value HlZS-E Bl e
53] Bl 9 4hol, parameter Ti7H 4= XAMLAIA viAH4E X4e 4 Q&

using System.Windows.Data;

™
~
T

class TimeNumberFormatConverter : IValueConverter ({
public object Convert (object value, Type targetType,
object parameter, System.Globalization.CultureInfo culture) {
if (value is decimal)

decimal@ . .

int Qo= return ((decimal)value).ToString("00.00");

BIDHIIER] O n else if (value is int) {

QUL int Yl if (parameter == null)

HQ, NEROZ return ((int)value).ToString("d1l");

D7 B0 RISt else

L Qls0n, return ((int)value) .ToString (parameter.ToString());
} ConvertBack() OINZ & Qk3E HIOITQ K QB LH. O]
return value; Z2NEOIN O INZE N2 Q54 224 0)

} oNZE KBS Orie 20 G AE DT ¢

public object ConvertBack (object value, Type targetType,

object parameter, System.Globalization.CultureInfo culture) {

throw new NotImplementedException() ;

} FOolA OFr] Eix|X| 2UTCHE NotimplementedException OI2IE H7I= £2 GlILICt,

ZZ2HENM 0] HMETL HLHE ASE|X] 2SLICH SHX[TE, ok o] HIMET | HHEICHH, ARXE=

0|RS BEX| Xt 2 25| HUE 2|5tz 7l E27127 OlLIH EME FHE + UEE 0[QIE EXl=
ol=

814 Appendix ii
P 20| E27127 0| 5 0{= 20| Cf ECtT MZISILIR? HIEA| 5iLie] HEO| = A2 OoFHLICE,

Windows Presentation Foundation

BasicStopwatch.xam|e| EH 2|AA0| HEl7|E FIFEILICE
ViewModel AA1E th&a} 2o 7Rt

<UserControl.Resources>

<viewmodel:StopwatchViewModel x:Key="viewModel"/>
<viewmodel : TimeNumberFormatConverter x:Key="timeNumberFormatConverter"/>

</UserControl.Resources>

R 0121912 $91¢ &, ORojE0IN T 2REY}
NSEIR QHEmis 2K O 812 2 pjop ot
Bz Qfun. 2RO nzNEZ olzEsy
ON 22810k & & Qs

ot HE |2 ALES17| fIsi XAML ZEE £3shCt,

Zk (Runy Ej 1) Q= “Converter="& 57}sl|4] {Binding} "12%-& =43t}

<TextBlock> ON7HE =74 QI, e 5 (1)) 2
<Run>Elapsed time: </Run> E710He HE QK| OMIQ.
<Run Text="{Binding Hours, Mode=OneWay, L

Converter={StaticResource timeNumberFormatConverter}}"/>
<Run>:</Run>
<Run Text="{Binding Minutes, Mode=OneWay,

Converter={StaticResource timeNumberFormatConverter}, ConverterParameter=d2}"/>

<Run>:</Run> 1\
<Run Text="{Binding Seconds, Mode=OneWay, ConverterParameter
Converter={StaticResource timeNumberFormatConverter}}"/> 201801 NS
</TextBlock> HIBF10) RIGoE LT
<TextBlock>

<Run>Lap time: </Run>
<Run Text="{Binding LapHours, Mode=OneWay,
Converter={StaticResource timeNumberFormatConverter}}"/>
<Run>:</Run>
<Run Text="{Binding LapMinutes, Mode=OneWay,
Converter={StaticResource timeNumberFormatConverter}, ConverterParameter=d2}"/>
<Run>:</Run>
<Run Text="{Binding LapSeconds, Mode=OneWay,
Converter={StaticResource timeNumberFormatConverter}}"/>

</TextBlock>

o)A ABY A= TextBlock AE S| ZHe AL5]l] - >
Aol Mgk 5 Folf 2k At 1ejar oA
ZAEZHE

5 Elapsed time: 2: 06 : 03.22
Aoz e,

Lap time: 2:05: 49,64
¥
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L=

#ishs|L oot 930 2 Aolal

REoZ Hzk)|

TextBlock¥} TextBox AEEL HAES FFalA, EAIE &2 5215 Text £Adof vRelghct, shA|TE thekel 4
AEo] EARIL, TRVIAR 1 H4EE veIg e 4= QiU gheF Ridlef & &4o] Qlrhd 1712 HE true/
false &40l BRQIQE 4= QG5 Uct HAJo] AEE o] &alo] 4L vRRIgE == QG5 UHIsVisible 402 3F %

715

& 7 e Visibility 7% & ARSFU Y. F-2& 493 Visibility HFIE-& F715t] A5HAE vHEAICh

07|0ll R8¢t F HUHE7} AZ2.
HIQIZE £40| falsed B2, ZLESO0| MSIE|TE IsEnabled Z2 £2 42 HiQYstn A2 w7t
UELICL, 22l= BooleanNotConvertergt E2l= ME2 HE7|E FIIE ZLICL | QURL= e 22 442

HEMAIZLICE,
IsEnabled="{Binding Running, Converter={StaticResource notConverter}}"

O2E2 == H|0|E] HHAENAM B2 248 7|02 ZHEES HAGI7LE 7|7 Mol ELict, H2ER ZIEES
Visibility £82 Visibility 82| tid &40 2 HIQIEE = USLICKH Visibility. Collapsed®t 20| &2
Higtski= 42 QoIELIct). BooleanVisibilityConverterz}l E2l= HeVIE FII610 ZHEEQ] Visibility

£42 o B2 40l HiRIYSI0], HEES HAlSI7LE &7 SAIC

Visibility="{Binding Running, Converter={StaticResource visibilityConverter}}"

O ==wo Tick oME #sa

816

o|-

-I%H_l[l.

=
=
Running £/39] gro] ¥glS uf PropertyChanged ©|HIEE HHAYA]7]7] $J8ll4] DispatcherTimer®] Tick o]l
E dselE 8 gyh

int lastHours;

int lastMinutes;

decimal lastSeconds;

bool _lastRunning;

void TimerTick (object sender, object e) {

Running@
7010 BOIHE
N=gtUD. aEo)

if (_lastRunning != Running) {
_lastRunning = Running; OiN OIIEZ
OnPropertyChanged ("Running") ; HININIF ) & ROl O
} FONQ?
if (_lastHours != Hours) {

_lastHours = Hours;
OnPropertyChanged ("Hours") ;

}

if ( lastMinutes != Minutes) {
_lastMinutes = Minutes;
OnPropertyChanged ("Minutes") ;

}

if (_lastSeconds != Seconds) {
_lastSeconds = Seconds;
OnPropertyChanged ("Seconds") ;

Windows Presentation Foundation
HE S UHAF = HE|E FIFEILICE

olefe] trues false -2 1 W2 WPAAATEE g 8717} ql5Uth ZAEEo| IsEnabled
SAAAY B £448 AR 4 5y

using System.Windows.Data;

class BooleanNotConverter : IValueConverter {
public object Convert (object value, Type targetType, object parameter,
System.Globalization.CultureInfo culture) {
if ((value is bool) && ((bool)value) == false)
return true;
else
return false;
}
public object ConvertBack (object value, Type targetType, object parameter,
System.Globalization.CultureInfo culture) {
throw new NotImplementedException() ;

—

BHE £ME Visibility SHECRE U= HEWIE FIIEILICE.

o] FHE-L Visibility 5412 Visible - Collapsed 2 A3F0 24 AEZL Ho| AL Ho|R] oHA W= HHS: o]
&1 5 UT, Visible@} Collapsed?] 45 System, Windows Y|P 29] Visibility 2] @A &l 2l5UTt ofefol
\:l O

2 Visibility ZHo.2 v}z #3771yl L.

using System.Windows;
using System.Windows.Data;

class BooleanVisibilityConverter : IValueConverter {
public object Convert (object value, Type targetType, object parameter,
System.Globalization.CultureInfo culture) {
if ((value is bool) && ((bool)value) == true)
return Visibility.Visible;
else
return Visibility.Collapsed;
}
public object ConvertBack (object value, Type targetType, object parameter,
System.Globalization.CultureInfo culture) {
throw new NotImplementedException();

}

}
HE|E ARRS17| fIsHM ASRX| ZIEES &
BasicStopwatch, xaml2 ~75t0] G2 glah 94 37] QIAEIAE =71}

<viewmodel:BooleanVisibilityConverter x:Key="visibilityConverter"/>
<viewmodel :BooleanNotConverter x:Key="notConverter"/>

o|A| AEZ2] IsEnabled®} Visibility £4-S B2 99| Running €40l BFQIE S 4= 9l k.

<StackPanel Orientation="Horizontal">
<Button IsEnabled="{Binding Running, Converter={StaticResource notConverter}}" & t:%?QYW7}*gE§EH(
Click="StartButton Click" Margin="0,0,5,0">Start</Button> OrO HOMOH
<Button IsEnabled="{Binding Running}" Click="StopButton Click" %2 HLoIar, Start
Margin="0,0,5, 0">Stop</Button> HE
<Button Click="ResetButton Click" Margin="0,0,5,0">Reset</Button>
<Button IsEnabled="{Binding Running}" Click="LapButton Click">Lap</Button>
</StackPanel>
<TextBlock Text="Stopwatch is running"
Visibility="{Binding Running, Converter={StaticResource visibilityConverter}}"/>

K OIHC LEQIRITHNOE o, 817
TextBlock HE 22 £0IH SiF LT



272 hjo|XIE HIZELICH
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vy & Ly~

OFEBHE BI0) LHQ0H O &) TH20IE.
mEg= HilOlKl oo Rk Bk

Qg;o ok BEIL QF QoI N2
0| Ln:r.
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A
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70 Bl o]2st0] ojtz 1 AE QX2 ko] Halrt

EL T
MVVM &S
ﬁoHO]: s A
A3 5
UAEES é
2 /\Hi—,‘?_— =

L =
H |

Windows Presentation Foundation

14R0IM RI0)0) arapRioy
GIOIE 22k 0FZ0)0

= 5 . . OIZH N3, 2oph2
oA 5, mllo A {ids 2al(decouple) T th MVVM E2 o] & slubs 4,3
Aol -2, HlofA Frrels 2al(decouple)H 2 o] F 3f RINFROIN 01 oy

ok SETICE oS el BAAE Y docoupling) 51201 48 & 47 53 glol 4 Q01 o4 g
3, T2 AZOINE szl lofuiA] eigret, e 28R ZRglel pudols fe) ot S e
w}a? o122 SISt 2 b4 o] iU, Hao] gl Fel0) w7 glo] 24| o

HINOI T
wh5o] BAIt), CF FEOA 7slok 8 T 3 iAlE 42 B 13 28 ohde e *

=

Be| A BRI, X[X] 44 L AITH

H
©  cixi Azts opEaE BT WaiE SoRN /
HAS

ViewModel ZC{0f| AngleConverter

2715 AL, B A S Sfa) AR

using System.Windows.Data;
class AngleConverter : IValueConverter ({

public object Convert (object value, Type targetType, object parameter,

}

System.Globalization.CultureInfo culture) {
double parsedValue;

if ((value != null)
&& double.TryParse (value.ToString (), out parsedvValue)
&& (parameter != null))
switch (parameter.ToString()) { NI7H H1& O0~110171, 012 1 = HiSH
case "Hours": S B0 302 BoHELIDHB60/12 = 30).
return parsedValue * 30;
case "Minutes": <« 2150 HQ £ 0~590]1, 018 tE2

case "Seconds":
return parsedValue * 6;

25101 62 ZONELITHBB0/60=6).
}

return 0O;

public object ConvertBack (object value, Type targetType, object parameter,

System.Globalization.CultureInfo culture) {
throw new NotImplementedException();

e M UserControl2 F7Igh|ct.
View EL10f| AnalogStopwatch2t E2l= MZ2 AF2A Ho| HEE-S F713yct, 18|31 ViewModel9] H[ Y Au]|o] Ao

(UserControly E|712 Z7Fshc} un|9} o]z vlpZA Q.

d:DesignHeight="300"
d:DesignWidth="400"
xmlns:viewmodel="using:Stopwatch.ViewModel">

ow BEds Ak, AeAS ARgA 4o AER A elasd 36 AL,

<UserControl.Resources>

<viewmodel:StopwatchViewModel x:Key="viewModel"/>
<viewmodel:BooleanNotConverter x:Key="notConverter"/>
<viewmodel:AngleConverter x:Key="angleConverter"/>

</UserControl.Resources>
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©  zaicol s A Bt s oL
Grid) 25 Slo] F1% AEA) Wk he) AFOR e 371 AL

<Grid x:Name="baseGrid" DataContext="{StaticResource ResourceKey=viewModel}">

Windows Presentation Foundation

4 Brush

o —

Stroke I -
= = [E |83 o
Editor B Color resources

ASSX| E2 Save 28
the Humansol| Ak2st
HiZISHHA{Z 3|Af T2td|o|M

S2AIZ N ASLICH

:D-Imlml

>

& S #FFE4CECE

4]

2 «()> 100% m

22 5 H HEELCE e SHSRRE AEfRILICE
X W2 3]sk X2 717] HsiM, EE

e
L)
L)
"
X
X
X
X
o
)
X
Lo}
)
Lo}
o)
o}
o}

<TranslateTransform Y="-60"/>

<RotateTransform Angle="{Binding Seconds,
Converter={StaticResource ResourceKey=angleConverter},
ConverterParameter=Seconds}" />

= I WSl SHIE ZIE 2 $|MsHs ZLICt, X
Angle 42 FEde| 2t *Oll HiQlgklof U1, ZIE
715 OoI83HM XX} TS U= et SLICt.

4 Transform
RenderTransf.. |

<Grid.ColumnDefinitions> OIHe KEQINI0 &5 o
a HHI% —=> <ColumnDefinition Width="400"/> 7_'10‘\;:':;:”:] 9 55t I s
NRote </Grid.ColumnDefinitions> K e 4NN 101N
%o 5 0m <Elllpse'W1dthf"300" Height="300" Stroke="Black" StrokeThickness="2"> HH%Q@ [=T9; QJEUD
= <Ellipse.Fill>
HEIO1E0 <LinearGradientBrush EndPoint="0.5,1" StartPoint="0.5,0">
zoIERtE <LinearGradientBrush.RelativeTransform>
= R <CompositeTransform CenterY="0.5" CenterX="0.5" Rotation="45"/>
Ol?‘i% N&7 </LinearGradientBrush.RelativeTransform>
o, Q—H%% <Grad1:_entstop Color="#FFBO3F3F"/>
- <GradientStop Color="#FFE4CECE" Offset="1"/>
[OAN[ei/B)= </LinearGradientBrush>
</Ellipse.Fill>
</Ellipse>
<Rectangle RenderTransformOrigin="0.5,0.5" Width="2" Height="150" Fill="Black"> N
<Rectangle.RenderTransform> o710 & BIRH K\le]
<TransformGroup> QHIQ. Un THe
<TranslateTransform Y="-60"/> N =
<RotateTransform Angle="{Binding Seconds, NF42801, NS
Converter={StaticResource ResourceKey=angleConverter}, 7_5;@ HﬁéLR\jH
ConverterParameter=Seconds}"/> END
</TransformGroup> v '
</Rectangle.RenderTransform>
</Rectangle>
<Rectangle RenderTransformOrigin="0.5,0.5" Width="4" Height="100" Fill="Black">
<Rectangle.RenderTransform>
<TransformGroup> %— DEHEZO 51140
<TranslateTransform Y="-50"/> RenderT MO
BRI0)12Q <RotateTransform Angle="{Binding Minutes, enderTransform M€
- Converter={StaticResource ResourceKey=angleConverter}, TR Q0
ConverterParameter=Minutes}"/>
</TransformGroup>
</Rectangle.RenderTransform>
</Rectangle>
<Rectangle RenderTransformOrigin="0.5,0.5" Width="1" Height="150" Fill="Yellow">
<Rectangle.RenderTransform>
<TransformGroup>
<TranslateTransform Y="-60"/>
<RotateTransform Angle="{Binding LapSeconds,
Converter={StaticResource ResourceKey=angleConverter},
ConverterParameter=Seconds}"/>
</TransformGroup>
2 Efo12 </Rectangle.RenderTransform>

LEHHE & </Rectangle>
5 <Rectangle RenderTransformOrigin="0.5,0.5" Width="2" Height="100" Fill="Yellow">
7o) &

<Rectangle.RenderTransform> TransformGroup EHa&

Rlo1 ). <TransformGroup> o
= <TranslateTransform Y="-50"/> 7!;}—9 ﬂE%Oﬂ Bgte Oz
<RotateTransform Angle="{Binding LapMinutes, H leg_ber = OJELJD-
\_/ Converter={StaticResource ResourceKey=angleConverter},

ConverterParameter=Minutes}"/>
</TransformGroup>

</Rect le.RenderT £ > X N
< Irostamgian ¢ RendeTranatom RO WRIE %S 71217 Qidi, 57001 T2 912
<Ellipse Width="10" Height="10" Fill="Black"/> <«— J2FUC} 0112 Grida) &0y o17) w20y
</Grid> ORIGI0 2 Sk, NTHOZ O BT
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SEZiEES EAE @ Angle -151.806
WHE HEE = U= SiLte . .
RenderTransform 245 [ Use relative vakies | Apply ER0I ETHEIROR E5ANTHS
7HE! 4 QIALICEH 072 31F Projection o (tick) € NINBEITE OROIE0IN
QmM 0|, 37|12 HESIALL " ® L, L HEZS 2171 otk N
= =2 s 8ntlo] OILHERET

ZASI= 2 E2 ZE5IE, o 5 n 5 2lk=0) & aHI0) b

NINIZI7) I 201 . TIRI0IA 7}

Save the HumansOilA B0 . NS BRI Q2 KL QI O]
2AQIXME ol HZ9| ] Use relative values Apply HQ ONoI4 %% CH KI2HlN
Et RS HHL7| SIsHA “HE RINRRE & QlisAn

(Transform)"2 ALS3HELICEH.
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g|AA FIL517]

Q AEQX|0) HES FIIBIIC,

ViewModelo] E5}7] wjiof] HER 72 HA 0 g =5t} BasicStopwatch, xamlof|A] AR8-31E HE-S- Analog—
Stopwatch, xamlol] $=7}g

<StackPanel Orientation="Horizontal" VerticalAlignment="Bottom">
<Button IsEnabled="{Binding Running, Converter={StaticResource notConverter}}"
Click="StartButton Click" Margin="0,0,5,0">Start</Button>
<Button IsEnabled="{Binding Running}"
Click="StopButton Click" Margin="0,0,5, 0">Stop</Button>
<Button Click="ResetButton Click" Margin="0,0,5,0">Reset</Button>

<Button IsEnabled="{Binding Running}" Click="LapButton Click">Lap</Button>
</StackPanel>

AnalogStopwatch. xaml. cso]] dfgt I =-n|5}I1I=] LT},

ViewModel.StopwatchViewModel viewModel;

public AnalogStopwatch () {

InitializeComponent () ;

viewModel = FindResource ("viewModel") as ViewModel.StopwatchViewModel;

private void StartButton Click(object sender, RoutedEventArgs e) {
viewModel.Start () ;

private void StopButton Click(object sender, RoutedEventArgs e) {
viewModel.Stop () ;

private void ResetButton Click(object sender, RoutedEventArgs e) {

viewModel.Reset () ;

private void LapButton Click(object sender, RoutedEventArgs e) {
viewModel.Lap () ;
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© = 2EuRIE =0l 37| AshM K HERE SHBLIL

AnalogStopwatch AEZS Z27}517] 984 MainWindow, xamlS 44 g o},

<Window x:Class="Stopwatch.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="Two Stopwatches" Height="450" Width="400" ResizeMode="NoResize"
xmlns:view="clr-namespace:Stopwatch.View">
<Grid>
<StackPanel>
<view:BasicStopwatch Margin="5"/>
<view:AnalogStopwatch Margin="5"/>
</StackPanel>
</Grid>

</Window>

Y2 ARl FAICE Aol 7 o] 25 AEEC] 8.

Elapsed time: 0: 47 : 17,81

Lap time: 0: 08 : 37.00

Stopwatch is running

ANERNO 7
QRIZTY,
EFFEH

~

2
THRI7

_stopwatchModel Z2EE static
OF fIE0jM RS HIYEML.
0|Zd0] AS Qx| Aol ofH ==

WEAI L7127 24 o] YojLtn
UER| YHEMIL.

Xig o7 (02 »
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23, B | ZEHL.

Ul EEE Q2B A58l 4 9l&v)r}

XAML =7} System, Windows || 0] 298] SeAF AAEAS}SE 2E ov] il Y5y
1070l A 2AM g Sl Amsts Ut 2oy 35 YRelA FESS wHEeaL shd 79l sfof
a7 ML, AEES TA A o)7] w2 AEES AT 4= L, 1 ol ZA|e} iRZ7EA]
2 AESS UE 4 YUt ofEa ABYRIS ZE-HISIRIES AHsl0], A Bl =28 27k
SAICE

public sealed partial class AnalogStopwatch : UserControl {
public AnalogStopwatch () {

InitializeComponent () ;

viewModel = FindResource ("viewModel") as ViewModel.StopwatchViewModel;
AddMarkings(); <—— T5° FIOIEOMEL
) NINIRIOIN 2 B4,

Ol 2T % LHTIA| HARIS
olgslo] Alztel =38 2ol
guct S2) B,

{Rectangle> Efi 22t for (int i =07 1 <3607 & +=3) { /'%30— 3022 L0 HojH
e 1 =
20 ReCtgangle Rectangle rectangle = new Rectangle() ; Z0|at 02 HISHEHLIC)

private void AddMarkings () {

i = i == ? . .
WNIC) QI Bk 2 rectangle.chjith (i % 30 0) 2 3 :1;
NINBLITS rectangle.Height = 15;
rectangle.Fill = new SolidColorBrush (Colors.Black) ;
rectangle.RenderTransformOrigin = new Point (0.5, 0.5);

TransformGroup transforms = new TransformGroup() ;
transforms.Children.Add (new TranslateTransform() { Y = -140 });
transforms.Children.Add (new RotateTransform() { Angle =i });
rectangle.RenderTransform = transforms;

baseGrid.Children.Add (rectangle) ; NIRlDE 2810 XAML 32
} E0MH2NIQ. 0l EL Angle
} N2 HIoIgEe OiNL, 242
// ... HE oMIE SH= E7-e dote W2 Mook Ry
P2 HHS NFUD.
Grid, StackPanel, Canvas®} Z2
ZHEELS [|2 D= 7IEE0| AIXE ch2 2 Q= x - -
>
Children ZiMo| QU&LICH Add() HMEZ NMIUME OiEExI= C#A EH Binding IS
J2|=0 HESS HE £ T Clear() 0|Z3510{ H|o|E| HIQITS MEMSLICE AlE=t
HAMEE 555l0| BE HEES X2 & UALICH =&2| Rectangle ZIEES Md5}7| 2IsiM XAML
TransformGroupE Z2 HiAloz Hsig IS olEA X1, ?E% 2US 5171 fIsHM XAML
Z73ILICE, TEE C# IEE oA uxsk=X] OIA =
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Windows Presentation Foundation

olulz] of]mlol AL 913t 218 2t Mo] AE Z DlE ]

e YR ool d FEE Heslel At View EC{0ll Animatedimage2h= WPF ALK}
o] HEES F7Fbyt. o] XAML == v Z5Uth, M 342 SIE-H|5RRI= St XAML
©] (UserControly §F] U-§-2 o] A ZAF-Aduct,

<Grid>
<Image x:Name="image" Stretch="Fill"/>
</Grid>
S DMEE 23 : i EH - - — . . R
o e e S [EIRLE AU, LMEEE AAAE AT, StartAnimation) MHES BEFHIL, o] MAEL Image AES
= = 2] Ti= ]z XE, = o & — =)= = — = =
BIXIE UARSLICL Xinle] Shst HolM M AN, ey &cis| 2R o] Source 442 ofUlo] 5157|984 AEa|HES} 7] T2 OfLIHOIM RS AAFIIT
0I0|X|S F7teliok ElLICt, et £2M EMMT7(0f|A 2} o|0|X| S MESILICH 2|
N . . = i - ol ~
24 o WE =k(Build Action)dIM LHZ(Content)g &3 CIMERIZ At 1sing System.Windows.Media.Animation; Medlﬂa-'magmg GIGETOIO
(Copy to Output Directory)oilA| & 2AHCopy always)Z MEft|ct, 0] using System.Windows.Media.Imaging; - HIEDY 010INI9] Bitmaplmage _
=15 = = — = = 3 o= C =
EES xinjof THep HollM ME AXR 24 ojn|x| TS H=shAl s FMI2. public partial class AnimatedImage : UserControl { sek 7 Ale U, hEB]lé_Q-} D.L
, : : OhOIOIN 22l & Media.Animation
public AnimatedImage () { ol ol QIS LITH
Properties * O X InitializeComponent () ; HIQIHOIE0N /5 .
3 : - }
bluegray_250x250.jpg File Properties -
= ] public AnimatedImage (IEnumerable<string> imageNames, TimeSpan interval)
this O { BroF XAMLE 0[2510] ZIES0| JIAHAS AS3IIH, B ZiESe
StartAni ti i N , int 1), = =
Build Action Content - : arthnimation (imagelanes, intervalli |upcx| 747t ghs MAKIZE U0fof BILICH, MAXIE HECS &
- . QIX[Ol HEES MASI7| QsiA TEE M= H2ATH 225 |C},
CDPII" to Dl.ltpl.lt DIIECI:I:]I}I‘ CDP}"E'WE}"S W AL I f == oo°|' I‘I’IOH 1-I—E o'l'oﬂ 1 ToH I I'
T T public void StartAnimation (IEnumerable<string> imageNames, TimeSpan interval) {
Storyboard storyboard = new Storyboard();
Custom Tool Namespace ObjectAnimationUsingKeyFrames animation = new ObjectAnimationUsingKeyFrames () ;
File Mare Huegmy;ﬁ?hﬂSﬂJpg = Storyboard.SetTarget (animation, image);
Storyboard.SetTargetProperty (animation, new PropertyPath (Image.SourceProperty)) ;
cﬂ” 1_:“ Output Dlreld:or.]r ) ) TimeSpan currentInterval = TimeSpan.FromMilliseconds (0); Storyboard 2222
Specifies the source file will be copied to the output directory. foreach (string imageName in imageNames) { static SetTarget()z}
ObjectKeyFrame keyFrame = new DiscreteObjectKeyFrame () ; SetTargetPropeﬂyO
keyFrame.Value = CreatelmageFromAssets (imageName) ; HAS= ofL|H|O|ME}El
keyFrame.KeyTime = currentInterval; « n(s ol FHAF
. o L ; ) ) olojx["(image)2l CHt
Bee animation 1.png, Bee animation 2.png, Bee animation 3.png, animation.KeyFrames.Add (keyFrame) ; Mo} “ei” -
Bee animation 4.png o] E.'%SH =MQ. currentInterval = currentInterval.Add (interval); 2| LA'::::‘S?:rce)E
} HiE 42 d&sict,

storyboard.RepeatBehavior = RepeatBehavior.Forever;

storyboard.AutoReverse = true; Storyboard Zi7F 4&E[T ofLIEO[H0] Children
storyboard.Children.Add (animation) ; < —————— ZAMo| E71E|T o™ ofL|Ho|MS S5517| 2shA
storyboard.Begin () ; ) o —mny

) Begin() HIMEE SE&ILICEH.

private static BitmapImage CreatelmageFromAssets (string imageFilename) ({
try f
Uri uri = new Uri(imageFilename, UriKind.RelativeOrAbsolute);
return new BitmapImage (uri) ;

} catch (System.IO.IOException) { K
N & o
return new BitmapImage(); ‘i\ Léoa'ﬂ -EE

} oNMZZ2Q.
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HE4 o] go}:}lﬂ L]c}

AS B3-S Q)84 Animatedimage ZIEE-S ARE-S) FAITE
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( B Lzt
[Z]
*

View E0{0]| FlyingBees.xaml0|2h= |ERE 713t Z 24 E 9] MainWindow, xaml THd-2 AHAJel 242, 71
& k2 App.xaml2| {Application) ENI0|A] StartupUri &M= $H3 ),

StartupUri="View\FlyingBees.xaml"

View EH0M MainPage.xamlS &[SI M 7|2 HIO|X|2 wHISLICE

YE Canvas ZEE F9IE WELICL,

ofefjo]] Pr-L-of theh =7} QFUTHHE ZRAE o] 58 AMEFITHH, AnimatedBee W YA H 0] AE HHYSA|
). o] =94 FlyingBees.xaml0llM Canvas ZHEE-2 AFS-EUTh Canvas AEELS Ho|H7] wfizol Grid %
L StackPanel?} -2 th2 AEES 92 4= 95U Canvas® 48 Canvas, Left@} Canvas, Top £42 0]83)
o Z1IEEY x5 AU, 189] Save the Humansof|A E#o] Y& THE7] o4 CanvasE AREFI5UT
FlyingBees. xamlo| A% CanvasE 3713l HA I},

gl
I

<Window x:Class="AnimatedBee.View.FlyingBees"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation™
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:view="clr-namespace:AnimatedBee.View"
Title="Flying Bees" Height="600" Width="600">
<Grid>
<Canvas Background="SkyBlue">
<view:AnimatedImage Canvas.Left="55" Canvas.Top="40"
x:Name="firstBee" Width="50" Height="50"/>
<view:AnimatedImage Canvas.Left="80" Canvas.Top="260"
x:Name="secondBee" Width="200" Height="200"/>
<view:AnimatedImage Canvas.Left="230" Canvas.Top="100"
x:Name="thirdBee" Width="300" Height="125"/>
</Canvas>
</Grid>

</Window>

[]

Animatedimage ZIEE2
CreateFramelmage() HIMETt SEE tf7tX|
HO|X| §4&LICE. Canvase| ZIEZE9| SzMaot
HEASIZE, 2M H2E 018510 Mefgt = USLICH, ey
Canvas.Left?} Canvas.Top £40| H5l=X|
HEH 7EES HHA 2|2 0|Ss| EMI2. i

e

* ¥

X 41;! Ly

Storyboard HNIQ
DoubleAnimation NIZ

NNot,
QLT

=R F=-H[SIRIEE FIIEILICE,
Storyboard2t DoubleAnimation2 Z&sH= Y QAT 0] A 0] ugingF-g F7Fg o},

using System.Windows.Media.Animation;

Windows Presentation Foundation

W ofjUmo] A& 55171 $18llA4] FlyingBees.xaml.cs| MRS =73)| AT}, ESF Canvas, Left £S5 &40+
DoubleAnimation ZAAE A S| Atk 183 o] & okoj|A] & XAML FEo|A] AEEHEQ} (DoubleAnimation)y BT

9] offujuo| A Y5k ZEE Hlas] BAlQ,
public FlyingBees () {
this.InitializeComponent () ;

List<string> imageNames = new List<string>();

imageNames.Add ("Bee animation 1.png"); 4\ o
imageNames.Add ("Bee animation 2.png");

0|1 ’iOJ QHOIN £ imageNames.Add ("Bee animation 3.png");

<Storyboard> EA22 imageNames.Add ("Bee animation 4.png");

<DoubleAnimation>
B2 hL OiN, 3 Z0IN firstBee.StartAnimation (imageNames, TimeSpan.FromMilliseconds (50))
—2 —uv vy —

secondBee. StartAnimation (imageNames, TimeSpan.FromMilliseconds (10));
thirdBee.StartAnimation (imageNames, TimeSpan.FromMilliseconds (100))

ENC MRS &
s NEw Storyboard storyboard = new Storyboard();

DoubleAnimation animation = new DoubleAnimation () ;
: ; Storyboard.SetTarget (animation, firstBee);
{Storyboard. SetTargetProperty (animation, new PropertyPath (Canvas.LeftProperty));
animation.From = 50;
animation.To = 450;
animation.Duration = TimeSpan.FromSeconds (3) ; OHL|H|0[M0] Bt £ Storyboard
animation.RepeatBehavior = RepeatBehavior.Forever; | &= 7HIX| ZAMOZ ZiL|C}
animation.AutoReverse = true; O] ZVHE K| LUsHA] Z=AA
storyboard.Children.Add (animation) ; ZollM 7%l ID PHE7|E 21,
storyboard.Begin () ; oLlolMo] BLt 5
} 0 HES S=ISIM2.

22I3e gt ofA) Al nfele] o] Wiz Hotrhi 31 2

= 5 sUth HE2 oE AR S 2L QlojA, A& o -—

< Ser goprpguyt}, o] vz Aofl A= thE ARk 7]

th2]7] i o %, W 9]2] He CanvasE 7HA|2L 5L Left & Q\r >

A8 500014 45002 A olchr} b ith Bolguith, o] 44

& 5] golx] FHE Fokrt A &tk DoubleAnimation 74

Joll 27 £/d& AAs] Akl oba AREeH XAML £/} H]
el ZAL,

=

27t ol gt R7H HRE #Ene?

CreateFramelmages()

ZL£ 010IR) 0129 Kt

. T2)0l0) Biote E-2 NRBtE
. TimeSpan 4NIZ &L

’
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MVVM HE

g7} 0|52 L2. ModelO|Lt ViewModel ZC{7} 8111, View
Eriol= o] HlojE{Tt AR, 0|22 MVVMO| OfL|0IL!

o Ee WS 718k Aok, View 200 o W HEES 715
NEH O R 27)38}F 29S SR ok ), Thef A= thE T 2719
1S TR ATAY ey eo] S T2 A F2a1 Atk o g A sfjof H7t
{9 gloje o] HAzhy melo] QIrhH, o] ZYjo] 2 T & AU,

o] mRAE| MVVM A o8] Z-837t2?
* o

® All comics in the ¢

LM M1 7% 3 E & 2] ObservobleCollection HHUlA 2 131
i, Canvas A2 Children £ A 2 HUlA ol ubol Ti 35 ot
AAEZ HI YT T?

A A ¢t Euct, oiofE] BiIE2 ZE|o|H HEES| Children £}

o
SEE & s

Hlo]e] Hhelg & XAML =0 Gl A4S AZE|o] 25k s vhEol
F5Uh, Canvas 23] public Children 32 7F| 2|2, XAML 3=
(Children="{Binding ...|") O v}eI5& Agshcte, ZTHUOl EIX| LI

mlo ny

SEA|RE o] L TtemsSource $A4-S 0]-83810] ListView?} GridView ZHAE
2 uRIGsHAA, ogA AAe] AAHS L AEZ] vl 3sl=4]
&1 Ql5YTE Canvas Ao AH4(EH) AEES 718171 $18iA] dlolH

Bolg S 28T 4 gk

=
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BFEES ListView, GridView 2-2 ListBox @ HIRIY 5= ItemSource £ ARE3S HE-S- el
A= F88HA] eFk5Uth ukstH TtemSource &/ A 2 WAl 0 &2 F23)7] wjifol&, whek gots] -2 3
=

58 5he Al o) SHAS whEel T Sk, 1 WS ol
EALEGE PR HEsHs AESS WES o), 4] 7

A sl s WSS U T ListView, GridView,

ListBox W5 += Selector 245 3T} o] SejAe ZEIMO| S22 HEAISH= ItemsControl E2iA 2] A2 =&

Uk,

&=0| 20/01R S ZHSHS WLl WEHS HH5H] Yo lemPanel 442 A1geh

WA, FlyingBees, xamlof|A] ViewModel WQd2s|o| A5 715 o}

02 nzNE
¢ 0152 NI
xmlns:viewmodel="clr-namespace:AnimatedBee.ViewModel" . T,
AnimatedBee
_ HOILHOILE
U}, BeeViewModel0l2h= Bl ZHAE ViewModel EC{0f| £}, o] Ze20] JIAHAS HRENQ.

FlyingBees xaml®] A2 g]io] 275}

<viewmodel :BeeViewModel x:Key="viewModel"/>
FlyingBees.xaml.cs& B8] FAIT}, FlyingBees ZIEZ2] FlyingBees() AAXI0f|lA] F75HH

R 2o £alg
0 2gyc) Y E FEE A9 ok Ela,

CIO\E HEILEZ
NQatan. Jeln
ltemSourceZ Sprites
E=ENO) A8

/

ItemControlo] tjgt XAML Z =Yt} FlyingBees. xaml I}4-S HojA of2jio]| 7|5t
{Canvas) E{1E X|1, ltemControl2 HMYFLIC},

<ItemsControl
DataContext="{StaticResource viewModel}"

ItemsSource="{Binding Path=Sprites}" >

ltemsPanelTemplate=
HHs17| 2I5HA ItemPane
£48 AL,

<ItemsControl.ItemsPanel>

dS ol ¥¥et & | <ItemsPanelTemplate> -
QUKIEt, Ofaio] 25t
smeial o, > <Canvas Background="SkyBlue" />

2 S MBS
Canvastc 5=
HjZo|22.

ItemsPanelTemplate
2 ttdo| panel ZIEED}

Panel EAE &3t Gri
CanvasZS Z&hln U&L|

</ItemsPanelTemplate>

</ItemsControl.ItemsPanel>

Childrenoll £7I12 + U&

det
Ct.

ltemsSource0f| HIRIZE[0]
U= oftH EZ0|EX| Panel2]

Lict.

IltemControl0]| M&E mj, ZHEES| 2E &=0|
Q= Panel2 BE1 | ItemsPanelTemplate
ZEE HESIS AE8ILICE,

</ItemsControl>
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WE ) KN Z THE

MWMS 0} CiRO) IR & Sl IS HEdsh
0QotmE & ottt MWEe HNE mE (Factory.

View Z0]| Al BeeHelper 22HAS MM Hrd
o) ¥ T2 57] QA static WA =R 7HA static 2

] g « 2
A method pattern) QT RIS MOHE BE2I(3T)
using System.Windows; MNZ7HOE. WER] mMZE e 4 staticOl,
using System.Windows.Controls; el OI—E— z0) “Factorg”ﬂ %ELID'. S0 BEQ %

using System.Windows.Media.Animation;

SHERI R O B QLOUMQ.

static class BeeHelper ({ —

public static AnimatedImage BeeFactory (
/ double width, double height, TimeSpan flapInterval) {

Ol HER MNEL List<string> imageNames = new List<string>();
Bee HE 22 imageNames.Add ("Bee animation 1.png");
r—e e

NG RE A
K2R QIETHIO] &0l
W LHQO1ZHN
L0l Fatan.
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imageNames.Add ("Bee animation 2.png");
imageNames.Add ("Be
imageNames.Add ("Be

e animation 3.png");
e animation 4.png");

AnimatedImage bee = new AnimatedImage (imageNames, flapInterval);
Eee -Zl‘?‘titz W;th;t AR E Lol B2 A2 E=0| ZEE HME(ZE static HAS)O
ee.Hei = hei ; L

S g 22 1, HIE O|HS ¥H HAME(Helper method)2ta SELIC,
\ ’ 0IZ 0| Helper?! static S2jA oto| #H HMES E=CHH,
7t=do| =7 of EORELICE
public static void SetBeelocation (AnimatedImage bee, double x, double y) {

Canvas.SetLeft (bee, x);

Canvas.SetTop (bee, vy);

public static void MakeBeeMove (AnimatedImage bee,
double fromX, double toX, double y) {
Canvas.SetTop (bee, vy);
Storyboard storyboard = new Storyboard();
DoubleAnimation animation = new DoubleAnimation () ;
Storyboard.SetTarget (animation, bee);
Storyboard.SetTargetProperty (animation,

new PropertyPath (Canvas.LeftProperty)):;

animation.From = fromX;

animation.To = toX;

animation.Duration = TimeSpan.FromSeconds (3);

animation.RepeatBehavior = RepeatBehavior.Forever;

animation.AutoReverse = true;

storyboard.Children.Add (animation) ;

storyboard.Begin () ; ~ Q=@ NNR0N QLE At

) Q2 RZOIDY. static A

} OINI Z Ol Q12 Q.

Appendix ii

Windows Presentation Foundation
O ag

NEOI Q9o [RE XAML ZHEE2 System.Windows HIYAHO|AS| UIElement HO]A SaHAZEE] ALHIAL|CH
Reoiun. ViewModelOllA| UILt ZAE FEE 2BHA using2S M= A Z2HA2| Zx|of| System.Windows.

\_, |UiElement HiQAO0IAS HAzio= AgEiLIC
CREo| SejA7L AZ20|EE 2HE6k= abstract 22iAQ! UIElement S2HAE AFZEILICEH, ofH T2HESS
FrameworkElementt Z2 ME Sa2lAJ} & of Hgis £ USLICE LFSHH Width, Height, Opacity,
HorizontalAlignment Szt 22 B2 £450| H2olx|of 17| IZ0|=.

e ViewModel Zt ¢ Z7}3} ¥l BeeViewModel S22t U}
HHE FEF Fof o]gdoz2H, Fude| 9= A=) 7delA|

a1, g 220 defARt wefe o sy

[temsControl@l [temSource ZK0I HIOITEIO4

using View; Ql& _sprites WZ Ol Animatedimage HEZ22
using System.Collections.ObjectModel; ERHQ I, H E 20K ITemsPanelTemplate2

using System.Collections.Specialized; HEOz NiNE 312 T Q By,

class BeeViewModel ({ v /

private readonly ObservableCollection<Windows.UI.Xaml.UIElement>
_sprites = new ObservableCollection<Windows.UI.Xaml.UIElement> () ;

public INotifyCollectionChanged Sprites { get { return sprites; } }
public BeeViewModel () { Sprites ENE F8E0I0H| QloiN &
AnimatedImage firstBee = 7HRIQ) 1HJO) HE]Q\UFLJD- LFE 0N 301
5 =
AEa0E BeeHelper.BeeFactory (50, 50, HOIR| @}71 QIoliN, 887 WZ < readonly
(Sprite)= TimeSpan.FromMilliseconds (50)) ; 2 NofjgLIDy. J21n O Je0IN
2D o|ojx|Lt _sprites.Add (firstBee); € 5 QIO RSN %GPEE
A B2 INotifyCollectionChanged B O =
a0 = S8
OHL| IO | MOl A AnimatedImage secondBee = EEQLD
AF23H= BeeHelper.BeeFactory (200, 200, TimeSpan.FromMilliseconds (10));
o —
2o{elLic}. _sprites.Add (secondBee) ;
AnimatedImage thirdBee =
BeeHelper.BeeFactory (300, 125, TimeSpan.FromMilliseconds(100));
_sprites.Add(thirdBee) ; .
ObservableCollection0ll ZHEES
751 E] &AM HZi5)T
BeeHelper.MakeBeeMove (firstBee, 50, 450, 40); Fotet ¥, &€ HFsin
2 =915 A
BeeHelper.SetBeelocation (secondBee, 80, 260); OHLIIHIOII—E ',l='7|'°|':'- ,°.,E=.L||:|'_ 2“
BeeHelper.SetBeelLocation (thirdBee, 230, 100); SENR?
}
O 2 s A ol 5] Aasiofo} readonly 71Q &
SEAIE, ofA| Z} AlFoll A Y2 waiuh, Ul . =,
o BRAg TEL HolA, Ho| ol 7 USAIS 01 T BOB 0194 Nb2 12 Zap10) o
NE THO aigsiL - =
£ 3] glgict, 01 S AR WU, QA HOIE0N 991 50 e e

oS FenQ? meo readonly 719127+ Qi Sleo)]a

NNRIOINGE & & Qs




1Y 401 Qle BT L 1Y 90) PlayAreaSize EN'Q OFHS miniR] HIAL0) ZIK|
QEUD BN EBQS NS0 IR & & 90,

Windows Presentation Foundation

0| o] OfX|8} HESEMULICE Eup HE SX0|= Z2 IS THS0] SAICEL o7 [0l FEL B2
FE7+ ASUCE SHXIZE 02120] OEA| Zist=Ltol| w2t F=2| 0| CHE 4~ UFLIct 32|11 0] 7
SIEEAE BHCHA, HIC2 AYS Mes O 228 =75 27 ElLCHAE 30iM £3XS 271R7).

oft0| BHSO{OF & HelLr},
o5& skl o] 702 F9jo] MiSo] ot thduich, 11 Slo] w5o] trekittih Akl o) el 37 $IiA

m Bees on a Starry Night = B
HQ ots FEIQ OLRTILH(2HT SFH) Lot
DR, OOk FhA & 3717+ SHotHH, O
THHEC M2 2 QIRIOIN G5 4
v

i P |

NWISEEY R=]E] =
w2 Rl

ME2 22 AEQ Y T2HES MMFHLCE

A ZR2AE O] o] 28 (Fo] Wlh) 223} HRS B5= StarryNight © 2 gyt thS, Modeld} View, ViewModel EHE
Z7kghot, Z12]31 ViewModel 26 <] Bl BeeStarViewModel E2AE F=713h T},

View EC0]| 7|2 H|0|X|E MAsh|ct,

MainWindow, xaml2 A YA L, 1831 UhA] View Zt]of A %=1 BeesOnAStarryNight, xaml] 48 =73},
BeesOnAStarryNight, xaml 2] 24F9] #de] Q)&= el 1oA HIdAdo]AE 271 UTHZ2 A E o] 52l StarryNightt
Zrotof o),

xmlns:viewmodel="clr-namespace:StarryNight.ViewModel"

42 2la2eo] ViewModelZ F7FsaL, =9 o] 52 vREYTh ZIE=0| 377t Bat
<Window.Resources> ’

<viewmodel:BeeStarViewModel x:Key="viewModel"/> SizeChanged
</Window.Resources> O[HIE7} LrlitL|C},

Canvas ZAEZ2] vj7 0] BlueQl A1} SizeChanged oJHIE AWNEHE A|QJel1, A Z2AEQ] M2 37|0f cqst

FlyingBees, xaml¥} H7-2 120 tfjgt XAMLYI YT}, YH= EventArgsoll
<Canvas Background="Blue" SizeChanged="SizeChangedHandler" /> <—|}&LIC},

o8 ZRIMUS AR ), A S &7] HlsllAl App.xaml®] {application) B71E YT,
StartupUri="View\BeesOnAStarryNight.xaml"

840

=20} Holl thst T =-H|SIQIEE S|t
View Z1 2] BeesOnAStarryNight, xaml, cs©l| SizeChanged ©|HIE ;=22 =713 )
ViewModel .BeeStarViewModel viewModel;

public BeesOnAStarryNight () {
InitializeComponent () ;

viewModel = FindResource ("viewModel") as ViewModel.BeeStarViewModel;

}

private void SizeChangedHandler (object sender, SizeChangedEventArgs e) {
viewModel.PlayAreaSize = new Size (e.NewSize.Width, e.NewSize.Height);
}

View EC0ll Animatedimagezb= AREXL He| ZIEES FIIELICE

View &6 & E017H4 AnimatedImage AMSAF 9] AEES F7IU T, o] HEELS oW 4 ShoflA]
yrtt, ZzAEof off o] ¢l 915t o[0IX| TS FIRH T 2|1 7 otd& AEdt 5, &
oA WE-& At & tldEe| 2 BalolA] 4 BARE Ags] 418,

View EC{0 StarControl0l2h= AFEA} Fe| ZIEES FIIRILICE.

o] AEEZL W& AUt F 79 AR HE A skt o] Yehal, & shths ol AUt AR RES
2F&A1717] 918l4] Fadeln()2t FadeOut() HIMEE T E-HISIIZ0 F7ts) T4 2.

—

Polygon ZEE2 CIZFES 12|7| HsiM Z2IE EehS ARSEILICH

UserControl2 Ploygon ZIEEZ ¥2 J2|7 JuI2.

<UserControl
// IDE7} AAsH= Uub# 9] XAML == o}te A7} gl&UTh
/7 ol AREAL ALY HEES QA HEl] vdAuo| ATt HRshA] b5yt

]

>

<UserControl.Resources>
<Storyboard x:Name="fadeInStoryboard">
<DoubleAnimation From="0" To="1" Storyboard.TargetName="starPolygon"
Storyboard.TargetProperty="Opacity" Duration="0:0:1.5" />
</Storyboard>
<Storyboard x:Name="fadeOutStoryboard">
<DoubleAnimation From="1" To="0" Storyboard.TargetName="starPolygon"
Storyboard.TargetProperty="Opacity" Duration="0:0:1.5" />
</Storyboard>
</UserControl .Resources> N ZE-HBIOIZO0IN LE2IEZE NANTIE public Fadeln() 2t

FadeOut() BINZ 2 B0 H0] LEHGTHIF NR2RIH OFE.

<Grid>
<Polygon Points="0,75 75,0 100,100 0,25 150,25" Fill="Snow"
Stroke="Black" x:Name="starPolygon"/>
</Grid> starPlygon@ &2 381} 32
</UserControl> RROZ I NIQIE Y

EH, Al CHIES FlojlEE Mol=(2)ofl thshM =3 o XIMIS| €1 MCHH,

HIFY ABLCIRE= SHHE O8|= o =oiFE SHEQI =317t JISLICEH, C# T2HENM SAH/EN 27| & 5 U=
XAML =SS MM517| 2I51A Blend for Visual Studio 20132 AR2EILICE, XIMISH LI of7]0f] RSLICE.
http://msdn.microsoft.com/ko—kr/library/vstudio/jj171012(v=vs.120).aspx

http://msdn.microsoft.com/ko—kr/library/windows/apps/xaml/hh465055.aspx
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0 View ZC{0| BeeStarHelper 2ASE F7I8H|Ct.

_ L ‘:, Bee, Star, EventArgs S2HAE Model EC{0l F7IELICEH
A Feaduch, 97k et w9, MR A% B2, View Ztiof > >t V98 EASS =
S TR A2 2 T 2ElS o) g710F 91%], Ho 9JAIE gefsliA o[HIES AR YTH
using System.Windows.Controls; A FrEe Holuh Hol AR vH=X] €l %
using System.Windows.Media.Animation;
using System.Windows.Shapes; using System.Windows;
class Bee {
static class BeeStarHelper |{ public Point Location { get; set; }
public static AnimatedImage BeeFactory(double width, double height, TimeSpan flapInterval) { . . ,
: ; . : ; public Size Size { get; set; }
List<string> imageNames = new List<string>(); . L . .
imageNames .Add ("Bee animation 1.png");: public Rect Position { get { return new Rect(Location, Size); } }
imageNames.Add ("Bee animation 2 png") ; public double Width { get { return Position.Width; 1} } using System.Windows;
imageNames.Add ("Bee animation 3.png"); public double Height { get { return Position.Height; } } class Star {
imageNames.Add ("Bee animation 4.png"); public Point Location {
public Bee (Point location, Size size) { get; set;
Animat‘:edlmagelbee = new AnimatedImage (imageNames, flapInterval); Location = location; }
bee.Width = width; Size = size;
bee.Height = height; |CanvasOle ZHEEQ| x=9| 2x|E MHsin 012= SetLeft()2t GetLeft() } ’ blic Star (Point 1 om)
tar (Point location
return bee; [ o|A|_|: EX=N-14] ;.|Eg publiic
} HIME7} ICt. SetTop()2t GeLTop() HAMEE yE8 Ta U=, 0| ) Location = location:
CanvasOf $£7I=|7  30f| x, yE2 =5i= HIMESO0| AMEL|CE }
public static void SetCanvasLocation (UIElement control, double x, double y) { }
Canvas.SetLeft (control, x);
Canvas.SetTop (control, y); using System.Windows; Star 22L0IM £2 2 R 31K Kol
} class BeeMovedEventArgs : EventArgs { R IS, 31 JHO) &10) Q12
public Bee BeeThatMoved { get; private set; } Otatmge = Zﬂ'l 2 7401 540 I =2 =
public static void MoveElementOnCanvas (UIElement uiElement, double toX, double toY) { public double X { get; private set; } KC”:C'G] Q]Kjd’E—, DJ? ENIQ.
double fromX = Canvas.GetLeft (uiElement) ; public double Y { get; private set; }
double fromY = Canvas.GetTop (uiElement) ; - . .
3E9] DoubleAnimation public BeeMovedEventArgs (Bee beeThatMoved, double x, double y) {
Storyboard storyboard = new Storyboard() ; 2 NINBHE BeeThatMoved = beeThatMoved;
DoubleAnimation animationX = CreateDoubleAnimation (uiElement, . . X = x;
fromX, toX, new PropertyPath (Canvas.LeftProperty)); ?reateDoubleAmmauon() Y =y;
DoubleAnimation animationY = CreateDoubleAnimation (uiElement, Ay MM ZEZ Bt }
fromY, toY, new PropertyPath (Canvas.TopProperty)); 0] DI Z 0k }
storyboard.Children.Add (animationX) ; - CanvaoS'Left /]\
storyboard.Children.Add (animationy); @ Canvas.Top € zo oL E= 4
storyboard. Begin () ; O1E NI, BiKY 1IN 282 EventArgsS NEOH= OIHIE S HININ AN,
} o h AN O K001 OIF) 40K O ELUL oL
NZQ QN z 0158t . g : Rect ZENIOIE & 7ol QM2 EE)
public static DoubleAnimation CreateDoubleAnimation (UIElement uiElement, / - - NINRPEQIGUDE 23210 (442
double from, double to, PropertyPath propertyToAnimate) { using System.Windows; £0l, 371, 2RI (Point 2EN| =feoly)}
DoubleAnimation animation = new DoubleAnimation(); class StarChangedEventArgs : EventArgs { X, YOl T 51R) 2 by SEs) EL
Storyboard.SetTarget (animation, uiElement) ; public Star StarThatChanged { get; private set; } y 15 S WA EFO Fe
Storyboard.SetTargetProperty (animation, propertyToAnimate) ; public bool Removed { get; private set; } h|SE=yjs QJE‘L—JD’
animation.From = from;
an}mat}on.To - 1,:0; ) public StarChangedEventArgs (Star starThatChanged, bool removed) {
animation.Duration = TimeSpan.FromSeconds (3); ZIndex— 5"|E§0| EHI_-IO." 0|
return animation; =V Se StarThatChanged = starThatChanged;
} =ME QoJELICt, &2 ZIndex Removed = removed; N
o HEES W2 Zinxex2 ol > Point, Size, Rect ?EF'II
public static void SendToBack (StarControl newStar) a4z } Y - oL
{ == . oe QQaot ENTHATUE.
Canvas.SetzIndex (newStar, -1000); Polygon HEZ0) Points __=  System.Windows HOILHO = Z}KIQH—.— 1;0 e R
) N2 Point ZERNQ) t 2ENIE X2t Yol double JI’E! O0180tN BHE M=
: =ske ENIQ Poin ENQ JIRILID TR B
AN Size 2ENIE %N Widthet HeightQl double &S

=1
8 Empty W& QSUICH Rect ENIE KINFZAO) QF N Q25 ol
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e BeeStarModel 22125 Model ZC{0f| F7FE{LICE
private BEQ} B 7}2] 923} v A =7} Q4.
ojg]Ho] BeeStarModel ZEAES npie]sf =42

(@  BeestarviewModel ZHAE ViewModel ZHoll F71EILICL,
HAZof Sl 42 AYFA L. Modelo] oJB A F2Fslal, View”| F-312 5l=A] Z}A|3] A

glok e}, 1213 83 Ay HiA=E 2 B85 8.

using System.Windows;

% R ZEN 22 Mo 2101 readonlyE MBI

class BeeStarModel { using View;
public static readonly Size StarSize = new Size (150, 100); using Model; DistpatcherTimer2} UIElement= ViewModelOllA
i S t .Coll ti .0Obj tMod: l,‘ = . - =
private readonly Dictionary<Bee, Point> bees = new Dictionary<Bee, Point>(); Eiigg Sggtzﬁ.cgllzgtiggz.Spéiializzd- ALEst= System.Wmdows LI YAHIO|ANAMTE EXH5H=
private readonly Dictionary<Star, Point> _stars = new Dictionary<Star, Point>(); using System.Windows; ! SagAQILICt using 7|YEL CIE YUAD0|AREE 5t
private Random random = new Random(); : : . A : . . == g 71 == T =
- Empt L 710) oL O;]OkEl(l\gFgELl) Size using DispatcherTimer Windows.UI.Xaml.DispatcherTimer; HIHE A "o A OIA
. Size EmptyE &l = using UIElement = Windows.UI.Xaml.UIElement; HHE MAS7| fIsHA] “="2 ALEt = USLICE
A;,———- g
public BeeStarModel() { “ro1T NI GiGi0) 57|74 P o, &at & HO
_playAreaSize = Size.Empty; [£8t] L; EL:DfLIQZéQJE} class BeeStarViewModel ({
NINJOH: TINOE NE= . :
o oYl private readonly ObservableCollection<UIElement>
. . _sprites = new ObservableCollection<UIElement> () ;
publ;gvzgéngg??fe() { P S— =1= (el EHND1E OFQUHk1Update(> public INotifyCollectionChanged Sprites { get { return sprites; } }
. =
} AddOrRemoveAStar () ; [H”\—'E_ EWEQE QEUJUD. private readonly Dictionary<Star, StarControl> stars = new Dictionary<Star, StarControl>();
private readonly List<StarControl> _fadedStars = new List<StarControl>();
prlvigéligzi;gcf?g%)?ectsOverlap(Rect tl, Rect r2) { Ol IME%& & Rect ZENI7} private BeeStarModel _model = new BeeStarModel ()
if (rl.Width > 0 rl.Height > 0 Qs /]
(return true: a g ) — * HO. 22ln ReCtlnterseCto private readonly Dictionary<Bee, AnimatedImage> _bees = new Dictionary<Bee, AnimatedImage>();
return false; Pl . BINZZ 01281IN & 2 KNIV} HRI -
} [b;yflreasue% | tl’UE% ﬂJQJUJUD. private DispatcherTimer _timer = new DispatcherTimer () ;
public Size PlayAreaSize { T a%dn. public Size PlayAreaSize { /* get W set §<2X<= model, PlayAreaSizeS 433} WIgFsc]. */ }
// CreateBees()2} CreateStarts() HAES &8l set FH2A7F Yie ¥z EE Z718)FAL blic BeeStarViewModel() |
} public BeeStarViewMode
private void CreateBees () { //  BeeStarModel®] BeeMove®} StarChanged °[HIEo] o|HIE 525 A&},
// gk A3 gojo] B]o] QIupw return; g}, gk Wol glrw, gxlo[A] ghc), [/ 2zvfe} grolu] 7} € (tick) gl
[/ 1R GrbH, 50j4] 154F0] 37](50°ﬂ/\1 150 ZA) o] Bs Agsla, }
// bees e M) =71gh]r}. 7)1 BeeMoved OJHIEE tg-xﬂx]{,m]ck 01Ok (N Z 7} BRIK) Qe void timer Tick (object sender, object e) {
} ‘_'E' N // wjd Efo]m] 7} €ISk o, fadedStars e 4o Y= HE StarControl F2E FropA]
private void CreateStars() { INE= E}QE@LD o)z // 2} _sprites& 17’/?/7# H, 2r2 %7577015 g O’EE o 7] HOHH
/[ gkeF Ad g ojo] vjo] QIrtH return; gck, ok Ho| ey, N // BeveWModeIJ Update() M4 = E%é}b]lik
/) 2 59 S1E NES 42 S350 StarChanged S 2441710 10004 € NEJITG, Ny )
// jﬁ’x] orcly 5004 104F0] 2 CreateAStar() HIAEE S&¢h o), GA0) Orar Z7H0) o3}y void BeeMovedHandler (object sender, BeeMovedEventArgs e)
} N // bees HAE]= Model®] Bee ZJA|2} View2] AnimatedImage 71E UH—T’%]H’E]'
priv?;e void CreateAStar() { WISH | 201, Or2 // o] & u, BeeViewModel-& BeeMoved oI ES BFAYA|# A]
AAX] oMz 9IS Hol A, A& Star AHE _stars 2 do] 71}, OIR1/ 1 BHBIS /) o] §Hol= A& £ i etjoll ] o] Mz 9A& U]k ek _bees HAHEH
/7 “12]3 StarChanged oJMIES HAAIZITY, AN S50l T /7 oJu] o] Animatedlmage A=EE E55HA] BHeEf e, A oft pHEOlA
b , . . . ( // v~ 9IRS HEEa,  beeg) sprites B o] E dFc),
private Point F:.ndNovaerlapp:.ngPo:.nt(Slze size) { . // TFF bee AU g7} AEES o]u] Z35l1 ggn}rd 35 Animatedlmage F1EZS 3RS 0]-S,
[/ ke Eap ggo] HRIR] ofA 5F7] el ApE o] Y ltke] mAl2]E AT, // ool dz} 57 7;151&04 xyg_ o o2& o] EA]# ZUL}
// 9elz @ 7ho] Rect —?_,_x{]e o= oS, LINQ g]a]; o] &34 HR= ’ ) il {H Siind & - :
) /7 Eondt taaé F5 U tH(RectsOverlap() M4 =5 ©]-8-5142) void StarChangedHandler (object sender, StarChangedEventArgs e) {
T & L P o Rl oz E2]E 70 % - AEZo
private void MoveOneBee (Bee bee = null) { % D;E;S];;ialmobie u).ongJEg’L A rosls (LE iy E}—I:];%OS;C; )ﬂ;]qfijffgoﬁffé iﬂo}, o1
// ek o] QIthEl. return; ST UFF bee i a7 F nullo]w, oleje] Bl Aeisich N o venArgs= LLocauon ar - e pE
S - 1O - = i S e : // 1e]a greF B’Ol 3117{5’ uf boolean 22 YrejEtTt, 'ﬁol ARRFR] = ZHYE _stars ZHE S X1,
// 18R] gkow bee QIAF g1 o834 HAIA| ohE 9IRS FropA] HO] QIXIE HRIFH L, ; o 51 1o
/) 287 bee AEAL ofujoE3) e OnBeeMoved OJMIES WA // _fadedStarse| ¥ F7Fghc}. 712]31 FadeOut() YA =& Z&3th( spritesolA] ¥ 41AIeH oh&
) __bee d= 5 nBeeMove == =77 . // Update() D]’/(']E7]-_§§5]L]E," o] AL Elojujo] € 717 HfO’]
S °
private void AddOrRemoveAStar () { ;; StarControl®] AFeFAl= off{ujo]4d AJZkEct 5‘]01: 8= o7 YTk
// &H& FxE 882 (_random, Next(2) == 0 ) 2.2 CreateAStar() WA =5 o34 W& HG3FAL A AL, 75l x] BFo]3]
/7 3223 OnStarChanged ol M=E WAXZILEL, §4 o] BT o shpg AYan, o el L e T o et
: // 2070Ec) wow shfE ]7]0}/(1] . stars,Keys., ToLzst()Lrandom Next(_stars, Count)] o]ojo] ¥-G Zrofg1 ), 7y sial;ig;;ia]o—%ﬂﬁ}]k] T me EL:;’L]E? ool té,o]f%, %Lof% g;—o?‘jﬁa‘;}o -5
// BeeMovedQJ' StarChanged O]I:H]EQYL o] EEO]'—— D‘,’HEE 7}3—1_]/11;]_ // lﬂ]ﬂ Lyl‘/('] StartControl_J 7HHf/K T]/:(]E 2% 45‘7—],,71:]» o1
y [/ LSS BeelovedBrentaress StarChangodiventarss S8 4181 y R W22 Canvas @IK1Z 1792 ), £40] CanvasOl QIH2HE HEZQ QHOIER0) QUF LI
OIHQ N3 GI0j0) 2717 BPR o, HE0) b2 T A 12 GMO0IE BHAD.
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using System.Windows;

class BeeStarModel {

private readonly Dictionary<Bee, Point>
private readonly Dictionary<Star, Point>
private Random random = new Random();
public BeeStarModel () {

rl.Intersect (r2);

if (rl.width > 0 || rl.Height > 0)
return true;

return false;

}

private Size _playAreaSize; —
public Size PlayAreaSize {

get { return playAreaSize; }

set

{
_playAreaSize = value;
CreateBees () ;
CreateStars () ;

}

private void CreateBees() ({

if (_bees.Count() > 0) {

N QIKIZ REn,
BeeMove OIHIE Z
HENINIZ) T

—

//’:37 List<Bee> allBees = bees.Keys.ToList();

4437 HM=7+ JHSIZ! BeeStarModel SHARILICY,

public static readonly Size StarSize = new Size (150, 100);

_bees = new Dictionary<Bee, Point>();
_stars = new Dictionary<Star, Point>();

_playAreaSize = Size.Empty; R
}
0152 2H0IM 0)12)
public void Update() { EOIR HE.
MoveOneBee () ; -
AddOrRemoveAStar () ; u{
}
private static bool RectsOverlap (Rect rl, Rect r2) ({

PlayAreaSize 0] 01 &i51EK] 7H01,
Model2 847 WZOJ playAreaSizeZ NS
g CreateBees ()@t CreateStarts()
HNZE SESUTH 0112 ViewModelO)
ModelOlAl 2717+ 818t O ko k2 3712
Hyotetn AR,

if (PlayAreaSize == Size.Empty) return;

O aBlo) &10] SH+HE QICHB, Bee

= foreach (Bee bee in allBees) N N N
017101 &450] QITHH, MoveOneBee (bee) ; HNIE NiNotn, ARI2 NN BUn
HO 7L GRIQIILE. ) else { CINIZHE 0] B7He HLF HP
int beeCount = random.Next (5, 10); EZ2 HH N
[]‘joVQOﬂEBQE}(’)\ for (int 1 = 0; i < beeCount; 1++) { / BeeMoved O'Hil— = OM%Ot UUFLJD'
- 7#" Hgiol HKIK} int s = random.Next (50, 100);
QFH 7] Q1B Size beeSize = new Size(s, s);

Point newLocation = FindNonOverlappingPoint (beeSize) ;
Bee newBee = new Bee (newLocation, beeSize);
_bees[newBee] = new Point (newLocation.X, newLocation.Y);
OnBeeMoved (newBee, newLocation.X, newLocation.Y);

private void CreateStars() {
if (PlayAreaSize == Size.Empty) return;

if (_stars.Count > 0) {
foreach (Star star in _stars.Keys) {
star.Location = FindNonOverlappingPoint (StarSize);

OnStarChanged (star, false);
}
} else {
int starCount = random.Next (5, 10);
for (int 1 = 0; i < starCount; i++)
CreateAStar();

}

}

private void CreateAStar () {
Point newLocation = FindNonOverlappingPoint (StarSize);
Star newStar = new Star (newLocation);
_stars[newStar] = new Point (newLocation.X, newLocation.Y);
OnStarChanged (newStar, false);

}

private Point FindNonOverlappingPoint (Size size) {
Rect newRect = new Rect();
bool noOverlap = false;
int count = 0;
while (!noOverlap) {

_random.Next ( (int) PlayAreaSize.Height - 150),
size.Width, size.Height);

var overlappingBees =
from bee in bees.Keys
where RectsOverlap (bee.Position, newRect)
select bee;

var overlappingStars =
from star in _stars.Keys
where RectsOverlap (

newRect)
select star;

if ((overlappingBees.Count () + overlappingStars.Count() == 0) || (count++ > 1000))

noOverlap = true;

}

return new Point (newRect.X, newRect.Y);

}

private void MoveOneBee (Bee bee = null) ({

if (_bees.Keys.Count() == 0) return;

if (bee == null) {
int beeCount = _stars.Count;
List<Bee> bees = _bees.Keys.ToList();

bee = bees[ random.Next (bees.Count)];
}
bee.Location = FindNonOverlappingPoint (bee.Size);
_bees[bee] = bee.Location;
OnBeeMoved (bee, bee.Location.X, bee.Location.Y);

o
%R QLR o, 02 50
0

>
NIo) 7HHQ Ky agn }tHOI Ny
QAL HIOILIK) YA 3

newRect = new Rect (_random.Next ((int)PlayAreaSize.Width = 150),

LINQ 221& RectsOverlap() HINZEE
SEOIN N2 Q Rectet BRIE 81 22 49
ROFELITE. O10F & & BHA0IN BRIE &
=R 7101 QO0H, K2 Q2 Recte 27124
HNF Q5UD

new Rect (star.Location.X, star.Location.Y, StarSize.Width, StarSize.Height),

CH3, PlayAreaOiN
O 2IKI0IN M2
NS, StarChanged
HEN IV'LJD onc

FH I} ORYEQ) 150

/r

10008 Fr dr&&irio, ofnrz
N B0 BRIR @& 20)
LS HUD. 2N adthio)
A8 29 Lok 3tk
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FNE TRIN 001Ut 12 aRIQ2 NEISIE
[ 9[‘;5 BeeStarModel 22iA 2| OFX|2 HIHSRILICE [ RUSER=[0) QIKIOH, O10F H10) BN} NOO 42
private void AddOrRemoveAStar () ({ Eﬂb}ﬂ’ <074 20t D“HJDE %% HD"\HFLJD-
if (((_random.Next (2) == 0) || (_stars.Count <= 5)) && (_stars.Count < 20 )
CreateAStar () ;
else {
Star starToRemove = stars.Keys.ToList () [ random.Next ( stars.Count)]; <L
stars.Remove (starToRemove) ; S =) mo Hﬁé% E710FH
5 . HNETH2F= ’ o
nStarChanged (starToRemove, true); \ Updateo - AStar() Dﬂ\\‘\E% H‘l?_e——e—
y NRIDHOF BUIET. dea;emo\ NRIE, startsOIN
\gNIRELITE CRO DI OIS BN FLT
public event EventHandler<BeeMovedEventArgs> BeeMoved; thZFWkuﬂ,StaYCahgne e
e

private void OnBeeMoved (Bee beeThatMoved, double x, double y)
{
EventHandler<BeeMovedEventArgs> beeMoved = BeeMoved;
if (beeMoved != null)
{
beeMoved (this, new BeeMovedEventArgs (beeThatMoved, x, V));
}
}

OIHIE B 20
. 2 diNINT &
public event EventHandler<StarChangedEventArgs> StarChanged; 2 =20 C
ol
Al .

private void OnStarChanged (Star starThatChanged, bool removed)

{
EventHandler<StarChangedEventArgs> starChanged = StarChanged;
if (starChanged != null)
{

starChanged (this, new StarChangedEventArgs (starThatChanged, removed)) ;
}

HIAE7} XHLIE| BeeStarViewModel Z22HAILICE

using View;

using Model;

using System.Collections.ObjectModel;

using System.Collections.Specialized;

using System.Windows;

using DispatcherTimer = System.Windows.Threading.DispatcherTimer;
using UIElement = System.Windows.UIElement;

FRI0IN EOIRI
BEZQ.

class BeeStarViewModel {
private readonly ObservableCollection<UIElement>
_sprites = new ObservableCollection<UIElement> () ;
public INotifyCollectionChanged Sprites { get { return sprites; } }

private readonly Dictionary<Star, StarControl> _stars = new Dictionary<Star, StarControl>();
private readonly List<StarControl> _fadedStars = new List<StarControl>();

private BeeStarModel _model = new BeeStarModel () ;

private readonly Dictionary<Bee, AnimatedImage> _bees
= new Dictionary<Bee, AnimatedImage>();

private DispatcherTimer _timer = new DispatcherTimer();

public Size PlayAreaSize {
get { return model.PlayAreaSize; }

set { model.PlayAreaSize = value; }

}

public BeeStarViewModel () {
_model.BeeMoved += BeeMovedHandler;
~model.StarChanged += StarChangedHandler;

_timer.Interval = TimeSpan.FromSeconds (2);
_timer.Tick += timer Tick;
_timer.Start();

}

void timer Tick (object sender, object e) ({
foreach (StarControl starControl in _fadedStars)
_sprites.Remove (starControl);

_model.Update () ;
}

void BeeMovedHandler (object sender, BeeMovedEventArgs e) {
if (! bees.ContainsKey (e.BeeThatMoved)) {
AnimatedImage beeControl = BeeStarHelper.BeeFactory (
e.BeeThatMoved.Width, e.BeeThatMoved.Height, TimeSpan.FromMilliseconds (20));
BeeStarHelper.SetCanvasLocation (beeControl, e.X, e.Y);

_bees[e.BeeThatMoved] = beeControl;
_sprites.Add(beeControl);

} else {
AnimatedImage beeControl = Dbees[e.BeeThatMoved];

BeeStarHelper.MoveElementOnCanvas (beeControl, e.X, e.Y);
}

void StarChangedHandler (object sender, StarChangedEventArgs e) {
if (e.Removed) {
StarControl starControl = _stars[e.StarThatChanged];

_stars.Remove (e.StarThatChanged) ;
fadedStars.Add (starControl) ; e\ _fadedStars ;éa_,“\:]% 53];].] N2HR 1, RIHE

starControl.FadeOut () ; "
} else { HEZEQ waptn Ql5Un. 2 O

StarControl newStar; . NN

if ( stars.ContainsKey (e.StarThatChanged)) ViewModel2) Update() HIMET O FEE.
newStar = _stars[e.StarThatChanged];

else {
newStar = new StarControl ();
_stars[e.StarThatChanged] = newStar;

newStar.Fadeln();
BeeStarHelper.SendToBack (newStar) ;
_sprites.Add(newStar) ;
}
BeeStarHelper.SetCanvasLocation (
newStar, e.StarThatChanged.Location.X, e.StarThatChanged.Location.Y);
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public partial class StarControl : UserControl {

public StarControl () TR A5E 5] Aol ob2] sob & B 7HA] dEo] syt HheF of2iie] vl Ase 5
{ S, w3l 1 Wigo] o3 EA 2 Ayt
InitializeComponent () ;
}
public void FadeIn() {
Storyboard fadeInSto%yboard = FindResource ("fadeInStoryboard") as Storyboard; Avoid These
fadeInStoryboard.Begin() ;
}
public void FadeOut () {
Storyboard fadeOutStoryboard = FindResource ("fadeOutStoryboard") as Storyboard;
fadeOutStoryboard.Begin () ;

StarControl2| F=-H[5I2I=0| CHSE HIA=RILICE

using System.Windows.Media.Animation;
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