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A Simple Event—Driven GUI &laalYy 5alia ddasay dgaly

e @) e aadiiall ALy ey Button ) sy Form gz dsa o Lk o ) JUall & a8

1 // SimpleEventExampleForm.cs

2 // Simple event handling example.

3 using System;

4 using System.Windows.Forms;

5 namespace SimpleEventExample

6 {

7 // Form that shows a simple event handler

8 public partial class SimpleEventExampleForm : Form
9

10 // default constructor

11 public SimpleEventExampleForm()

12 {

13 InitializeComponent();

14 } // end constructor

15 // handles click event of Button clickButton

16 private void clickButton_Click( object sender, EventArgs e )
17 A

18 MessageBox.Show( "Button was clicked." );
19 } // end method clickButton_Click

20 } // end class SimpleEventExampleForm

21 } // end namespace SimpleEventExample
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private void clickButton Click( object sender, EventArgs e )

{

p ) gl e sl mllas diph Gt e NET allasi o
clickButton_Click Ji. contro/lName _eventName

.clickButton 3l te &l 380l aag A addiiall a8 Ladic A4kl oda 285 S @

riledind die Galansg s mllae JS i @
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MessageBox.Show ( "Button was clicked." );
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private void clickButton_Click( object sender, EventArgs e )

{

MessageBox.Show( "Button was clicked." );
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Button was clicked.

Visual Studio (8 :pa algall ag<!)
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(SimpleEventExampleForm.Designer.cs
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%, SimpleEventExample.SimpleEventBxampleForm

1 Hnamespace SimpleEventExample

~ % clickButton

null;

<param name="disposing”strue if managed resources should be disposed; otherwise, false.</param>

21
3iE
s ]
5 = <summary>
6 Required designer variable.
70 /i </ summary>
n 8 private System.ComponentModel.IContainer components =
9
16 <summary
11 Clean up any resources being used.
12 </ summary
13 |
14 = protected override void Dispose(bocl disposing)
15 {
16 if (disposing &% (compenents != null})
17 {
18 components.Dispose();
19 1
28 base.Dispose(disposing);
21 | 1
22
23 = [4indows Form Designer generated code|
58
59 private System.Windows.Forms.Button clickButton;
68 | }
61 |}

b 1adallaal eloDd sl 13a g g Visual

Studio of Lays cadl ) 1aS1 1an pgd SliSay @

A4S 75 Jlas 91 W V) bl lealsl) olid ol 380 alina agdl Aalay cand (didal

bl Agalgll el ikl Jae

. . cw 2 . . . . - . -, - cw 2 . F S .
CJ}«.\S\ ryry Lﬁﬂ‘ aall (e el CA\}X‘ PLIEY Aylall 4galsl)l ol Lﬁﬂnj L) alsall 2 )
-(SimpleEventExampleForm s _3)
. - .- - - B3 B . { A 1 bt - - - W
oyt ) gh Zandd A;J\} d.gb.d\ Ja) e d}Y\ ).iand\ & partlal 4,_\;1.\34‘3\ KN Jlazial px
s
b e S e Caall
23 E:| #region Windows Form Designer generated code
24 [ /// <summary>
25 /// Required method for Designer support - do not modify
26 the contents of this method with the code editor.
27 /1) </summarys
28 [ private void InitializeComponent()
29 {
38 this.clickButton = new System.Windows.Forms.Button();
31 this.SuspendLayout();
32 I
33 // elickButton
34 I
35 this.clickButton.Location = new System.Drawing.Point(184, 37);
36 this.clickButton.Name = "clickButton™;
37 this.clickButton.Size = new System.Drawing.5ize(75, 23);
38 this.clickButton.TabIndex = @;
39 this.clickButton.Text = "Click Me";
48 this.clickButton.UsevisualStyleBackColor = true;
41 this.clickButton.Click += new System.EventHandler(this.clickButton_Click);
42 I
43 // SimpleEventExampleForm
e I
45 this.AutoScaleDimensions = new System.Drawing.SizeF(7F, 15F);
46 this.AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font;
47 this.ClientSize = new System.Drawing.5ize(282, 97);
48 this.Controls.Add(this.clickButton);
44 this.Font = new System.Drawing.Font("Segoe UI", 9F, System.Drawing.FontStyle.Regular, System.Drawing.GraphicsUnit.Point, ((byte)(@)));
58 this.Name = "SimpleEventExampleForm™;
51 this.Text = "Simple Event Example™;
52 this.Resumelayout(false);}
53 #endregion
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SGan

&aal) Aallas 407y (Delegates) ilia gial)

by i 535 lie L (Event Sender) sl Jujey Gaaall algy o2 Sxill paic ed) o
ciaall 3¢ Spa 31 eanasy S Can s ) padiedd) Jd o

Laie s .(Event Receiver) cuaall Jiiway ol dalles o dgpaddl diphll of Ly o
coall mllad Ganll Jiiss ¢ ledinly Gaanll Jupe aghy aaall Joas,

Lo G dallas e Agpaall Aphll aud gl Hlial mans NET 8 Glaal) Aallac 401 o) o
Aagiyall ilaglaall 3L (ee Signature ais) dualie Uil cliia of daglall Cany 4l )
Aphll 05 aasil 1 dsa (e 2 Wb ddiy ALl sl LR sl 0S40 4l Layy L Cuaally
caaall ALl

Delegates <l giall
"Gl ex dald alel Jlaiul Saill jaie Glaal ) Glal) Glallee by S e
il laads) (Signature wds) daws 5 Ll A8kl aage asie (e 23ay .Delegates
Ao jualic Cilaal e chaxil Caypl Apse iliasiall (go Ao gana 50 L asiall el (e
LAl dgalsll
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slady) sl=i & EventHandler acus ) Lo Gisl Gijed gasie aai aag Ol e
P Sl (g sac L) il 8 Jaail) 1 (e iy 13 «System
public delegate void EventHandler (object sender, EventArgs e);
aaay s3)s (EventHandler 4wl (iasie Jaai Ciyjeil delegate dualisal) 4akl Jlaxinl s o
e S5 cobject aall (pa sas il Juye 58 Js¥1 shasas ks VOId aanyh Ayl a5
O i Goldl JE e 16 Shandl s bl (msall Cayyes <uiylé 13 (EventArgs Laail
toasiall o iyt (et Guaall llas

private void clickButton Click( object sender, EventArgs e )

oS Gy Gl mllae of Ly 4l gl LAdyh alSy (mste ampe Goall Jupe odiny @
=3 G::J.\.ug ‘)‘}ﬂé LGhaall d.».a;,g Ladie :\Ja\.u.u seledic) Chaall d.A.uJA @Ll.u CUasda
call coaiad —EventHandler Laaill e sa e a0 (&) i 584l

Visual Studio . laglesiul uslhadll 48kl a clickButton_Click O s Ay Sy e
13 Visual Studio Cauay ¢us @alall JSE e 41 Sladd) JaaY Lol dgydall o day )il
copanaill g A 3 e meajall il die a6l

this.clickButton Click.Click+ = new System.EventHandler (this.clickButton Click);
.clickButton_Click 4a,lll atiygis EventHandler Ll e (iagia (e oLk
Qaphall (o iy lee .30 8 Gaa ) Gagiall (mpe Alay = dalead) 41l Jasiy e
N e Lall andiid) a8 Laie 2t clickButton_Click
Wla) Gpb e @l Gaall e 3)S aaglesiud gl diph e ST o o S cadlgl) 8 e
AL sl 3 aSdl dend @hlie RS 53 L Gas ) AT ciliagia

(Slasiall) Bkl (e degene Jidi Ll T cMulticast saaia Lol laalyl cliasie Caags @

Ayl (e SH s ledin) (e saaial) iliasiall oda WS ((asil) a1l Gl lgrsan Jead

oo el Hlid) Fhhl aes Gl Juje oty L Gian Joany Loiad caaae Gia e o)l
.Event Multicasting ¢ulaa¥) aasiy 138 o caasiall (a iall

Caall e oysu Gl il (MulticastDelegate caall (o Cilaal) iliagie @il e
.System ¢ Loy ¢ lad & LaadlS, (Delegate
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Elaa) clalles gLy Al Gk
G s llee Al S il g 30 e zsagal) SalL Goludl JUl b LE e
!« painll 13 Default Event alidV) ¢iaall dia allas 45kl o3¢y Visual Studio

(Do 30 all) seaiell 13gd Sale Laasind YY) Gaaal
s pald ol dlley Leia IS5 cilaall (esae Lol Saill jalic dlla e

Elaaf cilallaa LY (ailbadll 3380 Jleaiul

. paiall Properties Window ailadll 3380 Gyl (e duilia) Culaal cilallas L) (S @

Sl S8l S s oAl pailadll 32U & Events ) Je il B aSa3 paie HLA) e @
Gan gllee 35S Jlela) (K4 . peaiall 138 Glaal pasy Al el Syl Auly ey 4o
i) Al aladind Sa) LS chanl) and e zaajall ElL apa Guaa llae o L) 5l agase
asiall A i @ia3 Al (Ghlall Al el Cua Basase Al ) adayyl Gaad) anl calay
caanal sl Ll

JE 4 sl (U<ilad) Properties ) e il jaiall (ailad ) 335l (S @
.l

Properties * O X

clickButton System.Windows.Forms.Button - BB

EalaaY)

clickButton_Click ~ [+]=

Client5izeChanged
Saaall | —— ContextMenuStripChang
ControlAdded
ControlRemoved ailadl)
CursorChanged
DockChanged
CragDrop

20

DragEnter

Cragleave

DragQOwer

EnabledChanged

Enter

FontChanaed v
Click

Occurs when the component is clicked.
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Eaall oo claglea alay)

Ahaall Eaal) Jsa Glaglaad) (o a3all e Jgasll Visual Studio 3is alasiul (K& e
t a1 ol e saeludll dniia il 1 Jaaal 5 51 55 e 5l o

€ a https://msdn.microsoft.com/en-us/library/vstudio/system.windows.forms.button(v=vs.100).aspx v |

B Most Visited Getting Started Suggested Sites | | Web Slice Gallery

Stud

HOME SAMPLES LANGUAGES EXTENSIONS DOCUMENTATION CONNECT

. eveloper |100Is an anguages |
PeveloperTock and enauag v Button Class

P NET Framework 4
¥ NET Framewaork Class Library .NET Framework 4 | Other Versions =

' System.Windows Namespaces
> System.Windows.Forms Represents a Windows button control.
4 Button Class
Button C truct . :
HHon Honstructer 4Tnheritance Hierarchy
' Button Methods
_ _ System.Object
" Button Properties System.MarshalByRefObject
System.ComponentModel.Component
System.Windows.Forms.Control
System.Windows.Forms.ButtonBase
System.Windows.Forms.Button

P Button Events

Namespace: System.Windows.Forms
Assembly: System.Windows.Forms (in System.Windows.Forms.dll)

ol &laal e 758 e Jsaall Sic Button Events L))l e il o

| € | @ hitps//msdn.microsoft.com/en-us/library/vstudio/ system.windows forms button_events(v=vs100).aspx C || Q Search wAa I
Getting Started
4 Button Events 4 EVE nts
DoubleClick Event
]
MouseDoubleClick Event
Name Description

7 AutoSizeChanged Occurs when the value of the AutoSize property changes. (Inherited from ButtonBase.)
¥ BackColorChanged Occurs when the value of the BackColor property changes. (Inherited from Control)
# BackgroundImageChanged Oceurs when the value of the BackgroundImage property changes. (Inherited from Control.)
I BackgroundimagelayoutChanged ~ Occurs when the BackgroundImagelayout property changes. {Inherited from Control.)
7 BindingContextChanged Occurs when the value of the BindingContext property changes. (Inherited from Control)
7 CausesValidationChanged Oceurs when the value of the CausesValidation property changes. (Inherited from Control.)
¥ ChangeUICues Occurs when the focus or keyboard user interface (UI) cues change. (Inherited from Control.)
¥ Click Occurs when the control is diicked. (Inherited from Control.)
7 ClientSizeChanged Occurs when the value of the ClientSize property changes. (Inherited from Control.)
7 ContextMenuChanged Occurs when the value of the ContextMenu property changes. (Inherited from Control.)
i ContextMenuStripChanged Occurs when the value of the ContextMenuStrip property changes. (Inherited from Control.)
¥ ControlAdded Occurs when a new control is added to the Control.ControlCollection. (Inherited from Control.)
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| € | @ https://msdn.microsoft.com/en-us/library/vstudio/system windows forms.control.clickiv=vs100).aspx

v @[ Q search

[T ¥

Most Visited | Getting Started [

" Suggested Sites

. Web Slice Gallery

b

»

Developer Tools and Languages
.NET Framework 4

.NET Framewark Class Library
Systern Windows Namespaces
System.Windows.Forms

Control Class

“ Control Events

AutoSizeChanged Event
BackColorChanged Event
BackgroundimageChanged Event

BackgroundImagelayoutChanged
Event

BindingContextChanged Event
CausesValidationChanged Event
ChangeUICues Event

Click Event

ClientSizeChanged Event
ContextMenuChanged Event
ContextMenuStripChanged Event
ControlAdded Event
ControlRemoved Event

ClirearThannad Fuant

ISSN: 2617-989X

v Control.Click Event
_NET Framework 4 | Other Versions +
Occurs when the control is clicked.
Namespace: System.Windows.Forms

Assembly: System.Windows.Forms (in System.Windows.Forms.dll)

4 Syntax

ca Ces F# VB

public event EventHandler Click

P Remarks

4 Examples

The following code example shows the Click event in an event handler.

c# Cor VB

// This example uses the Parent propertv and the Find method of Control to set

18
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oSatl jealie e paell Zails Gailad L Lad oy o
.System.Windows.Froms s L) ¢ Lzi & Control aall (e oSaill jalic 335 o
:Control cadll gihhay (aillad ey JUI Joaall jelsy o

Caasl

ceSadll juaie dla ()

painall A3 IS 1) Led o) Ylad uaiall G 1) Lo 2
Caaly sl Aladl) p2 WSl jualic el saley (ame Jelil)
Ngidlad e e QS

i) o I SR IS 1)) Led Sad

pSail puaie el ey Jaxiuall Jadl)

Text dpalall s paill o Sale 305 ¢ eaiall L) 5l
Jiiy Tab Usasll Cijae Jaiiia iy Lodiad  puaiall Jsaall Caii il
il 138yt €4 ¢ daall leaif By sealinll G Sl
Apalall oda aladinl,

Tab 50 dasinly seaill Jseagl aaiiuedl (Kol true culs 13
Tab 3l ahdiul 4l Juai (1Y)

c rainl) laah Crsg ojgdhag dage Caliag ¢ uaially Ladiyall paill
N sl e eaiall O 1Y) Lad a4

.(Visible ) false xg) janll o1&

.(Visible ) true ainy) yaiall ek

Gk ailad
Control
ailiadl)
BackColor

Backgroundimage

Enabled

Focused
Font
ForeColor

Tablndex

TabStop

Text
Visible
ikl
Focus
Hide
Show

A Laill Text dualall 2dad Ol L Saill jalie (o apell Galliadll s3a o 3md (K4 o
M\Mcjﬂ\‘ﬁscw‘tyma JUA"S\@}‘“JLA'J?SA"S\W&‘;J@"L:‘
O e o ek 3 Al 3 L lsiadl Lyl b

.Active Control Jsll Jladll paiall alaaiy oSaill paie ) €50 Focus dsplll Jan e
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By DAY e (e S5 Jay (Windows cilinks 8 Tab dlgaall Cajase o lariall vie
Creny Aualdll o3l dad clacly Visual Studio .58 .Tablndex dialall sasall caiijill
plasiuly Agaall (i s oSa) 4 V) el pmg (B zasail ) ealial) dila) sy
.TabIndex .ol

degane Jia ¢ pualic 32 4 Slaghall Jab (5058 oall (peadiisall 2 Aol i ()
Glagleall Jla) aadiuall (Sa) Adily )5 dlgic s andiual aul Jid Al (asaill Golia e
Tab 50 alaainly Jol peaiall ) dejus JEN) 5 jaie b

& Gealll 3 0sSs e LYl aadieall lalie juaiall (8 1)) Led Enabled dalal) a3sh
et oy padiiall o st (S Zle 2 (agal e

&) sl Jladll jeaiall ) il goley ol VA alime B Jladll e geanall ek
(b e e )

Hide ikl ¢lexisly i 4l Visible Zualall f false dadll slialy Sai jiaie olid) oS4}
L) g g dsad) o ek of sy 0] Tasase peatall iy Gallall DS b

(zdse Jig) dysla 8 jealial) puas 46€ apanil Caally ¢ LY Jlentias) (K]

Lovie Aglall Cuilsa (e 4506 A8lae e dysla 3 35asall yeaiall Anchoring Lyl i
Oine eaic dsag adiial adgh Olied galind) ae paiiall Jaled (e und Las lgena
el aan Huad dey Ja Aol Gl 8 aiell ol e L)Y ey Badae dygly A

13) e ccnlall Jel€ e aadhy Guny dgglall cuilya aali L i Docking Caay)l Lay sy
sy oY) Guilall Jola e 550 138 aadi zdgaill eV quilall o Cigae ) @l oS
sl paye e kil

Gilsa oo sy Ay Cum (leeaa iy 35) Blupall jualiall @lai Lo dygla paa s 2ie
AL e bl Sl sl e i) S8 jealiall el LB el
s WS iy Gal) cualadl e ol aal Ll o8 () (ssne Gl o Lisl o8 oLy
rdul e
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Properties
btnAnchored Swstem.windows,Forms, Butkon ;L‘_um PR
E=z | A = ‘
EE[E | \
AccessibleRole Cef ault (Y J‘jﬂ
AllawDrop False .
ETa cotor, Right MHE
SutoEllipsis False sl
AutoSize False & o 4|
AutoSizeMode Growonly [

BackColor [ ] cContral . 1 e ot 5 B
i | 030 i || b |
BackgroundImage [ | (noned el = .

T wp e foay 3o s 1
BackgroundImageLaye Tile 5 it @ | S| i

# bt |
Anchor e e elad

Defines the edges of the container ko which a
certain control is bound, When a control is anch. ..

il gl e sluiY) 53 3l am o BaY oz saill 5y el Jad sl s B 0 s
(281 asll) Tl (g pal) Llad) g3l e DAYY 30 aay e Lein (Bl iy e

aaadl il JE i il s
L& Anchor Example : E :E L& Anchor Example
Mot anchored Mok anchored
AL Aa
G|

anchored ko - E;; ) e
boktormn right L | G ety |
? 3 - anchored to
bottom right

Alad) Jayys Jie ez dsaill ana yuad die sz 3sall) (e 3LelS 4als Jing eaie Jaad of (Sa) o
Jing ) eainl DOCKING Caiayll meansy .z 3saill Jiud A 30le iy o sy o3)) StatusBar
Cum dgslall IS Sy of S ((Aadl o Gl 5 il (g punl) dualill) atygla (e ALIS dials
e Gigage ) N Jldl & Laag ahsls aasn 0 die Cipapall juaiall aas
el magaill paje @85 )l aaa sy (pasaill aaa et die (gsled) cailald)
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= Docking Example

I Diocked at top I I Daocked at top I

1 o
Hyd;&ﬂ-‘u.du
-t

' L]

S T

'r'rl"'v‘vo'rl
il

i) ad al Apalad) oda ellaiy ¢ uatell Al Clilua) ((358a)) Padding dpalal) s e
el i lead 0555 ¢(ila JS
t palial) g (ailad (aed ladle 6 Jsaall maagy o

Height ¢ Y15 Width (i al) :lisali 4

Control
ou e dlpla (Qiba ) Qs ool sy o jeanll 3 Anchor
Aglall IS Sy o anpgla e ALS Aals Jing (f eaiall man Dock
Lol Y ) Aail (alals Adgumyall jualially eaiall (s dbladdl 23a5 Padding

tall a
cAglal Lilly jeaiall gyl Ulall 4yghl) (Cildlan)) adige a3 Location
s Size Laill e (e g (Pixel) JuSully jaiall ana 23ay Size

il o jeaiall aieYls (graal) all) 23a5

MinimumSize,

MaximumSize

s (4 gslall aiall) Container atsla cusy b paial Coaylly byl Auald 2ai e
(elE 58 8 e (et Panel dag) 5l ladga o308 o S

Ofinaldl Jlainl L ogeaie 0 zdsal abelly gpad)

bl aas (S e

g &Yy Width (=l :oiualdll gols Bl e MaximumSize, MinimumSize

el V) bl e ST 030 eansy Vs ey Akl (50 7 dsalll il aadiill e ¥
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Laalal) e ol el ety Lpreals Labiel Luld alllaely B8 z35all aas Jaa oS40 WS
.FixedSingle =u.il FormBorderStyle

dgalgll yualic aagi yall Visual Studio Jlexil
e dlyan oL adl Baa¥ Agaldl 8 jualiadl s e aclus clsal Visual Studio ey e
33 4 oaclal (Snap Lines sliladll laghiy Cayd Al o650 Lghall el zisas b
Visual Studio & s33a 3j1e 0285z 3gaill Colgay pualiall Blslele an jaic adga

Form3.cs [Design]"‘]”-Start Page ]

t&l Snap Lines Example

5 lalaea dad +
S Sl o e 3l0lana Jad

i E 5

a3 dkama " First Contral ‘ — 4:9'“"-.9 g.:"
SIS I N A
Allea Al

Second Control - 1'6* M

| sadldl e

s spail GHLAL e aaal)l (g3 Al Format suus 4l Visual Studio jas LS o
313las Ll Align slilae Zuedll LGN aladin) e jaie (oSS aa8 die L paliall
(3 e 358 et ¢ S0 s Ly ga il

o Vertical Spacing 4.:saxlls Horizental Spacing aasy) culiluall dad aaad (S LS o
. yaliall

Width (sl Height Jskll Make Same Size (ulill i jaliall olhac) L K<) @
JaglS
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:ggagall Olgic
(1) pSadll salic

:{alidal) cilalg

.Radio Button (Check Box «Panel (Group Box Button (Box Text Label

1 gadla

Agilaaly Lpailiad aladinl 2ayyh s dpululY) aSatll jualic () Juadl) 138 3 (e

s daales Cilaaf

tle daadll aa 8 Qllal) Cayaty
.Label d8Lalll o
.Text Box _aill 350ua e
.Button Il e

.Group BOX 4dc genall 3500a @
.Panel i1l o

.Check Box ,Lia¥l Gsaua e
.Radio Button Lall ;5 e

PN |

(1) St sl

(Learning Objects) sy 3 o
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(Buttons) _),3¥\s (TextBoxes) uaill (33l ((Labels) cililall
Label caall & clilalll Cialy hpa sl of (Sa) LS i ilosles culilalll jeldh o
.Control caall (40 &y (53
oo L et o 4l V) alie IS Ll o aotinall eand ¥ Leagua clilalll Held o
Aslall Text dualall Gyl
rlalll pailad aal dal ) Jeaall jel) o

Caasl) Caall pailad sl

Label

A8lalll e Gaill b al)la Font

AdLalll oyel (Gl il Text

clel) Lageey (Ll chaus o) Lol cdilall (o (ail 5llas TextAlign
(Jind chanss

oo Jiaal aadidl it LS la jels) saia seb (TextBoX caall) (aill Govia Wi o
eilial) da ) Jleaindy

=il gyl PasswordChar dealall dad clacl ju 4K Govia o Jpasll (Sa @
e i .l 4K Bgaiay el Beaia el NS JleinY Sile zlai TextBox
copme Al dans) JIa0) aadiaddl e bt Joaal) Qi

coall Geaia laaly pailiad aaf JG Joaall 8 e o

Caasll Elaal uailad

TextBox caall

uaibadl)

Multiline a1 saxie Geanall K, true aalall sda culk 13) AcceptsReturn

OsSead V5 e Db e L) ) Enter JAaY) cajasa aiia (gahau
& 2l sag czdsall oaliV) 3 e ull lale Enter i
.Form #3sall AcceptButton dualall

Lol ¢ ylan (o ST Gall) (Bsaia ey o OSa true Lgied culS 1) Multiline
false & izl

A Bsaia palll (Bsvia muay diadl sda ) Lo Come aid 13 PasswordChar
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il Aliny Ciyne JS e Liage Cipad) 13a yelays ¢y

Azl idy) Aedll gaill Geaiia A paill sl (Sa Y true <l 1) ReadOnly
false »

oyl Apalall oda 23ah asid) Hhu) @l papall Golia 8 ScrollBars
Vertical gasec (Horizontal il (None sa) seds Ll el
(Both Ladis

coaill Goaia A paill geina Text

Elaaly)

Canzay Lavie ) palll Gpaua 8 paill i Laie aall 1 Algy TextChanged
die Gaall 13gd £ Con mllae Ay (4 bjlae i) Ciday
sl aumy 8 Gall Goaua o msadall il

i) agle i Lavie L dage My o) oSa3ll juaic s (Button 30 Ll e
:Button caall cilaaly pailiad aal Al Gl Joaall k) o

Caasll Calaals uailad

Button el

oailadl

() A Glfise gsy) Flat aall daliy o 50 jelae Jad FlatStyle

Standard  «( 530 G Bl e S s lise 33) Popup
Aadll (5S8 o sedaally duiall Ui oSan) System s o(alad DU
.Standard s 48y

Ealaadyy

Gian mllae Ay L3l (Je aadiiadl iy Laie sl s alg S Click

LK 3paia b Lo padid) JAd) Gua ABLaly ) i Gsdia A JEd) 8 aadis e

ALalll a4l oA gatll (e L 30 daiay & ¢
Adlalll 4 il Geaia A JAadl Gaill (age siwe Show Me 3 aadiial) jiy Lavie o
Ol pal) Bpaia) wSaill pualic Can Gub oo dealsdl el Yol sk (JEd 12 Ly e
e s bl el i S ey zdsdl ) (L)
rokily dagany ST slend ) (textBox1,button] labell

displayPasswordLabel, displayPasswordButton, displayPasswordTextBox
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iy . oSail)l juaial Cohalll puaial) an) Huaty (ailadll 328U 3 (Name) (aul) ool o o
ol caall L IntializeComponent dabagll & axcagy o) 2 <N 4,6 Visual Studio
.LabelTextBoxButtonTestForm.Designer.cs —alall i 152440l Parial Class

// LabelTextBoxButtonTestForm.cs

// Using a TextBox, Label and Button to display
// the hidden text in a password TextBox.

using System;

using System.Windows.Forms;

namespace LabelTextBoxButtonTest

{

// Form that creates a password TextBox and

9 // a Label to display TextBox contents

10 public partial class LabelTextBoxButtonTestForm : Form
11 {

12 // default constructor

13 public LabelTextBoxButtonTestForm()

14 {

15 1InitializeComponent();

16 } // end constructor

17 // display user input in Label

18 private void displayPasswordButton Click(

19 object sender, EventArgs e )

20 { // display the text that the user typed

21  displayPasswordLabel.Text = inputPasswordTextBox.Text;
22 } // end method displayPasswordButton_ Click

23 } // end class LabelTextBoxButtonTestForm

24 } // end namespace LabelTextBoxButtonTest

coONOUVIDS WNER

saldll paill e S e 3 (e -Show Me maail 30 Text dpaldll sy Laf 6 o
el Qs Ay 2 a5y S it Gsaiamy (alal) Gailly 48Ul

D Delae L) el Fixed3D musil d3Lall BorderStyle iualall Jiwiy ladey o o
. salyi) (<5 Fixed3D & gaill (3saual BorderStyle dpalal) o) L . alady!

Come oo 30 Y Zualal) oda of LaY . * 4edl PasswordChar dualall clacl asii 5 o
caalg

sl (S 5 caeail) jay A ade zaagall all ellyy 30 e jall Gaas mllae oLl assi @
rall mllas aua 321

® displayPasswordLabel.Text = inputPasswordTextBox.Text;

aladl A Gl e 21 haud) ashy cralind) i o L5 ShowMe )30 sl jiy Laxic o

Adlalll e paill ot B aadiol)
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a0 Label, TextBox and Button Tes ==

C#is grea!
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(Panels) clagllly (GroupBoxes) wile ganal) (31alia
sale emj ddnlul)l dgaldl Gaa paliall iy sa Glallly ile gl Balua ja S @
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Laalall 3yl o Aaglll Cala Jad Sy ¢ gaial bl S5 A Dbl Ao ganall Graial 0 @
Aasllly de sanddl aape paibiad aal oIl (Nsaal) o (BorderStyle

Ciasl) Caall I T

GroupBox

e gaaall Ggaa gy Al jealiall dc gana Controls

Ao sanal) Baia ol A jedins @A Gaill aaay Text

Cans)l Caall D

Panel

o Al aan sl 13 jediin pyall Adaydl i€ 1) Leg aaad AutoScroll
false dua)iy) dad) (Lils

o GAY) adlly None & dpalyidV) dal) ddasl) ) jelae aaad BorderStyle
.FixedSingle 5 Fixed3D

Al gt Al paliall de gana Controls

ealic a2 7 gl ) gl ppe 8 Gilsall Sl cansy asdl e sane Bodia s LY o
Gsdia (e Jeya aail CONtrOls Apalall ) jualiall o Cilish add) s wope (g 3202
Text dualdll ahaiiul de saad) (3siay (aldll Gaill 5yt K6 LS de sendll

e Ailoa) Gl aey S8z dsalll ) sVl aaye 8 Blsal) Sl Can s gl oLy e
Al Y Sl e (e Lo daslll e

Al aan 5 13l ctrue dsbue AUtOSCIONl dpalall dad Jass dagll jpail) dlajil Jueiil o
—osanaill g 38l () (A slpu Lo Blginal) jualiall pues piase Sedll i (e ey uny
el ddaysl el
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e Wl FixedSingle =uail 4a,ll BorderStyle dnalall oty Jull J<&l) 8 Ld e

.z dsall
= Panel Demonstration
iay
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// GroupboxPanelExampleForm.cs

// Using GroupBoxes and Panels to arrange Buttons.

using System;

using System.Windows.Forms;

namespace GroupBoxPanelExample

{

// Form that displays a GroupBox and a Panel

public partial class GroupBoxPanelExampleForm : Form

{

10 // default constructor

11 public GroupBoxPanelExampleForm()

12 {

13 InitializeComponent();

14 } // end constructor

15 // event handler for Hi Button

16 private void hiButton_Click( object sender, EventArgs e )
17 {

18 messagelabel.Text = "Hi pressed"; // change text in Label
19 } // end method hiButton_Click

20 // event handler for Bye Button
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21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

private void byeButton_Click( object sender, EventArgs e )
{
messagelabel.Text = "Bye pressed"; // change text in Label
} // end method byeButton_Click
// event handler for Far Left Button
private void leftButton_Click( object sender, EventArgs e )
{
messagelLabel.Text = "Far left pressed"; // change text in Label
} // end method leftButton_ Click
// event handler for Far Right Button
private void rightButton_Click( object sender, EventArgs e )
{
messagelLabel.Text = "Far right pressed"; // change text in Label
} // end method rightButton_Click
} // end class GroupBoxPanelExampleForm
} // end namespace GroupBoxPanelExample

- B
o5 GroupBox and Panel Exampleblélg

Main GroupBox

| Hi || Bye |

- - —
o GroupBox and Panel Euample@éu o5 GroupBox and Panel Eﬁmplebléu
e

Main GroupBox Main GroupBox
[ H [ Bye | | [ H || By |
o ]
] T p

| Far left pressed | Far right pressed
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// CheckBoxTestForm.cs

// Using CheckBoxes to toggle italic and bold styles.

using System;

using System.Drawing;

using System.Windows.Forms;

namespace CheckBoxTest

{

// Form contains CheckBoxes to allow the user to modify sample text
public partial class CheckBoxTestForm : Form

// default constructor
public CheckBoxTestForm()
{
InitializeComponent();
} // end constructor
// toggle the font style between bold and
// not bold based on the current setting
private void boldCheckBox_CheckedChanged(
object sender, EventArgs e )
{
outputLabel.Font = new Font( outputLabel.Font,
outputLabel.Font.Style ~ FontStyle.Bold );
} // end metod boldCheckBox_CheckedChanged
// toggle the font setting between italic and
// not italic based on the current setting
private void italicCheckBox_CheckedChanged(object sender, EventArgs e)
{
outputLabel.Font = new Font( outputLabel.Font,
outputLabel.Font.Style A FontStyle.Italic );
} // end method italicCheckBox_CheckedChanged
} // end class CheckBoxTestForm
} //end namespace CheckBoxTest

ISSN: 2617-989X

35




Events driven programming _ Ch2

(o0 CheckBoxTest Lo mwSm|| | o2 CheckBox Test _[El_ulﬁh

i

Watch the font style change Watch the font style change

[] Beld ] Halic Bold [] Italic

8

' N i 5
sl CheckBox Test |8 |o(E] e S o) CheckBox Test (8ol e

e

-

Watch the font style change Watch the font style change

Bold Ttalic ] Bold Ltalic

—
LAY 3aia Bold (il Jesy (s3)5 boldCheckBox jLia¥l (§saia Jlall z3gad (goas

Watch aill Jass Jlly outputlabel ddlally cltalic paill Jesy (53l italicCheckBox

.the font style change
Gsvia o zoiadl jall L 13) L) clalles LS o ¢ gualiall oLl st of e
.CheckedChanged aall mllas ¢ L) s apanaill (a) A HLEAY)
Font Laaill (e Taaa Laje Font dpalall L)) i of Cony clilalll 3 Laall Jasi il
lid Cun cadaals 4anay Ciuall aud sUausS 32y Font Lall Constructor Luly L Lilexiud
) Sl cplass J5lS outputlabel.Font.Size 5 outputLabel.Font.Name (yiesll e
«FontStyle Enumeration alazill Jas Jlaxicly Style Jaaill 23ad WS L bl 4l Ladl)
-Regular, Bold, Italic, Strikeout,Underline :aall g5y il
eLig) die V) L@had aaan Kay Da 1M read-only Laé se)all s Lall Style dualdll
JFont Caall (e e
e ol Cus Lbitwise operators il e cillead) Jlexinly baall blal aS5 oS4
OsSs bit e Sidd Legia JS5 150 e sl <8 e ulall e Jidh Gllandl)
Liail) (il Alesiall bl o of 2y Lee System.FlagAttribue daall FontStyle Ll
@l (S ye Jani (5350 FONtStyle Laaill (ga 5aasia ad S 5 anst 45k s FontStyle
sl aal s ¥ 4l Gy Lyl dalisa Llal Sy oK adl of Ll e cilleall Jleaindy
LAY gl
.exclusive OR (") 5ysaiall s¥15 OR (I) V) :pleall aladiinly dabise halail a5 (K4
Jlenindd Aoy agdly ] dagmill s<in 1 Al laalaa) Jaad (ied e OR Zlaall Gulai vie
dadlly 01 el il FontStyle.Bold dadll of Loyl Laall e oSl dalaal) oda
11 il o Joani OR dleall aladinly LgaSyi aied 131 ¢ 10 4l Jidi FontStyle. Italic
01 = Bold
10 = ltalic

ISSN: 2617-989X

36



Events driven programming _ Ch2

11 = Bold and ltalic

Chaall (S5 e axiiudl aali sl Jeasgw @3 Lo oSl dilide blal S5 8 aclus OR dlealld
Gl iad Alpenn oSl 138 ol ddline Llal S5 8 exclusive OR el sl e
OsSs cmsluia e WY W0 Al (&8 ogliie o Je exclusive OR sl
FontStyle.Bold dadll ) (il Jadll fdaas (oS il Alaal) o8 Jlasins daii agdly . 1 dal
dagll to Juant LaguS 5 aiad 13 (10 dadlly, Jidh FontStyle.ltalic dadlly 01 dadlly Jid

11
01 = Bold
10 = ltalic
11 = Bold and ltalic

Aleall Gadat sale) & Adyh Jeud (8 Bold Ll (S5 el ay Wl (V) pagal e
Bold 4..ally Bold and ltalic 4.l (,n exclusive OR

11 = Bold and ltalic
01 = Bold
10 = ltalic

Regular, ) Lall dahie Llal 5 olia of S5 cbll e allead) sd o olae¥) 328l muagily
Gllaall o alaieV) Jang lee ddline Al 16 3525 ) TR (Bold, Italic, Strikeout,Underline
Ca Sl Ll iy g ST i) e

RadioButton LAl ,;
sadae skl olilla el HLiaY) 3lia —RadioButton caall i Al Hlall ol 4ud o
group icseas aua dale o5 LAl S0 of V) cnot selected sasa e selected
Mﬁ\h&i&;wamﬁuﬁu\Muhi%&uius‘amkﬁ@h\}w&&gg
Al ChLA Ao gena Jiiadl LAY )]
Ailiie Baals Ae sana Baals Aygla ) Aladd) Sl )5l aaes KI5 @
LAl ) Glaaly (ailad aal JU Jsaall () o

ISSN: 2617-989X 37



Events driven programming _ Ch2

Caasll aall sl ailas

RadioButton

Lailasl)

Jaaaa LAl 55 oS 13) aaas Checked

<o) Ll 22 Text

Ealaay)

Ganll sy lall 53 aaan el S aaan Sy LIS algy CheckedChanged
vie Gall g il Gion gllee algy LA 3l
raraaill pmy LAl ) e zaadall all

MessgeBox alluy chla maad axiudl mid Jba Hh51 JE) JE 8 melipll Jexing @
Tl 8 ALl aagiy il el Display 3l —hLall st sem aadiidl L,
eer Y1 ) Y cand) Al Aai oy ) gy
.buttonType s iconType (jayll Lgis o Ll aadiial Ghld il Ld o
ERNERPTE o oSas MessageBoxlcon Ll (e e  sa iconType sl e
.Asterisk, Error, Exclamation, Hand, Information,Question: ..l
tadll asl 330, MessageBoxButtons Lwaill e (mye s¢é buttonType [=nll W e
z=an .AbortRetrylgnore, OK, OKCancel, RetryCancel, YesNo, YesNoCancel
ddhdall eVl S AR 4 Laaye as b))l A aadieall dalid) chlall dedll s
RIS
Lagia JS (g5aa5 lcon s Button Type uaill legdy calaad Jaad J<1 aaly e gana orape oLk Ll
05 o) LS oo sena 3 WAl T gaent o 4l Ly ¢Gilsall Sl Jaad dgulie hla )5
Aesena JS e aaly
My ashy 535 Button Type 1Y) dcsaadll ,))5Y CheckedChanged cuaall mllas 4,68, Lid
Ao sand) Jal (e 4plie IS5, Glly, Lidds (38 ) 22 (e ) buttonType Jsaiall duuliall dagl
JiconType Jsaiall iad 2aail (65 ) 43 (e ) dptl

// RadioButtonTestForm.cs

// Using RadioButtons to set message window options.
using System;

using System.Windows.Forms;

namespace RadioButtonTest

{

// Form contains several RadioButtons--user chooses one
// from each group to create a custom MessageBox

public partial class RadioButtonTestForm : Form

OWoOoONOTUVDEWNERE
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{

// create variables that store the user's choice of options
private MessageBoxIcon iconType;
private MessageBoxButtons buttonType;
// default constructor
public RadioButtonTestForm()
{
InitializeComponent();
} // end constructor
// change Buttons based on option chosen by sender
private void buttonType_CheckedChanged( object sender, EventArgs e )
{
if ( sender == okRadioButton ) // display OK Button
buttonType = MessageBoxButtons.OK;
// display OK and Cancel Buttons
else if ( sender == okCancelRadioButton )
buttonType = MessageBoxButtons.OKCancel;
// display Abort, Retry and Ignore Buttons
else if ( sender == abortRetryIgnoreRadioButton )
buttonType = MessageBoxButtons.AbortRetryIgnore;
// display Yes, No and Cancel Buttons
else if ( sender == yesNoCancelRadioButton )
buttonType = MessageBoxButtons.YesNoCancel;
// display Yes and No Buttons
else if ( sender == yesNoRadioButton )
buttonType = MessageBoxButtons.YesNo;
// only one option left--display Retry and Cancel Buttons
else
buttonType = MessageBoxButtons.RetryCancel;
} // end method buttonType_Changed
// change Icon based on option chosen by sender
private void iconType_CheckedChanged( object sender, EventArgs e )
{
if ( sender == asteriskRadioButton ) // display asterisk Icon
iconType = MessageBoxIcon.Asterisk;
// display error Icon
else if ( sender == errorRadioButton )
iconType = MessageBoxIcon.Error;
// display exclamation point Icon
else if ( sender == exclamationRadioButton )
iconType = MessageBoxIcon.Exclamation;
// display hand Icon
else if ( sender == handRadioButton )
iconType = MessageBoxIcon.Hand;
// display information Icon
else if ( sender == informationRadioButton )
iconType = MessageBoxIcon.Information;
// display question mark Icon
else if ( sender == questionRadioButton )
iconType = MessageBoxIcon.Question;
// display stop Icon
else if ( sender == stopRadioButton )
iconType = MessageBoxIcon.Stop;
// only one option left--display warning Icon
Else
iconType = MessageBoxIcon.Warning;
} // end method iconType_CheckChanged
// display MessageBox and Button user pressed
private void displayButton_Click( object sender, EventArgs e )
{
// display MessageBox and store
// the value of the Button that was pressed
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72

73
74

DialogResult result = MessageBox.Show("This is your Custom MessageBox.",

"Custom MessageBox",buttonType, iconType);
// check to see which Button was pressed in the MessageBox
// change text displayed accordingly

75 switch ( result )
76 {

78 displaylLabel.Text
79 break;

81 displaylLabel.Text
82 break;
83 case DialogResult
84 displaylLabel.Text
85 break;

87 displaylLabel.Text
88 break;

90 displaylLabel.Text
91 break;
92 case DialogResult
93 displaylLabel.Text
94 break;

96 displaylLabel.Text
97 break;
98 } // end switch

77 case DialogResult.

80 case DialogResult.

86 case DialogResult.

89 case DialogResult.

95 case DialogResult.

OK:
= "OK was pressed.";

Cancel:
= "Cancel was pressed.";

.Abort:

= "Abort was pressed.";

Retry:
= "Retry was pressed.";

Ignore:
= "Ignore was pressed.";

.Yes:

= "Yes was pressed.";

No:
= "No was pressed.";

99

} // end method displayButton_Click

100 } // end class RadioButtonsTestForm
101 } // end namespace RadioButtonsTest

i ™
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//PictureBoxTestForm.cs

// Using a PictureBox to display images.

using System;

using System.Drawing;

using System.Windows.Forms;

namespace PictureBoxTest

{

// Form to display different images when PictureBox is clicked
public partial class PictureBoxTestForm : Form

10 {

11 private int imageNum = -1; // determines which image is displayed
12 // default constructor

13 public PictureBoxTestForm()

14 {

15 InitializeComponent();

16 } // end constructor

17 // change image whenever Next Button is clicked

18 private void nextButton_Click( object sender, EventArgs e )

19 {

20 imageNum = ( imageNum + 1 ) % 3; // imageNum cycles from © to 2
21 // retrieve image from resources and load into PictureBox

22 imagePictureBox.Image = ( Image )

23 ( Properties.Resources.ResourceManager.GetObject(

24 string.Format( "image{®©}", imageNum ) ) );

25 } // end method nextButton_Click

26 } // end class PictureBoxTestForm

27 } // end namespace PictureBoxTest
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1 // ToolTipDemonstrationForm.cs

2 // Demonstrating the ToolTip component.

3 using System;

4 using System.Windows.Forms;

5 namespace ToolTipDemonstration

6 {

7 public partial class ToolTipDemonstrationForm : Form
8 {

9

// default constructor

10 public ToolTipDemonstrationForm()

11 {

12 InitializeComponent();

13 } // end constructor

14 // no event handlers needed for this example
15 } // end class ToolTipDemonstrationForm

16 } // end namespace ToolTipDemonstration

&=l ToolTip Demonstration

This islabel.

First Labe
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L&l ToolTip Demonstration
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SIS lSe 3l JKEY) uasi (Second Label quail dulilly (First Label mauail 5V
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Text This is a label.
Texkalign TopLeft

ToolTip on labelsTool Tip T4 112

seCompatibleTextRenc False

d*ﬂﬁu*l IseMniemanic True

aas 41“ UsettaitCursar False
e Yisible True
Sl

ToolTip on labelsToolTip

Determines the ToolTip shown when the mouse
howvers over the conkral,

51



Events driven programming _ Ch3

(NumericUpDown) 4.l ailgal)
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D gy oliagys cAagiil) (el T sl Hhnl) dasie el e Jlasinly leill 8 Wi @

Al Gahaiul e il (Sl (gagee
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// interestCalculatorForm.cs

// Demonstrating the NumericUpDown control.
using System;

using System.Windows.Forms;

namespace NumericUpDownTest

{

public partial class InterestCalculatorForm : Form

{

// default constructor

public InterestCalculatorForm()

{

InitializeComponent();

} // end constructor

private void calculateButton_Click(object sender, EventArgs e )
{

// declare variables to store user input

decimal principal; // store principal

double rate; // store interest rate

int year; // store number of years

decimal amount; // store amount

string output; // store output

// retrieve user input

principal = Convert.ToDecimal( principalTextBox.Text );
rate = Convert.ToDouble( interestTextBox.Text );

year = Convert.ToInt32( yearUpDown.Value );

// set output header

output = "Year\tAmount on Deposit\r\n";

// calculate amount after each year and append to output
for ( int yearCounter = 1; yearCounter <= year; ++yearCounter )
{

amount = principal *

( ( decimal ) Math.Pow( ( 1 + rate / 100 ), yearCounter ) );
output += ( yearCounter + "\t" +

String.Format( "{@:C}", amount ) + "\r\n" );

} // end for

displayTextBox.Text = output; // display result

} // end method calculateButton_ Click

} // end class interestCalculatorForm

} // end namespace NumericUpDownTest
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L= Interest Calculator

Principal: | 1000| [ Calculate § .
h‘mﬁl
# +1
iadld Interest Rate| 5| Sl
PR Gl gl
) \\r\
’ Years: 105 .
- L J.Iﬂ
-t
Yearly account balance: 'h-J'd"n"‘ﬂ?T
KA
Year Arnount on Deposit
1 $1,050.00
2 $1,102.50
5 $1,157.63
4 $1,715.51
5 £1,276.28
& £1,340.10 [
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o paial) dgan Cpan 5 jdse ity Ladie Joasy MouseHover

MouseEVentArgs ¢ sl ¢ Jawss Lel Cilaal
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 ucaiall

S a5 Laaie Al 55 ppad S Laie Joasy MouseUp
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Gaal) mlles 4 shouldPaint Jsaiall false dadll sliul o 58iud MouseUp cuasll algy 3,0l
Gaall o (el ey g el o gl Gy (28 U 24 a SR ) (il
ol ) harca ddaad Lus MouseDown caall alghy ¢ paiie (S5 Algy ¢ MouseMove
oy ad die s MouseUp chasll algig

e o . ailly Galall MouseMove il algy aSai juaie (358 8)lll <€ as LS
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cJelinnal) 45y Ll e Ly pais (€.X,8.Y) ylall culilaa) 2 jaiuil Giaall cilasbes Uilaaiad 8
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// PainterForm.cs

// Using the mouse to draw on a Form.

using System;

using System.Drawing;

using System.Windows.Forms;

namespace Painter

{

// creates a Form that is a drawing surface

public partial class PainterForm : Form

10 {

11 bool shouldPaint = false; // determines whether to paint

12 // default constructor

13 public PainterForm()

14 {

15 InitializeComponent();

16 } // end constructor

17 // should paint when mouse button is pressed down

18 private void PainterForm_MouseDown( object sender, MouseEventArgs e )
19 {

20 // indicate that user is dragging the mouse

21 shouldPaint = true;

22 } // end method Painter_MouseDown

23 // stop painting when mouse button is released

24 private void PainterForm_MouseUp( object sender, MouseEventArgs e )
25 {

26 // indicate that user released the mouse button

27 shouldPaint = false;

28 } // end method Painter_MouseUp

29 // draw circle whenever mouse moves with its button held down
30 private void PainterForm_MouseMove( object sender, MouseEventArgs e )
31 {

32 if ( shouldPaint ) // check if mouse button is being pressed
33 {

34 // draw a circle where the mouse pointer is present

35 using ( Graphics graphics = CreateGraphics() )

36 {

37 graphics.FillEllipse(

38 new SolidBrush( Color.BlueViolet ), e.X, e.Y, 4, 4 );

39 } // end using; calls graphics.Dispose()

40 } // end if

41 } // end method Painter_MouseMove

42 } // end class PainterForm

43 } // end namespace Painter

LCoNOUVTE WN B
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. = Painter

; E E L= Painter
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(Keyboard-Events) zliall da gl o) dalles
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sda il 13) Ll .(Ctrl, Shift, Alt)Jasll ~ilis Ala e Glaghes KeyPress &oall iy o
o Uassy WSley )3y (KeyUp 5 KeyDown sl Jlexivl (S cmapsall dals Cilasladl
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L8 gl
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KeyPress

KeyPressEventArgs caall jailasd
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KeyEventArgs caall ailad
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Ctrl ~eal) 1S 13 L 2asy Control
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a3 s Cté.d\ oo Glagaall IS Jasgg ¢ Juanll C_gm Glaglea

Alaxdll Jaad e oy s i J& ‘_“JG Ct\s.d\ =y KeyVaIue
Windows virtual key ~Udall _alid¥) iy jay (camw

.code

Bl miilie Gilaglaa (g9a3 Keys alaxil) Jasi (e dad 2y Modifiers

G5 zsal e el Cally Cum 7 Gl aadisal) Jais Aalles 48S M) Jldl 3 mng @
zeilie Cilaslea i el Al Laniinly cadaiin @ Al - Gial) (2 ja] Laalaa) liaaiin) ¢yl
sl

// KeyDemoForm.cs
// Displaying information about the key the user pressed.
using System;
using System.Windows.Forms;
namespace KeyDemo
{
// Form to display key information when key is pressed
public partial class KeyDemo : Form
{
© // default constructor
11 public KeyDemo()
12 {
13 InitializeComponent();
14 } // end constructor
15 // display the character pressed using KeyChar
16 private void KeyDemoForm_KeyPress( object sender, KeyPressEventArgs e )
17 {
18 charlLabel.Text = "Key pressed:
19 } // end method KeyDemo_KeyPress
20 // display modifier keys, key code, key data and key value
21 private void KeyDemoForm_KeyDown( object sender, KeyEventArgs e )

B OVWoONOUVLDWNR

+ e.KeyChar;

22 {

23 keyInfolLabel.Text =

24 "Alt: " + ( e.Alt ? "Yes" : "No" ) + '\n' +

25 "Shift: " + ( e.Shift ? "Yes" : "No" ) + '\n' +
26 "Ctrl: " + ( e.Control ? "Yes" : "No" ) + '\n' +

27 "KeyCode: " + e.KeyCode + '\n' +
28 "KeyData: " + e.KeyData + '\n' +
29 "KeyValue: " + e.KeyValue;

30 } // end method KeyDemo_KeyDown
31 // clear Labels when key released
32 private void KeyDemoForm_KeyUp( object sender, KeyEventArgs e )
33 {

34 charLabel.Text = "";

35 keyInfolLabel.Text = "";

36 } // end method KeyDemo_KeyUp

37 } // end class KeyDemoForm

38 } // end namespace KeyDemo
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| Keylemo | E E
( 1

Key pressed: H

Alt No

Shift: ves

Ctrl: No
KeyCode: H
KeyData: H, Shift
Keyvalue: 72

HJ)’S\LL'AJ.R:

Keylemo : E E
| 1

Key pressed: $
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Shift: Yes

Cirl: No

KeyCode: D4
KeyData: D4, Shift
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S 3 b e

( Keylemo : E W
Al No
Shift: No
Ctrl: No

KeyCode: F12
KeyData: F12
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F12 530 s aay

3

Keylemo : E E
| 1

Key pressed:

Alt: No

Shift: Mo

Cirl: No
KeyCode: Keturn
KeyData: Return
Keyvalue: 13

Enter )3 Laa e
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(blackToolStripMenultem) Black .1.1
(blueToolStripMenultem) Blue .1.2
(redToolStripMenultem) Red .1.3

(greenToolStripMenultem) Green .1.4
tagill (55 il Font 4l .2

(timesToolStripMenultem) Times New Roman .1.5

(courierToolStripMenultem) Courier .1.6

(comicToolStripMenultem) Comic San . 1.7
(dashToolStripMenultem) Jals Ly,s . 1.8
(boldToolStripMenultem) Bold .1.9
(italicToolStripMenultem) Italic .1.10

Gl (23 ) 18 (e shanl)) ade Jall aie Alluy (e File dalll 3 About aull a6,
pSami (28 hudl) Application aall Exit aSlull 48l elexinly malipll EXit aull
&) EXit Al cle i) a5y cmaliyl) 2dn au Application el static Sl 33kl
Gkl o g3

Mutually —Jolge slegisd Alla 3 (b Led (i LS) Loy Color dalill b a5ull Ules
Ol ) LI Ll e B had aaly any lad) aoliey aadied) o) T (Execlusive
DAY Adle Heels ) b 505 ctrue dadll Gilsd) aull Checked dsalall Jaas o )
~ll Ol

blackToolStripMenultem_Click Jis) Click &uaall xllaa Color dailell 4 au J<I o6&
asii Mutually Execlusive Jalgie slegind Alla 8 ol (368 o 2y Wil Ly . (Black aull
Jaai of J Gas gl US (39 32 e k) ClearColor dphll elesiuly
Laldll J) false dasl) sl 26,k sda a8 ctrue 4wl §3lgdl aull Checked aualdl)
Ll LS gl it &ty e ST Lad) aiey Les <Color dalill 3 253l aaeal Checked
gl 055 sl s (N i) (e 8 true el Black aull Checked dualall lass
el e e

Times New Roman, Courier, Comic ) Lall aul yaail g5 2235 Font 48 (gsan
I 5L Lagia Slals Uayys Lisal a3, ¢(Bold, ltalic) Style Laall lasi anail cpaiys (San
Aladie cilyla Ll
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OsS o Ball (S gl Gl i e ST sl oK) e ok aaly lad jlasl oK< e
Gadily aii LS LU ALE gl oda Jass (gl e 3 italic DUl bold Laye
AN & Llnd LS Jadd haghadll e Joliall lesinl)
Saxiniy (o) 353 & leDlie e Jead ) &) adiy Jadl 25 Slaal) Cilallas Josi o
s chshall J<U Checked dualall =uwdl (92 L 86 (1« ,huYl) ClearFont &Ll

oaill i g 4y el () A true dedll Times New Roman aull Checked dualall
ideall (154 N 132 oo laud)) Italic 5 Bold ¢paidl Click sl allas (o IS Jaxiny @
Ll Jadll 3 Ly o LS Jadll Jaai (535850 XOR (1) Zilaial

1 // MenuTest.cs

2 // Using Menus to change font colors and styles.

3 using System;

4 using System.Drawing;

5 using System.Windows.Forms;

6

7 // our Form contains a Menu that changes the font color
8 // and style of the text displayed in Label

9 public partial class MenuTest : Form

10 {

11 // default constructor

12 public MenuTest ()

13 {

14 InitializeComponent () ;

15 } // end constructor

16

17 // display MessageBox when About Menultem is selected
18 private void aboutToolStripMenultem Click(object
sender,EventArgs e)

19 {

20 MessageBox.Show (

21 "This is an example\nof using menus.",

22 "About", MessageBoxButtons.OK, MessageBoxIcon.Information );
23 } // end method aboutMenultem Click
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24
25 // exit program when Exit Menultem is selected

26 private void exitToolStripMenultem Click (object sender,
EventArgs e)

27 {

28 Application.Exit () ;

29 } // end method exitMenultem Click

30

31 // reset checkmarks for Color Menultems

32 private void ClearColor ()

33 {

34 // clear all checkmarks

35 blackToolStripMenultem.Checked = false;
36 blueToolStripMenultem.Checked = false;
37 redToolStripMenultem.Checked = false;
38 greenToolStripMenultem.Checked = false;
39 } // end method ClearColor

40

41 // update Menu state and color display black

42 private void blackToolStripMenultem Click(object sender,
EventArgs e)

43 {

44 // reset checkmarks for Color Menultems
45 ClearColor () ;

46

47 // set Color to Black

48 displaylLabel .ForeColor = Color.Black;

49 blackToolStripMenultem.Checked = true;
50 } // end method blackMenulItem Click

51

52 // update Menu state and color display blue
53 private void blueToolStripMenulItem Click (object sender,

EventArgs e)
54 {

55 // reset checkmarks for Color Menultems
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56

57

58

59

60

61

62

63
64

65
66
67
68
69
70
71
72
73
74

75

76
77
78
79
80
81
82
83
84
85
86
87
88

ClearColor () ;

// set Color to Blue
displaylLabel.ForeColor = Color.Blue;
blueToolStripMenultem.Checked = true;

} // end method blueMenultem Click

// update Menu state and color display red

private void redToolStripMenultem Click (object sender,

EventArgs e)

{

// reset checkmarks for Color Menultems

ClearColor () ;

// set Color to Red
displaylabel.ForeColor = Color.Red;
redToolStripMenultem.Checked = true;

} // end method redMenuItem Click

// update Menu state and color display green

private void greenToolStripMenultem Click(object sender,

EventArgs e)

{

// reset checkmarks for Color Menultems

ClearColor () ;

// set Color to Green
displayLabel .ForeColor = Color.Green;
greenToolStripMenultem.Checked = true;

} // end method greenMenultem Click

// reset checkmarks for Font Menultems
private void ClearFont ()

{

// clear all checkmarks
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89
90
91
92
93
94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119

120

121

timesToolStripMenultem.Checked = false;
courierToolStripMenultem.Checked = false;
comicToolStripMenultem.Checked = false;

} // end method ClearFont

// update Menu state and set Font to Times New Roman

private void timesToolStripMenultem Click(object sender,

EventArgs e)

{

// reset checkmarks for Font Menultems

ClearFont () ;

// set Times New Roman font
timesToolStripMenultem.Checked = true;
displaylabel.Font = new Font (

"Times New Roman", 14, displayLabel.Font.Style );

} // end method timesMenultem Click

// update Menu state and set Font to Courier
private void courierToolStripMenultem Click(

object sender, EventArgs e)

// reset checkmarks for Font Menultems

ClearFont () ;

// set Courier font
courierToolStripMenultem.Checked = true;
displayLabel.Font = new Font (

"Courier", 14, displaylabel.Font.Style );

} // end method courierMenultem Click

// update Menu state and set Font to Comic Sans MS

private void comicToolStripMenultem Click(object sender,

EventArgs e)

{
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122
123
124
125
126
127
128
129
130
131

132

133

134

135

136
137
138
139
140
141
142
143
144
145
146
147

148

149

150

151

152

153

// reset checkmarks for Font Menultems

ClearFont () ;

// set Comic Sans font
comicToolStripMenultem.Checked = true;
displayLabel.Font = new Font (

"Comic Sans MS", 14, displayLabel.Font.Style );

} // end method comicMenultem Click

// toggle checkmark and toggle bold style

private void boldToolStripMenultem Click (object sender,

EventArgs e)

{

// toggle checkmark

boldToolStripMenultem.Checked =

!'boldToolStripMenultem.Checked;

// use Xor to toggle bold, keep all other styles

displaylLabel.Font = new Font (
displayLabel.Font.FontFamily, 14,
displayLabel.Font.Style * FontStyle.Bold );

} // end method boldMenultem Click

// toggle checkmark and toggle italic style
private void italicToolStripMenultem Click (

object sender, EventArgs e)

// toggle checkmark

italicToolStripMenultem.Checked =

litalicToolStripMenultem.Checked;

// use Xor to toggle italic, keep all other styles
displayLabel.Font = new Font (
displaylLabel.Font.FontFamily, 14,

displayLabel.Font.Style * FontStyle.Italic );
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(a)

(b)

(c)
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154 } // end method italicMenultem Click

155 } // end class MenuTest

MenuTest |Z| |E| [z|

File  Format

Use the Format menu to change
the appearance of this text.

MenuTest |Z| |E| [Z|
Fle [ Format |
Colar ]

U51 Font  » Times Mew Roman

thE Courier
Zomic Sans

| old N ||

Ttalic h

MenuTest E[E

File  Format

Use the Format menuto change
the appearance of this text.
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MenuTest

File | Format

| Color

4

U 5 Font

the appearami

k

Black.

Blue

Fed

Green

ange

MenuTest

File | Format

Abhauk [
E

wik

rmat menuto change
ance of this text.

About

P

3

This is an example
aof using menus.
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cidglly fop i) aSai pualic
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dylly wl ge Slaslea o Jpemall galill Glaany oS3 uaic NET dsia 45 o
.DateTimePicker jyxaislls MonthCalender jaizl
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:MonthCalender jaiall Gilasly pailas aal Jal) Joaall cad o

Caasll Gaall o dualsl

Lailadl)

carsill 8 e gl IS A s sl daas FirstDayOfWeek

o (K Feyli Al MaxDate

g e Gl G T er e MaxSelectionCount
L gl

coaanl (e Gl MinDate

cpasfil) 8 3alal) sl (iayatin A Gl (e Adsiias MonthlyBoldedDates

ceadivaall ass S Gelsll (e geyli AN SelectionEnd

cpiinall ladas Al gl Jlas SelectionRange

caadall laas Al Gl e gyl Jf SelectionStart

Elaay)

coasill A Ayli st die algy DateChanged
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W Formt )

.

1 February, 2015 k

Sun Mon Tue Wed Thu Fri Sat
25 26 27 2/ 29 30 31
1 2 3 4 s[ 617 ol a sl
8 9 10 11 12 13 14
15 16 17 18 19 20 21

2 22 14 25 26 [+ adadl ol

1 2 3 4 5 6 7
[ Today: 2/6/2015

DateTimePicker asail) jaic

ashy ladie ay@ll els) 4l Y] (MonthCalender .aiall DateTimePicker jaiall 4.y o
il sa lease Lags (s 3 30 o il pasiaadl
al LS axdiud) (e g sl xpli e Jsasll DateTimePicker jaiall Jlaiul (S<) o
sl Jedaa Ganadil ST CulSd) iy
saxdll i Gph e el Jla gy A3yl Format ualall and e
radll aal 22l o (K4 535 DateTimePickerFormat
(Friday, July 1, 2005) dlishll atasay mylill (e e 35 LONg
(7/1/2005) 3 yrmsl) ditsmy oyl aye Jny 35 Short
(PM 11:48:02) gl e a3 Time
. yainll CustomFormat dualall  laaad S (el A5k o] ey 3lls Custom
dadll pan laie dsyy ValueChanged sa 1 oSxill jaial @] Saall K @
(sl gell) saaadl)
:43laal; DateTimePicker jaiall ailad aaf A6 Joaall (s o

Caasll Gaall ff dualal
oailadl)

caaslill il el daas CalendarForeColor
cpasfill Al ol asy CalendarMonthBackground
ceradia (Buadl 2aad CustomFormat

- gllg AUl (Gt pyaas Format
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b dad s Maxdate

b ded MinDate

caanall gyl Al (3iaS aape Hleda) ShowCheckBox

casil) () ol 30l 8 sacluall agu) el ShowUpDown
cpdiiall Ji (e Ba3sal) Aoyl Value

Ealaady)

Sl aaat die dhaald) algly

ValueChanged

F0l (S i) il f)l Al jelasd Sl dulla sl ety N Jld) 8 aaiidl) a5ty @
ol B 2y il 5yl Wi enad aal ag 55 (gsal al Lo Gaasy any agludl

9

10
11
12

13

15
16
17
18
19
20
21

22

// Using a DateTimePicker
//to select a drop off time.
using System;

using System.Windows.Forms;

public partial class DateTimePickerForm
{
// default constructor
public DateTimePickerForm ()
{
InitializeComponent () ;

} // end constructor

{

Form

14 private void dateTimePickerDropOff ValueChanged( object sender,
EventArgs e )

DateTime dropOffDate = dateTimePickerDropOff.Value;

// add extra time when items are dropped off around Sunday

if ( dropOffDate.DayOfWeek == DayOfWeek.Friday ||

dropOffDate.DayOfWeek == DayOfWeek.Saturday ||

dropOffDate.DayOfWeek == DayOfWeek.Sunday )
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29

37 } // end method DateTimePickerForm Load

38 } // end class DateTimePickerForm

23 //estimate three days for delivery

24 outputLabel.Text = dropOffDate.AddDays ( 3

25 else

26 // otherwise estimate only two days for delivery
277 outputLabel.Text = dropOffDate.AddDays ( 2

28 } // end method dateTimePickerDropOff ValueChanged

31 {

32 // user cannot select days before today

33 dateTimePickerDropOff.MinDate = DateTime.Today;

34

35 // user can only select days of this year

36 dateTimePickerDropOff.MaxDate = DateTime.Today.AddYears( 1

e 5
(a) a0 DateTimePickerTest (ol i S

Drop Off Date:

Friday , [Eoaocn @ 06, 2015

Estimated Delivery Date:

Dv

L

_
12 o DateTimePickerTest (| n=ls|me. S
I

Drop Off Date:

Friday , February 06, 2015 [
February, 2015 r

Sun Mon Tue Wed Thu Fri  Sat
E] 7

8 9 10 11 12 13 14
15 16 17 18 19 20 A
2 23 2 2 2w 27 2B
1 2 3 4 5 6 7

[ | Today: 2/6/2015
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) . ToLongDateString () ;

) . ToLongDateString () ;

30 private void DateTimePickerForm Load( object sender, EventArgs e )

) ;
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(c)

-

—
2 DateTimePickerTest (Ben|al=ls| i S

= o ——

Crop Off Date:
Friday , February 06, 2015 [~

Estimated Delivery Date:
Manday, February 09, 2015
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Ll dilal

LinkLabel asaill jaic
sl ladiay ALK (g)a] jaladl by LinkLabel aSaidll jaic jay o
e qai Ladic s o byl JSy (3)50 435)) ek aiad e LinkLabel aSaill jaic jelay e
vy Aadia b daly )l Capail 4gliie aag (Hand & JSG o uad 4ISG sy 4858 5)lal)

& Form1 E]

Iin%ﬁbell

b Bl )l s J dyss oS 3 b sl gl pay o L)l oSy
.LinkClicked cuaall adgiy oty LinkLabel Je i) love
adillay JS &y 008 1A Label caall (e LinkLabel Coall 315 o

:LinkLabel jaiall ibaly (ailias aal J6l Jsaall Gul

.
Caasll Gaall f dualsll
ailiadl)
(el ) Jal) sie bhy () ActiveLinkColor
Lol e e oSal el g3 20 LinkArea
A5 )dl) pangi e Lhl) jedae a3a LinkBehavior
(L) 330 Lo LinkColor
Bpalal) dad il 1Y 4l a4l LS Ll el o
= LinkVisited
Lol Text
caadall a3l Gl (e s sl VisitedLinkColor
ElaaY)
ol jan e Al LinkClicked

PGl i g g dada ol dlaa (bl Wia peaiall 3 dodin JUB) Q) Gl e
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1 //
2 //

6 //
7/

9 {
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

33

LinkLabelTestForm.cs

Using LinkLabels to create hyperlinks.

3 using System;

4 using System.Windows.Forms;

Form using LinkLabels to browse the C:\ drive,

load a webpage and run Notepad

8 public partial class LinkLabelTestForm : Form

// default constructor
public LinkLabelTestForm ()
{

InitializeComponent () ;

} // end constructor

// browse C:\ drive
private void driveLinkLabel LinkClicked( object sender,

LinkLabellLinkClickedEventArgs e )

// change LinkColor after it has been clicked

driveLinkLabel.LinkVisited = true;

System.Diagnostics.Process.Start ( @"C:\" );

} // end method drivelinkLabel LinkClicked
// load www.google.com in web browser
private void googleLinkLabel LinkClicked( object sender,

LinkLabelLinkClickedEventArgs e )

// change LinkColor after it has been clicked

googleLinkLabel.LinkVisited = true;

System.Diagnostics.Process.Start (
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34 "IExplore", "http://www.google.com" );

35 } // end method googleLinkLabel LinkClicked

36

37 // run application Notepad

38 private void notepadLinkLabel LinkClicked( object sender,
39 LinkLabelLinkClickedEventArgs e )

40 {

41 // change LinkColor after it has been clicked
42 notepadLinkLabel.LinkVisited = true;

43

44 // program called as if in run

45 // menu and full path not needed

46 System.Diagnostics.Process.Start ( "notepad" );
47 } // end method driveLinkLabel LinkClicked

48 } // end class LinkLabelTestForm

== C Drive [C:)

File Edit ‘iew Fawvorites Tools  Help

% LinkLabelTest

@Back - .J l.ﬁ pSearch H__ Folders ' @

Address | C

Click 1o browse T

4@ System Tasks

Click to visit www. google.com @ this drive

Click to run Notepad

| Mame ]
File Folder
Hide the conkents of S)Eorland
Ty Add or remove [ Documents and Settings
programs [ChIzse
) Search For files or [ Inkel
folders 23 3Builderzon7
Ehip
File and Folder Tasks JMZOCache B
[CS)Poetry Encyclopedia
:j Make a new Folder [C)Program Files
&N Publish this folder to (L2 SUPPORT
the Weh Ctp a
led Share this folder I | 3 .
86
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-l Google - Microsoft Internet Explorer,

File Edit ‘Yiew Favorites Tools Help .','
- P i1 »
Back + [ ) x | I j () search < 7 Favorites
B LinkLabelTest € O KRGS )
Address |@ hkbp: fremeowy, google, com/ V| Go
Click to browse C:\ _ Grmail wlibwdl ods iz Jodil gpee g

Jaadl chasi | Google
Click fo visit weww. google. com

|| Google

A

[
A RklE

i

# Internet

B Untitled - Notepad
File Edit Format Yiew Help

[

£ LinkLabelTest

Click to browse T

Click to visit v google.com

Click to run Motepad

slawyl closd 3) Proccess caall Start dijlall jaliall odgl cilaa¥) cilallas o o
Gadall (e g AT el iy mauss lly (System.Diagnostics

s eaats ) Caladl Jiays (Adyae Aluly) string Laaidl e fasls Uspws Start dglal) 326 o
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O Wslesin (S sl Windows 8 445 el ciligdail) jean WWindows & Run )
& batll g pee Cale il (a5 coXe Aa Cada oS4 L Wl ofull path JalS) L
add Caldl ol Jasiss of Windows
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pladin) (K& Alall oda 8 Llgie dnly (aped Apaldll oda awf iy e ST aasid) sas 13

Bl paliall (uyled aea e Jsasll Selectedindices dualdll

Jaanae Gilsall 2l (1S 1) true awmis T L e GetSelected 4yl 32k

daseaill ()l Z8la) ay CheckedListBox  jaisll 5 LiStBOX jaiall agu dilay

ltems Zaweaill ) an d8leay Add il elesinl @l i) oSars o 2l Items

1S o e 84 .CheckedListBox yiaiell sl ListBOX jaially dalal)
myListBox.ltems.Add(myListltem)

ListBox caall (e myListBox ) myListitem 4 sl alilal) capcail el

daphl clexin) § Gl sae Add Al clesind (K& (mleVl e degeaae ddlaaY

coaheY) (e dishias Cand lly AddRange

a1l Caliaall paiall TOString 4dy,kll clexiuly CheckedListBox  ListBox caall i

Oialdll e lgle Jeaall & dihide gabel Ailal maw le @l Gl il

.Selectedltems 5 Selectedltem

3L 4 ltems dualall 3,k e CheckedListBox i ListBox I sy dila) (Ko o

dpaldll uilsy JE) ) bia g3 el aay & Properties Windows (ailadll
e s Slly (String Collection Editor 2.8 aall Judlull daaad ) jae =38 ) Items
APl a6l sl Visual Studio sy o3 cJiiue jlaw & 2 IS jeday Cua cagil) Ly

.InitializeComponent 4a )kl faca ltems dageaill ) 48 aall Judlad) s2a 4Ly

ISSN: 2617-989X

93



Events driven programming _ Ch5

5tring Collection Editor,

Enter the strings in the collection {one per line):

Item 1
Item 2
Ikem 3.,

Ok, ] [ ance

3lamall ListBOX (1 agill musay ada g 4Ly ListBoxTestForm caall Jul) JEall Jaxiy @
=&l inputTextBox (aill ai ListBoxTestForm caall Jaaiw cdisplayListBox
G own o elay Add 3 aadieall iy Lo ua db et IS O il
Clear 3l Jle jall vicy .Remove 3l j& v saaddl aull 4l)y) &4 WS . displayListBox
Exit 3 eyl Gakill o led) aaiiadl (Shs AR (e 35l paen Cida Ay

dmpeaill Add dplll (22 ) 18 e Lhadl) addButton_Click caaal) mlles odiy o
G s gl bl bl ol b Agae Aule dpll el b dtems
(21 Lbudl) (aill mae o & dinputTextBox. Text

RemoveAt ikl (30 ) 25 (o ,huVl) addRemove Click &l mllee oy o
1305 caamall yuaiall uyed 220 Selectedindex dualddl Jasiog Cus A (e faiy Cada)
caanall aid) (aday 29 jhaud) o sid (aame 2k aag 4 ) 1 Lgiad (5

1 // ListBoxTestForm.cs
2 // Program to add, remove and clear ListBox items
3 using System;

4 using System.Windows.Forms;

6 // Form uses a TextBox and Buttons to add,
7 // remove, and clear ListBox items
8 public partial class ListBoxTestForm : Form

9 {
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

42

// default constructor
public ListBoxTestForm/()
{

InitializeComponent () ;

} // end constructor

// add new item to ListBox (text from input TextBox)
// and clear input TextBox
private void addButton Click( object sender, EventArgs e )
{
displayListBox.Items.Add( inputTextBox.Text );
inputTextBox.Clear () ;

} // end method addButton Click

// remove item if one is selected
private void removeButton Click( object sender, EventArgs e )
{
// check if item is selected, remove if selected
if ( displaylListBox.SelectedIndex != -1 )
displayListBox.Items.RemoveAt (displaylListBox.SelectedIndex) ;

} // end method removeButton Click

// clear all items in ListBox
private void clearButton Click( object sender, EventArgs e )
{

displayListBox.Items.Clear () ;

} // end method clearButton Click

// exit application
private void exitButton Click( object sender, EventArgs e )
{

Application.Exit () ;

} // end method exitButton Click

43 } // end class ListBoxTestForm
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(a)
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ListBoxTest

EBX

Dag

\Cat]

Add %_

Remove

Clear

Exik

ListBoxTest

EBX

Diog
Cat
hicken

#dd

Remove [

Clear

Exit
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(c) [
ListBoxTest
Dag | |
Cat
Chicken
&dd
Remove

Clear [;

Exik

ListBoxTest

Add

Remove

Clear E

Exik

dxgeaill Clear iyl (36 Y 33 (e LhuYl) addClear_Click ¢uaall gllas cxisy o
.displayListBox dalall (e DR IS Caday a8 Jlly (35 laull) Items

slgl (42 ) 39 oe b)) exitButton_Click sl mllas asiy bl o
(41 k) Application.Exit daylall ¢ lexinly (3akail)
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CheckedListBox asaill uaic

Ola) mpe gsm adh sy cListBox  caall (e CheckedListBox caall (5l e
Add 4kl pledinly a9y dila) (K& ListBox caall 4 LSy .oy K cuilsy CheckBox
gy aransill gy 3 String Collection Editor Jlexinly §f .Lssy AddRange i
SelectionMode dualall LiCaall adsll (5K 5 .00 (30 ST sty CheckedListBoX  yiaiall
a8 el HLEAY) Glagpe ( daidll LaaYL One Ll mawy WL One 5 None .a

A e 2 gl los) AplSe) aae g None  lall Wl Ldag i o5 bl
: CheckedListBox aall (3)hs cilaaly pailad aal U Jsaall (myey o

Ciaanyl

daplll o sl S dualal)

(ListBox cauall 35k ulaals yailad JS CheckedListBox caall iy) (ailadl)

2aal) aull e caliaty B)lidall agill e dasend (gead
Y oal s e o(Hlise 5ygpeally a) Slllae say 53

L i A 2ama 3 e ST 3sa oS

Checkedltems

S 25l S o lh a0

CheckedIndices

13 mual paic aadiudl iy Laie drue o8 Lavie
Lagll Laie HLEAY) A S olial Sy laase jeaial
ae st o ey Las false dualal) o3¢l duz)yay)
ARY S oldY Aalb ade SN S ey yealad) yaad Yl

ase Hloay)

CheckOnClick

One iiedll aaf 326 Llaylial oSay gl axe 2aah
@) DAL e V) None i (au e ST HLaals man)

SelectionMode

bl

Dliae awll K 13 true ay Ja oS Lujed 22k GetltemChecked
Ealaay)

ool ela) oy laa) 2y Levie algy ltemCheck

ItemCheckEventArgs caall ailad

Checked, Unchecked & Saal) agsl) () Als 2aas

.Indeterminate

CurrentValue

- oaial) 25l (0 0 s 2) Qudl) 2m

Index

Canll sl Al saad

NewValue
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LA (paca an Hloa) el S laal aadtud) W LIS ItemCheck il duaay
L olax NewValue s CurrentValue la awsy caoall 13gd oysS .CheckedListBox
2aat el opils By e oSa Ll e saaally 40l Al CheckState Laall (e
N ol hlise ) (IS 13) L

5 Selectedltems (ialall e Lilsy,  CheckedListBox — jaiall &as
Checkedltems jgiualall Laf cllyy 43l V) ((ListBOX (1« Leghy olll) Selectedindices
eled s )08l agull e Gilaglea s olallly CheckedIndices

@hla elail ListBox 4aild; CheckedListBox «iloal 4l Jull JUdl 8 asdi
Crslial 2axie AL CheckedListBox jaiall mawy ua  SI (e Ao gana (o p2A00)
a5ty - 0aslxll (s e sane String Collection Editor Jlasiulys aseail) a3 Ll .S
OWAY) AOE P e L asly Al ol GHLA (i yes ListBOX  uaiall

1 // CheckedListBoxTestForm.cs

2 // Using the checked ListBox to add items to a display ListBox
3 using System;

4 using System.Windows.Forms;

5

6 //Form uses a checked ListBox to add items to a display ListBox
7 public partial class CheckedListBoxTestForm : Form

8 {

9 // default constructor

10 public CheckedListBoxTestForm ()

11 {

12 InitializeComponent () ;

13 } // end constructor

14

15 // item about to change

16 // add or remove from display ListBox

17 private void inputCheckedListBox ItemCheck (

18 object sender, ItemCheckEventArgs e )

19 {

20 // obtain reference of selected item

21 string item = inputCheckedListBox.SelectedItem.ToString();
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22
23
24
25
26
27
28

29

(a)

// if item checked add to ListBox
// otherwise remove from ListBox
if ( e.NewValue == CheckState.Checked )
displayListBox.Items.Add( item )
else
displayListBox.Items.Remove ( item ) ;

} // end method inputCheckedListBox ItemCheck

30 } // end class CheckedListBoxTestForm

CheckedlistBoxTest

8=e9

[} C++ HTP

[ Java HTP

CIYE HTF

[ Intermet & Wi

] Perl HTP

O Python HTP
[1'ireless Internet HTP
] Advanced Java HTP

CheckedlistBoxTest

8=e3

C++ HTP C++ HTP
Java HTP Java HTP
WBHTF
[ Internet & Wiy

] Perl HTP

O Python HTP
[1'ireless Internet HTP
] Advanced Java HTP
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E® CheckedListBoxTest

C++ HTP C++ HTP
ONECTTE (V5 TP
WEBHTP

[ Internet & Whaha/

[ Perl HTP

O] Python HTP
[1'ireless Internet HTP
[ Advanced Java HTF

E® CheckedListBoxTest

C++ HTF C++ HTF

JJava HTP WBHTF

YEB HTP Advanced Java HTP
[ Internet & Whaha/

[ Perl HTP

O] Python HTP
[1'ireless Internet HTP
Advanced Java HTP

¢aall algy inputCheckedListBox (e iy Slaal el 5 Lol aodiid) a5 Lxie o
(29 A 17 Lhull () el 25 235 ItemCheck
(28 N 25 Lhuy)) if...else ikl s)lall 2025 dnputCheckedListBox_ItemCheck
shadl Jaxiny dnputCheckedListBox ¢y fan Slial all 5 sl 8 aosied) (1S 13 Lag
28 13 ¢(CheckState.Checked) iy jloal &4 1€ 1)) Lad 2aay) NewValue dialall 25
slally o6 13 Wl cdisplayListBox | il 138 dlials 26 jland) a i Lo 2ty LAk adiiudl)
.displayListBox (e (38lsal) aidl Caday 28 landl agiid Lo oy jlial
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ComboBoOX aSail) paic

caaal ) K4 Al adll e 3l e (Aawid) 4all)) ComboBOX aSaill juaic (gsny o
cpgm Ay A gal g JRE e Bale COmboBOX jelass

e Al Gmpal pgual) 5 o B 1 paill juje (B et S ol i) J0 aadiall (K4 @
Do et ek WS L el aye (b deai el Waaal sl SBal 13l . Cayparl) Adse 3500
) 2l aae V) aaall st (K acaie (Sah Lee ST asill (e faae AN cagial 1)
oe Ybe Sall il jelay .MaxDropDownltems dialdll dad aaaty lgcare (Sa
Adide aYls & 4 ComboBox

)"Lb.u' ))a'l \_,__:1:- RTINS R alaiall aailal BRI ety
elanaial] aanlal] & o=l e B g el el

8 Form1 E]@ ¥ Form1 Ellille & Form1 |:||E|E|

comboBo:xText w comboBoxText
Ttem 1 of 3

Item 3 of 3

sledinly ooy Items dagaill ) (el dila) —ListBox 4alill jaie b WS- (Sd e
cpxanaill g A String Collection Editor Jlaxiuly o (AddRange ; Add Ll
:ComboBoX aall cilaaly pailiad aal Ul Joaall jelsy o

Caasll daplall o coasll S dualall

oailadl
& uaill of Simple Zagl) i3 «ComboBOoX Jaai aask
ity ey (S sl Ll oy Joaeill B8 Gl g0
V) Jall Q8 aill off (RulyiYl) DropDown il

. DropDownStyle
Bl ey A kY 3 e L) cay o
Sl aayy doaaill B 4 aill of DropDownlList
Al Sl 3 e

.ComboBoXx & agull Zapeas ltems

e (Sah A a5l (1005 1 o) (ol aaed) 22 MaxDropDownltems
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23 LS 5 agul) e slas 13 Al a3
o hagyd eday dagl)

s daa ot ellia 5 A1 13 caasal) anll Cred

SelectedIndex

caaaal) anl) sl SelectedItem
o Azl V) Ladl (Laad Aipe 25ud) Cil€ 13 Lo aaas
. Sorted
false
Ealaay)

a8 Gaall sag cannal) dull Gujed puaty Laie algy

SelectedIindexChanged

el gy & peaiall e zgajall Sl s

slaxill Jasi e dagd 33k «ComboBOX alauiall 44l ¢ i DropDownStyle dualall aad
.Simple, DropDown, DropDownList aadll s~y sills c<ComboBoxStyle

Gilay e dapd ate Yo el dlaid) A ) pae pae ) Simple SLall s
DLl ey Lt (i o aasid) oK WS Al (e Uiy o aadieall mawd jeaial)
s agd) ~lite haxuzm ) 30 o dasal) aie Aaidl AalE) ()@Y sa5) DropDown
DropDownList ;a1 JLall (e . paill gy & bt i8S o aaiisall (S0 LS o(Jand!
ol e 8 S O aadioadll any Y A3 V) Aaie A8

dglia 45 Items, Selectedltem, Selectedindex (ilaill ComboBox jaiall el
ol kil s dies (ComboBox & aals oy jlaal SSY) e (K4 LListBox i el
SelectedindexChanged sl adg 2y WS ]- 4y5lua Selectedindex dad (< oy
casal) anll et aie

s (3 il g coalls i s taa) IS UL pasiead) G JB) e
e o AU Ll 4 il (Sa Y .ComboBOX Jlexiuly dllig e slaall yae 5 3o sladll
cdhaaill L& e ComboBOX yuail Y (il

1 // ComboBoxTestForm.cs

2 // Using ComboBox to select a shape to draw.
3 using System;

4 using System.Drawing;

5 using System.Windows.Forms;

7 // Form uses a ComboBox to select different shapes to draw
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8 public partial class ComboBoxTestForm : Form

9 |

10 // default constructor

11 public ComboBoxTestForm ()

12 {

13 InitializeComponent () ;

14 } // end constructor

15

16 // get index of selected shape, draw shape

17 private void imageComboBox SelectedIndexChanged (
18 object sender, EventArgs e )

19 {

20 // create graphics object, Pen and SolidBrush
21 Graphics myGraphics = base.CreateGraphics();

22

23 // create Pen using color DarkRed

24 Pen myPen = new Pen( Color.DarkRed ) ;

25

26 // create SolidBrush using color DarkRed

27 SolidBrush mySolidBrush = new SolidBrush( Color.DarkRed ) ;
28

29 // clear drawing area setting it to color white
30 myGraphics.Clear( Color.White );

31

32 // find index, draw proper shape

33 switch ( imageComboBox.SelectedIndex )

34 {

35 case 0: // case Circle is selected

36 myGraphics.DrawEllipse( myPen, 50, 50, 150, 150 );
37 break;

38 case 1: // case Rectangle is selected

39 myGraphics.DrawRectangle ( myPen, 50, 50, 150, 150 );
40 break;

41 case 2: // case Ellipse is selected
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42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

63

myGraphics.DrawEllipse( myPen, 50, 85, 150, 115
break;
case 3: // case Pie is selected
myGraphics.DrawPie ( myPen, 50, 50, 150, 150, O,
break;
case 4: // case Filled Circle is selected
myGraphics.FillEllipse (mySolidBrush, 50, 50, 150,
break;

case 5: // case Filled Rectangle is selected

myGraphics.FillRectangle (mySolidBrush, 50, 50, 150,150);

break;

case 6: // case Filled Ellipse is selected
myGraphics.FillEllipse (mySolidBrush, 50, 85, 150,
break;

case 7: // case Filled Pie is selected
myGraphics.FillPie (mySolidBrush, 50,50, 150, 150,
break;

} // end switch

myGraphics.Dispose(); // release the Graphics object
} // end method imageComboBox SelectedIndexChanged

} // end class ComboBoxTestForm

ComboBoxTest

4

Ry

Circle
Square
Ellipse

Fie

Filled Circle
Filled Square
Filled Ellipse
Filled Fie
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ComboBoxTest

ComboBoxTest

B=1ES

ComboBoxTest

ISSN: 2617-989X

106



Events driven programming _ Ch5

bl Jaaaill 3LE e Ledeas dimageComboBox auly ComboBox alawic A4 oLii) 2y @

il Caumi A palladd) 33U & DropDownStyle i.alall DropDownlist 2l
caxanaill sy A String Collection Editor Jlaxiuly

SelectedindexChanged cuall 185} imageComboBoOX asiy (e 1aiy addina) lial L
.imageComboBox_SelectedIindexChanged (60 ) 17 ¢« Jbuif\) Caaall mllae dayg
«SolidBrush sLs,i5 Pen ali; Graphics caall e (aye ¢ Wil 27 ) 21 ge slaul) a6
(21 Lhu) Graphics caall (s (sl mew Form zisall o )l Jasiviin Al
&8 (24 Lhal) A Jesind sl e paall elesinly JISAT sas anl 3L A Jlexinly
(36, 39, 42, 45) L. > DrawEllipse, DrawRectangle, DrawPie @)kl ¢l xidl
FilEllipse, gkl clexiu) & (27 Lhul) slid Jeids (JISEY) o2 2p0a au)l
30 skl osh (S 28 ¢l (48, 51, 54, 57) Lkl i FillRectangle, FillPie
.Clear diylll Jlexinly () osll 4 -3 sl

switch 3)be Jaxivd Cun Al 3 sanall sl ajed e dlaeVl IS8 Gulaill sy
o)ia) Al aull 2kl imageComboBox.Selectedindex ied (59 L 33 (e shuY))
RECIA|

anjes (XY) ailll ahill 3$5e fhals W (36 Lhul) DrawEllipse 5L b
slaily X 3aaY) aln)y czdseil) o (pmll Ulall Ayl s lilaaY) 3e of i caclisyly
Caal) e (s5li) (adlil) pdail) e daald Alls syl (&5 L Jad) olaily Y Slaaly e
it £ 85 mpmy Ll Laad 42 Slaidl s 85513 36 slandl sy (¢ &Y

(X,Y) Jelsiouall (g puadi=Llall 20 dlaals W (39 lanll) DrawRectangle Ll sl
Ay 4ase s

ol adaill sanks (all adad e g3 Wil e ydad (45 yhul)) DrawPie gkl s
(XY) dlisall (gpudi=llall dygl) laaly Ll DrawPie dilll 38k dua oJoliivay
Ll i G o(Slapally 8)380) msall Aylys (lapally 8)380) ead) Ayslys aclifply e s
el oylie slasly

FillPie s (51 ,Lu.) FillRectangle «(54 .1 48 (4« _huYl) FillEllipse @ikl 4uis
o2 any S gy ol Jay sLajd 33 gl V) (IS8 Sla Y ) Ledllae (57 Llad))
sl
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:ggagall Olgic
(5) Sl sl

:{alidal) cilalg

.TabControl (ListView ¢ TreeView

1 gadla

il A (mje yadll Gaje Redial wSail jealic Juadll 13 8 (i jeios

s added Cilaa]
tle daadll aa 8 Qllal) Cayaty
TreeView 3aill e o
ListView 4@l jaye o

.TabControl cugeill e
:Jaladall

(5) pSatl) yuslic

(Learning Objects) wlaag3
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TreeView aaill jaic

O Bad IS8 o app adatl @) Sall (e Ao gana ayal TreeView il axdiy e

Parent Y1 sl gsai dale (Al die ) jaiiy L g9ad of oS Gabel g 3)le sial)

siad Ul laysns L S (5% of oSah lly «Child Nodes s Uuf) siall e de sane e Node
.Sibling Nodes 3521 dally V) saial) (i \d ) aiell e Lo 130 gyl

Y skl oS e duduty Bole (i skl (e COlleCtion dapent (o 3)le 3yl (S5 o

oaldll lilall alas Jha Sah «JEall Juss =i .Root Node sl saially symill 4 Y

dS B WS il (C: i) el clysisall & colalaadl (K5 35as JSS e Lo Casuilay
Al Al S o (S Lgie JS5 el Baie C: e e d alaa
JCEN gy e culilall Ay Jie ¢ capd Jusliity Cilaglaall iyl 13) TreeView jaiall 2y o
TreeView jaill Yt Sal

eliN adali A g Suliall o + ol

aad suds

E] & Form1

=T {ale]

[=- Manager 1
Worker 1
Worlker 2
Manager 2

EEX

s

[=l-Manager 1

= Manager 2

Wiorker 1
Worker 2

Worker 3 ——mo»
Worker 4 ——— |

i

;.'l.{e“‘;fl wball #"“‘j‘;ﬁl L6 odad — Jaaua s |

el adall
=__:_"‘ a'i "

Manager 2

S ey g @V ) el Lossic collapse b s expand g K4 e
cenal) 138 Jie \d el Y ) kel Gl Y caiall Sy
sase JS1 58 . TreeNode Caall (e cilaiing e 3y TreeView paiall e 2l <50 @
4ailE g9ai a4 ¢(TreeNodeCollection Ll () e 4alall Nodes dxmaill TreeNode
(L3l saial) Alla L null ) ) saall ise Parent dualall s Lol siall
:TreeView caall @ihhy claaly pailad aal J6 Jsaal) muasy @
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Caasll Gaall f dualal
oailasl
el caiall Culay Hlid) Gaolia Gla G 13) Lad 23a5
CheckBoxes
(LAY Balia jelai V) false o dualydy)
cdiall il (gny IMagelist Ll (e Laaje a3ab
Caall (e galel e Imagelist (=l g ImagelList
.Image
@53 ¢« painll (pan 3asasall TreeNode (1o dnpend 2
e aal) Clear s (TreeNode 4ilxy) Add sl N
S5 Bde ada () ¢(Ama 33 adal) Remove ; (il
Aeilil gaen cads
L3224l 323al) SelectedNode

(TreeViewEventArgs Laaill (ja caaall Jasug) sl

de oalydy) Sasll sag aasall 3aGall Hpat e algy

:TreeNode caall 3ilyhy cilaaly pailad aal 6 Jsoall munsy @

AfterSelect

Caasll Gaal) ol dpalal
uaibadl)
Laldll (sS of Gan) Byt sakal) cul€ 1)) Lag adaS
Checked
(m,qs aslall 5l = true di.dl Jua CheckBoxes
& Ly sxc Jsl) Nodes dpalall 3 saie gl aaad
. . . FirstNode
(B‘)AMH
Byl ia e Jedy BaEal) L FullPath
Badaa ye Batall 60 Ladic Bygaall (juyed Imagelndex
& Ay s jAl) Nodes dpalall 832 Al aaas
i i . LastNode
.(M\
.3y glaall A0 Baga) NextNode
(s aall) LAl saal) (e Blginall adall e Anpens
aial) Clear 5 (TreeNode ddlwy) Add daylll (gsat Nodes
die (ada () ¢(Rima 328 33a]) Remove 5 (adall asea
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Al an s ) s
3y slaall Anlud) 303al) PrevNode
s Bagel) (4S8 Ladie 3)guall (1 yed Selectedimagelndex
Bl al Text
&bl
Bagal) oy 66 Collapse
Baal) a8 Expand
Bkl o Wl aen iy o5 ExpandAll
) dEall dac ad GetNodeCount

338 8 Nodes dpalall cuilay Al 30 8 caaaill iy & TreeView ) e ddlay
Dbl g e i s (e o35 TreeNode Editor ) ) wid ) 138 s ¢ ailiadl)
Al saiall ailad Gal) cailall 3 ey LS cdie Cada 5 ALYy jda saie oLy
BP%T TreeNode call (e 5\3_13; La)x: 25‘:":’ S{j JA; RS ;L'Iu;\ L LA.A).I Jas ) z\jhay
Nodes daeaill 3aal) 528l o3a iy Add Al edid o8 (i A il 4
TreeView jaiall
s Jbs

myTreeView.Nodes.Add( new TreeNode( rootLabel ) );
u=ill s rootlabel 5 ¢ Hiall L) canas Sl TreeView syaill o myTreeView o Cuag
LiSay ¢ dall 323210 Nodes dpalall ) asell ddlialy agti Hdall ) dic ALYy aiaje 3l
P b LS Agslhaall i) sagall Lodl

myTreeView.Nodes [ myIndex ]

PR V) (it o L) i) Adlia) STy ¢ dad) saiall ujed myIndex Jich Cuag
myTreeView.Nodes [myIndex] .Nodes.Add (new TreeNode (rootLabel)) ;

e pxiiuall o)l alae Gligisne ayeil TreeView salll jaie IOl JEdl 8 Jeatius
Dl sl 30 e S paill ape o alaall Hlue aadied) CES Gua L s gl g Gob
OSar WS Windows Explorer a4l Las ¢l 83 e alas JS muayg (TreeView i
sl by (= sl el Jesy 3 gapall Jlesinly alall collapse s expand g
displayTreeView 3adll (o dall sien mue o4 centerButton 3l aadiiddl Han Leie
G oalaall 75 Sl Caiay L odall saial) elasy Jaadl jleall dexiig & (57 k)
dnhll 79 5 78 hhadl edigs i sae 4l e displayTreeView
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st & ol sdicy alae Hlue 3B Al (61 A 19 (e Lhull) PopulateTreeView
o€ yeall alaall Aol clalaall Crun oLl sie d3Lsls PopulateTreeView 4y, k)
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1 // TreeViewDirectoryStructureForm.cs

2 // Using TreeView to display directory structure.
3 using System;

4 using System.Windows.Forms;

5 wusing System.IO;

7 // Form uses TreeView to display directory structure

8 public partial class TreeViewDirectoryStructureForm : Form
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9 |

10 string substringDirectory; // store last part of full path name
11

12 // default constructor

13 public TreeViewDirectoryStructureForm()

14 {

15 InitializeComponent () ;

16 } // end constructor
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17

18 // populate current node with subdirectories

19 public void PopulateTreeView (

20 string directoryValue, TreeNode parentNode )

21 {

22 // array stores all subdirectories in the directory
23 string[] directoryArray =

24 Directory.GetDirectories ( directoryValue ) ;

25

26 // populate current node with subdirectories

27 try

28 {

29 // check to see if any subdirectories are present
30 if ( directoryArray.Length != 0 )

31 {

32 // for every subdirectory, create new TreeNode,
33 // add as a child of current node and recursively
34 // populate child nodes with subdirectories

35 foreach ( string directory in directoryArray )
36 {

37 // obtain last part of path name from the full path name
38 // using

39 // GetFileNameWithoutExtension

40 substringDirectory =

41 Path.GetFileNameWithoutExtension( directory );

42

43

44 // create TreeNode for current directory

45 TreeNode myNode = new TreeNode ( substringDirectory );
46

47 // add current directory node to parent node
48 parentNode.Nodes.Add ( myNode ) ;

49

50 // recursively populate every subdirectory
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51 PopulateTreeView( directory, myNode ) ;

52 } // end foreach

53 } // end if

54 } // end try

55

56 // catch exception

57 catch ( UnauthorizedAccessException )

58 {

59 parentNode.Nodes.Add ( "Access denied" );

60 } // end catch

61 } // end method PopulateTreeView

62

63 // handles enterButton click event

64 private void enterButton Click( object sender, EventArgs e )
65 {

66 // clear all nodes

67 directoryTreeView.Nodes.Clear () ;

68

69 // check if the directory entered by user exists

70 // if it does then fill in the TreeView,

71 // 1f not display error MessageBox

72 if ( Directory.Exists( inputTextBox.Text ) )

73 {

74 // add full path name to directoryTreeView

75 directoryTreeView.Nodes.Add ( inputTextBox.Text ) ;
76

77 // insert subfolders

78 PopulateTreeView (

79 inputTextBox.Text, directoryTreeView.Nodes[ 0 ] );
80 } // end if

81 // display error MessageBox if directory not found
82 else

83 MessageBox.Show (inputTextBox.Text+" could not be found.",
84 "Directory Not Found", MessageBoxButtons.OK,
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85 MessageBoxIcon.Error );
86 } // end method enterButton Click

87 } // end class TreeViewDirectoryStructureForm

- RS d
(a) s TreeViewDirectonStructure o o e

Enter the full path to the directory you would like to view:
il [ Enter ]

(b) g Tree\ﬁewDirectoryﬂmﬂure-Lglﬂu

Enter the full path to the directory you would like to view:
£ [ Enter ]

=5
- SRECYCLE
- Dirivers

- Indexes

[=- Soft

- Drivers

= Uninstaller
El settings

[+ USB_Intel
- Systermn Volurme Information

- Access denied
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ListView asaill jalc
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fod el il cltemActivation
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G A Glaglas e ga ¢ BS lidl (ase) Tile
(Basa)

Eilaaly)

Jadall 2l e Dlalaa (ggan Y cal Juadh e algy ltemActivate

Ahaiin) ) zlad jeall oda (el cagull Aaldll jsall aoay ListView jaial) s
TooIBOX syl (3saim (3o damusy yuaiall 138 ¢ L) (Sa) () sem 4ild) IMageList joaial
Form z3gall (348 AUl

£l Resources jalas ) )seall Canal

.z as«ill Load ad)a) & Imagelist & ) pall Jueaiy o568

aaldl) aaat e JS Lgad 005 cListViewltem aaill (he ListView jaill ag (688
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ek e UK 8y cliss] Jlein ListView (raca cililey cilalae U Ul (g y
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By e A8 s Auyed (e J dualyinl 2ie alal)

// ListViewTestForm.cs
// Displaying directories and their contents in ListView.
using System;
using System.Windows.Forms;
using System.IO;
namespace ListViewTest
{
// Form contains a ListView which displays
// folders and files in a directory
public partial class ListViewTestForm : Form
{
// store current directory
string currentDirectory = Directory.GetCurrentDirectory();
// constructor
public ListViewTestForm()
{
InitializeComponent();
} // end constructor
// browse directory user clicked or go up one level
private void browserListView_Click( object sender, EventArgs e )
{
// ensure an item is selected
if ( browserListView.SelectedItems.Count != 0 )
{
// if first item selected, go up one level
if ( browserListView.Items[@©].Selected )
{
// create DirectoryInfo object for directory
DirectoryInfo directoryObject =
new DirectoryInfo( currentDirectory );
// if directory has parent, load it

coONOUVT A WNBRE

WNNNNNNNNNNRRPRPRRPRRPRERRRERLEO
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w
=
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32
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if ( directoryObject.Parent != null )

{

LoadFilesInDirectory(

directoryObject.Parent.FullName );

} // end if

} // end if

// selected directory or file
else

{

// directory or file chosen

string chosen = browserListView.SelectedItems[0].Text;
// if item selected is directory, load selected directory
if ( Directory.Exists(

Path.Combine( currentDirectory, chosen ) ) )
{
LoadFilesInDirectory(

Path.Combine( currentDirectory, chosen ) );
} // end if

} // end else

// update displaylLabel

displaylLabel.Text = currentDirectory;

} // end if

} // end method browserListView_Click

// display files/subdirectories of current directory

public void LoadFilesInDirectory( string currentDirectoryValue )

// load directory information and display
try
{
// clear ListView and set first item
browserListView.Items.Clear();
browserListView.Items.Add( "Go Up One Level" );

// update current directory

currentDirectory = currentDirectoryValue;
DirectoryInfo newCurrentDirectory =

new DirectoryInfo( currentDirectory );
// put files and directories into arrays
DirectoryInfo[] directoryArray =
newCurrentDirectory.GetDirectories();

FileInfo[] fileArray = newCurrentDirectory.GetFiles();
// add directory names to ListView
foreach ( DirectoryInfo dir in directoryArray )
{

// add directory to ListView

ListViewItem newDirectoryItem =

browserListView.Items.Add( dir.Name );

newDirectoryItem.ImageIndex = @; // set directory image
} // end foreach
// add file names to ListView
foreach ( FileInfo file in fileArray )
{

// add file to ListView

ListViewItem newFileItem =

browserListView.Items.Add( file.Name );

newFileItem.ImageIndex = 1; // set file image
} // end foreach
} // end try
// access denied
catch ( UnauthorizedAccessException )
{

MessageBox.Show( "Warning: Some files may not be

"visible due to permission settings",

n

+
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94 "Attention", @, MessageBoxIcon.Warning );

95 } // end catch

96 } // end method LoadFilesInDirectory

97 // handle load event when Form displayed for first time

98 private void ListViewTestForm_Load( object sender, EventArgs e )
99 {

100 // add images to Imagelist

101 fileFolderImagelList.Images.Add( Properties.Resources.folder );
102 fileFolderImagelList.Images.Add( Properties.Resources.file );
103 // load current directory into browserListView

104 LoadFilesInDirectory( currentDirectory );

105 displaylLabel.Text = currentDirectory;

106 } // end method ListViewTestForm_Load

107 } // end class ListViewTestForm

108 } // end namespace ListViewTest

Location: R

Go Up One Level DriverPackSolution.exe
CSRECYCLE.BIM DRP14_R407_Sochiiso
D Drivers
Dlndexes

T ListViewTest

T ]soft

0 System Volume Information
DTools

Autorun.hta

Autorun.inf

Location: F:A\ListViewTest

Go Up One Level
T ListViewTest
ListViewTest.sln
ListViewTestvl2.suo
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// UsingTabsForm.cs

// Using TabControl to display various font settings.
using System;

using System.Drawing;

using System.Windows.Forms;

//Form uses Tabs and RadioButtons to display various font settings
public partial class UsingTabsForm : Form
{
// default constructor
public UsingTabsForm ()
{
InitializeComponent () ;

} // end constructor

// event handler for Black RadioButton
private void blackRadioButton CheckedChanged (
object sender, EventArgs e )
{
displayLabel.ForeColor = Color.Black;//change font color to black

} // end method blackRadioButton CheckedChanged

// event handler for Red RadioButton

private void redRadioButton CheckedChanged (

ISSN: 2617-989X

126



Events driven programming _ Ch6

25
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54
55
56
57

58

object sender, EventArgs e )
{
displayLabel.ForeColor = Color.Red; // change font color to red

} // end method redRadioButton CheckedChanged

// event handler for Green RadioButton
private void greenRadioButton CheckedChanged (
object sender, EventArgs e )
{
displayLabel.ForeColor = Color.Green;//change font color to green

} // end method greenRadioButton CheckedChanged

// event handler for 12 point RadioButton
private void sizel2RadioButton CheckedChanged (

object sender, EventArgs e )

// change font size to 12
displayLabel.Font = new Font( displayLabel.Font.Name, 12 );

} // end method sizel2RadioButton CheckedChanged

// event handler for 16 point RadioButton
private void sizel6bRadioButton CheckedChanged (

object sender, EventArgs e )

// change font size to 16
displayLabel .Font = new Font( displayLabel.Font.Name, 16 );

} // end method sizel6RadioButton CheckedChanged

// event handler for 20 point RadioButton
private void size20RadioButton CheckedChanged (

object sender, EventArgs e )

// change font size to 20

displayLabel.Font = new Font( displayLabel.Font.Name, 20 );
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74 } // end class UsingTabsForm

Using Tabs

Color |size | Message | About

O Black

® Red

O Green

Hellol
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59 } // end method size20RadioButton CheckedChanged

60

61 // event handler for Hello! RadioButton

62 private void helloRadioButton CheckedChanged (

63 object sender, EventArgs e )

64 {

65 displayLabel.Text = "Hello!"; // change text to Hello!
66 } // end method helloRadioButton CheckedChanged

67

68 // event handler for Goodbye! RadioButton

69 private void goodbyeRadioButton CheckedChanged (

70 object sender, EventArgs e )

71 {

72 displayLabel.Text = "Goodbye!"; // change text to Goodbye!
73 } // end method goodbyeRadioButton CheckedChanged
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Lising Tabs
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Lising Tabs

Tabs are used to organize
controls andconserve
screen space.
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4 (File — New — Window Jie) &3lsill chla JS& caxiiuall 43 a8 daaa e Jaé
s g Lty dagll
Mo 135 e L) zalal) o cluisall (e ddsiias Form Caall MdiChildren dualall s
Ge) Jd ) 31 aan Lais (e GEaI) Wbl JS Ala and a5 Y1 33U culS 1)
Jla g s aud Vs Aladll ¥ 330 e 1,350 ActiveMdiChild dpalal) s . (2Y) 52800
Allad ol 5380 6l g pae
:MDI 381531 (gAY Uil (amy G0 Jgaall sy
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Caall

Gaall f dualal

u-i\}f | a0l uajha;

L 3 hall) ) MDI z3sai ga zisaill IS 1Y) Lagd 2aah

IsMdiChild
-(read—only
) 7 dgatll and MdiParent

1 3380 (ailad

(Jld cpl agag pae Jls A NUll) Jladll ) = dgatl) 2

ActiveMdiChild

Gadai 8 Ul ladsat 058 of 2 3saill (800 IS 13 Lo 20a

_ IsMdiContainer
false & duzalydy) dadll Mdi
kel (e Astias JSG o oY) 3815 2 MdiChildren
Gkl
o8 330 Y1 3 e c W) M1 e Adyyla aaad
aaf 32l 43 MdiLayout slasill dasi e Uniws 4ds,kl)
. . LayoutMdi
« TileHorizental  Cascade « Arrangelcons Al
.TileVertical
Ealaay)
Lo 33U @Dle ] ) Jead Sy Levie Al MdiChildActivate

A3 o AV L) Ml e Jise <G LU MBlall Sy iy Dle) Sa) e
Ll o) 380l Dle) 5 s 2 oY) 5300 @Dle) 5 s ) lxie o

dpalall aad G (MDI dgsla  dagid) o1 8l dalie o acld dpals C# g
)l Al elst ally —asas Jls - 4@l MenuStrip caall MdiWindowListitem
Al Yy Calim) aga ol 530 2 Lavie 5 cda gidal) LY

ceany Vs Al aa More Windows... jLall jeday jiST ol oLl dlgs s i o5 13
Ol mape (A AL0E e 380N paaty adtill

MDI adi 8 V) 3l (i oSay colil) 3l auag aplasy MDI Gilsla e
Mol Lass (o Usps LayoutMdi diplall 3a% () z35all LayoutMdi dipkll ¢le s,
5 Arrangelcons, Cascade, TileHorizental :a&ll sl b s <MdiLayout
Lot 5 CSany «JAIE Yy JalS (< 2V 528U Tiles 4dsuayall £ Y1 2153 Sa . TileVertical
sl M) Jalss (TileVertical 4adl) Lasee i (TileHorizental el ) Ll
(Osindl Ty (e leda elits anall i Leie S0 sSy Gumy (Cascade 4egll) Cascaded
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8 yruaal) Mlsill CulS 1) o(O&aY) aie) spruadl ¢ WY 381l @lial Arrangelcons dell iy
il — () Lyl & el IS s s Arrangelcons dedll asi Y1 58U (e 35l
LAY 53Ul
MdiLayout slaxil) Jaail Zabiaal all Jo J<G) gy o

(a) Arrangelcons

% Form1

®chig1  [&)[0)X] £ Child2

(b) Cascade

% Form1

£ Child1

I F® Child2 (=13

(c) TileHorizental
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% Form1
File  Window

8 Child2

E® Child1

(d) TileVertical

® Form1
Wiindow

File

®cniaz  [S)E)X) Eenilar (- 0%

Glaaaie EBE UsingMDIForm caall Jasioy \MDI 2855 Jleatind d8ppla 0N JBal) eaa gy
Y z3salll gomy Bysa Bedia Lie J$ ssiny «ChildForm Caall (e oY) 3kl
i) 2 3lal) Cagig o Ll andiosall rans Al

Al (File) WYyl gsnd ¢ e gsivall b il =5l 030 2y - V) zagaill (gsa
Aol Gl jaigs ool 3380 U< Ay e New doc,dl) dalal) alls (Exit aully New e il
s gigall ¢ ) 3800 Al ) A8y o WY1 MDI 315 sl s Window
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338U #dgaill o Jaaidl pailiadll 32U 4 true dy5lus IsMdiContainer Zualall dad Jaas
iylae  (menuStripl) isll  MdiWindowListitem — iualall  ded  Jaas
Y Ml Al e dugls Window 4l 13a Jaay (windowToolStripMenultem

&) 55 (e k) cascadeToolStripMenultem_Click cuaall lixe Cascade aid) el
LayoutMdi dijlall 13 sl mlles eding oJiline < oY) 3l (o)) o35 (59
-(58 skull) Cascade adll \d ) a5

).wa)!\) tileHorizentalToolStripMenultem_Click sl xllas TileHorizental sl el
Aaphll 3 Goal) mllee eding (8] S0 oY) B oy llly (66 ) 62 e
-(65 _kdl) TileHorizental Zadll \d ) a5 LayoutMdi

).L...&\) tileVerticalToolStripMenultem_Click Zuaall #llas TileVertical aull el Tyl
Aphll 13 Gl pllee e o8 G WY Bl (o) @l (73 ) 690
(72 k) TileVertical iwdl o ) 55 LayoutMdi

G gapiall oy el Jadly V) 338U Caa sand o caagy (oY) a Baadatl) o by JaiS ol
iy (Project — Add — Windows Form) tas, a¥) 3L Solution Explorer
.4l B)gea auype Canad o1y «ChildForm caldl)

1 // UsingMDIForm.cs
2 // Demonstrating use of MDI parent and child windows.
3 using System;

4 using System.Windows.Forms;

6 // Form demonstrates the use of MDI parent and child windows

7 public partial class UsingMDIForm : Form
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8

9 // default constructor

10 public UsingMDIForm ()

11 {

12 InitializeComponent () ;

13 } // end constructor

14

15 //create Child 1 window when childlToolStripMenultem is clicked
16 private void childlToolStripMenultem Click(

17 object sender, EventArgs e )
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18 {

19 // create new child

20 ChildForm formChild = new ChildForm (

21 "Lavender Flowers", "lavenderflowers" ); );
22 formChild.MdiParent = this; // set parent

23 formChild.Show(); // display child

24 } // end method childlToolStripMenuItem Click

25

26 //create Child 2 window when child2ToolStripMenultem is clicked
27 private void child2ToolStripMenultem Click(

28 object sender, EventArgs e )

29 {

30 // create new child

31 ChildForm formChild = new ChildForm (

32 "Purple Flowers", "purpleflowers" );

33 formChild.MdiParent = this; // set parent

34 formChild.Show(); // display child

35 } // end method child2ToolStripMenultem Click

36

37 //create Child 3 window when child3ToolStripMenultem is clicked
38 private void child3ToolStripMenulItem Click(

39 object sender, EventArgs e )

40 {

41 // create new child

42 ChildForm formChild = new ChildFoxrm (

43 "Yellow Flowers", "yellowflowers" );

44 formChild.MdiParent = this; // set parent

45 formChild.Show(); // display child

46 } // end method child3MenuItem Click

47

48 // exit application

49 private void exitToolStripMenultem Click(object sender,
EventArgs e )

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

73

Application.Exit () ;

} // end method exitToolStripMenuItem Click

// set Cascade layout
private void cascadeToolStripMenuItem Click(

object sender, EventArgs e )

this.LayoutMdi ( MdiLayout.Cascade ) ;

} // end method cascadeToolStripMenultem Click

// set TileHorizontal layout
private void tileHorizontalToolStripMenultem Click (

object sender, EventArgs e )

this.LayoutMdi ( MdiLayout.TileHorizontal ) ;

} // end method tileHorizontalToolStripMenultem

// set TileVertical layout
private void tileVerticalToolStripMenulItem Click (

object sender, EventArgs e )

this.LayoutMdi ( MdiLayout.TileVertical );

} // end method tileVerticalToolStripMenuItem Click

74 } // end class UsingMDIForm
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(a)

Lavendar Flowers

(b)

Purple Flowers

Yellow Flowers
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(c)

(d)

File

Window

o |3

| Cascade | ; @

Tile Horizontal

Tile Vertical

Flowers

1 Lavender Flowers

2 Purple Flowers

3 Yellow Flowers

| File

Window

o5l Lavender Flowers ol @R E

¢ 21 520 sl asi a2 Al AW 2 s daa ol 23500 46 ) 16 el
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44 533 §22 i asi 5 ChildForm e sama i oLl 43 542 < 32 530

338l ajel Show daplll 45 534 523 ) esis 5 MdiParent dualal) yaas
oY)

5 18 ghhaudl aiy c(lgiall Jayd i 15 jhaud) sasy (V) z3gaill constructor sl & e

JImage ialill sy 19

1 // Child.cs

2 // Child window of MDI parent.
3 using System;

4 using System.Drawing;

5 using System.Windows.Forms;

6 using System.IO;

8 public partial class ChildForm : Form

9 {

10 public ChildForm( string title, string resourceName)
11 {

12 // Required for Windows Form Designer support

13 InitializeComponent () ;

14

15 Text = title; // set title text

16

17 // set image to display in pictureBox

18 picDisplay.Image =

19 (Image)(Properties.Resources.ResourceManager.GetObject(resourceName);
20 } // end constructor

21 } // end class ChildForm
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Visual Inheritance il 43, gl
Capns (e bl Qi lad Ll e Jelaall b A5 (a3 e Afpal) sl (K e
aliall e Ao sanay Cappaill B il dayds (e Aald 0sls gl Jlad geay ozl
el da gl Gadail ana GV 7 3satll Jlastiad (S 5 gAY
'Visual C#' aill glajas oélal VisuallnheritanceForm = 3gaill (goay ¢ Gl JEAll 3 o
sledivl & )3l aadiua) bakiay Laie <Learn more (aill (ajmy 1,y 5 ¢l love C#'
Ay gy asi Al 5 (22 ) 16 e b)) learnMoreButton_Click  3a;Ll)
clasladl any elsi MessageBox

1 // VisuallInheritanceForm.cs
2 // Base Form for use with visual inheritance.
3 using System;

4 using System.Windows.Forms;

6 // base Form used to demonstrate visual inheritance

7 public partial class VisuallnheritanceForm : Form

8 {

9 // default constructor

10 public VisualInheritanceForm()

11 {

12 InitializeComponent () ;

13 } // end constructor

14

15 // display MessageBox when Button is clicked
16 private void learnMoreButton Click( object sender,EventArgs e )
17 {

18 MessageBox.Show (

19 "Visual C# is a programming language",
20 "Learn More", MessageBoxButtons.OK,

21 MessageBoxIcon.Information );

22 } // end method learnMoreButton Click

23 } // end class VisualInheritanceForm
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¥isual Inheritance

Visual C#

Learn More

[ lovwe Tt

Learn More [Z|

\!l) Wisual C# is a programming language

i3 G lewa aay VisuallnheritanceForm (e dgydl &gl @Al 73kl mawl
Solution Explorer A &bl aul e oYl 3l Jas L(.dll) class library Cagas
(e Output type sl daldl 4 LAl juess Application jtas & (Properties s,
(-dll) adgs N 13 by s25 «Class Library ) Windows Application

L-;)A ) Guaig capaa Gakn oLl A ool ‘L:DA VisuallnheritanceForm &l
i & (Bl ukiill bin\Release alaall & sasasall) Wablil ) 45<d) Y reference
Caall (e Cud Y Dbl Jaedy aaall Gadall dgaly iyl ald)
saalie V) ek o sy ccaal) PORKVRENA JP PN BN Ll LY .VisuallnheritanceForm
sl ) jealie dalia) Wilaly ) Lo JU S 3 LS ppensil aimy 3 oY) sl
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¥isualInherita...m.cs [Design]*] - X

=S

Visual Test :

Visual C#

Learn
More

. | lovwe Ot

bl ) S ddlayl VisuallnheritanceForm caall (o &g jsall ualiall dgalsll (o253 @

A 17 e syl Gaall mllae asty 30 138 aadiid) gy Laie (Even More pail) Jesy

5 g 5 yuabial) o Jhal) sy AR Al e A Claglea (gsa Ay ey 22

caall  Lawa &g VisuallnheritanceForm  caall (&0 g Al e
.VisuallnheritanceTestForm

Caall o Ly s by mym Gaall mlls asiws Learn More 3l aadidl i 13 e

Caall (Sa D opalic Caypil private Jepasll dasa Jasiuy VisuallnheritanceForm

. paliall 528 Laxs VisuallnheritanceTestForm

1 // VisuallInheritanceTestForm.cs
2 // Derived Form using visual inheritance.
3 using System;

4 using System.Windows.Forms;

6 // derived form using visual inheritance

7 public partial class VisualInheritanceTestForm :

8 VisualInheritanceForm // code for inheritance
9 {

10 // default constructor

11 public VisualInheritanceTestForm ()

12 {

13 InitializeComponent () ;
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23 } // end class VisuallInheritanceTestForm

Visual Test

AEE

. | ) Wisual C# is an OOP language

fokis ¥ Visual C#
il /
:;3J£H£|é§£
3ax Juaal Learn More Even More
paalal| %
| lone R
Even More E'

14 } // end constructor

15

16 // display MessageBox when Button is clicked

17 private void evenMoreButton Click(object sender, EventArgs e)
18 {

19 MessageBox.Show( "Visual C# is an OOP language",

20 "Even More", MessageBoxButtons.OK,

21 MessageBoxIcon.Information );

22 } // end method evenMoreButton Click
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User-Defined Controls diawaial) jalisll

sV Bsaia 3 jealial) 62 el L Aaiade ilia) aSai yualic oLl NET daie e o
Glegaaall Glaajey Panels il llly Forms zilall ) l@dla)  Say ToolBox
s A jpaad) aSail) jualic s culilallly L)3Y) i LS GroupBoxes

Gle dsmse aSad jeaie (o 488 o & (avadie dia wSaT e Capedl Al Jeud o) o
ALl e Yo dsmge paaie ) Caillay dila) ) zlad IS Jla 8 13e 2y Ol d8LallS
Uaw it o QB s o o€ il gl Gomny dilza) Jal e 4 yiaiall ol salely
OSahs ¢ glaall & lgie Cabias Ll V) Al clilalll Jie Cipat ) colilalll e Tyas
Sie OnPaint day,lll Caypi sale) jslads Label cacall e &80 @l Gaias

8 ainl) ausale] agl die 2l Lo iy ills OnPaint dakll oSatll jualic JS Gl o
s> sV PaintEventArgs Laill (e aje diphll odgd Hiars (e assa st Ja
Apaldlly ol Jastisdll agupll (apall Jic Graphics dpalalld ol dals Glashes
aip plaill ool Ladie ¢ juatall gaa daa3 Al JSA)) Al A8kl cayes ClipRectangle
JEEY) a3 Jleinly OnPaint 4l clexinly Lial () Caall 58 Paint sl
Sl Ll lle s (YL dalal) OnPaint dsy,hll ¢ le il 2y o 43l Ly <Polymorphism
ahre - Gl sS L panata sy 3K LS i Ly (alall OnPaint sl e dalya
O 0o Al 13 Ll caaald) Gavasd) &l ) Adl) Lal) aull 058 s e SHI — YA
YL Lalal OnPaint dayhll ¢ le il o Gl sl (U # Lawd) (slladl)

Bagase oS8 jualic Bie (e ) M WSa8 paie ALy UserControl el Jeaivs o
Jus e zasadl (Sa cconstituent controls Ol yaling ddlad) poaliall edi Cua
O S Lo Addagy Ladiye Lie JS ¢ 5 ABlaly (al auye (e (g5Se UserControl ¢liy Jill
32 UserControl jaiall caaly ((&8lalll ) (aill gupn (paa paill dad s e )30 Jary
aa Y sed 1N Ll jalie gsay UserControl juaiall o cal diliadll jualiall 45lal)
JU Paint Gaall Jlaind sy 131 cad OnPaint dayhall jslas (Ko Y adl WS clgan ddyyh
)y PaintEventArgs caall o paje Goall s mlladd ) ja opedae B oSill paie
coenlil) ualie el allestiod oSay

Y (Control cacall e &y ol WS e yoaie Ul (g AT 08 Janioy of ol (S LS o
dallaey Control Caall assy dlld (e Liage s clagall oda ol @yitg b 1S5l Cocall 13 asy
OnPaint daplll gead o camy LS caaall juady GhaalS call jualic gesy Gl L
Gy Paint sl mllee glesinly asii lly (oY) Caually Lalall OnPaint day,lll ¢ le i
Lgyall (e Al 238 1% aaal) ONPaint diphal) 8 seaiell sy Doleny ash 35S gy La
5583l @yl ) I Jsaal) maagy Sl dashass ) dalas LSl
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Aaraal sale)
Aphall Capat sale b o8 (JalSIl das oSa5 jiaie (ol
cuallh L2kl OnPaint 43kl ¢ xi) & OnPaint
oy i€y oSl e ) 138 38 &

UserControl L)

Control aall (ya 4yl

Caasll Gaall Jf dualal

sailasl)

« paial) @358 apll Jariioy ¢ paiall cagunll apall Graphics
o el 3g0a Cagay (Al Julaioadll 2aa ClipRectangle

Label 4ilal e ally UserControl sas «'Clock’ "ield juaiall sliy Jull Jiall 8 assi @
s i) iy LS ) i gl) Jiagd 28Lalll (i G 2y Gus Timer e
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1 // ClockUserControl.cs
2 // User-defined control with a timer and a Label.
3 using System;

4 using System.Windows.Forms;

6 // UserControl that displays the time on a Label

7 public partial class ClockUserControl : UserControl

8 {

9 // default constructor

10 public ClockUserControl ()

11 {

12 InitializeComponent () ;

13 } // end constructor

14

15 // update Label at every tick

16 private void clockTimer Tick(object sender, EventArgs e)
17 {

18 // get current time (Now), convert to string

19 displayLabel.Text = DateTime.Now.ToLongTimeString() ;
20 } // end method clockTimer Tick

21 } // end class ClockUserControl

Clock |: EFE Clock E[E

2:49:00 PM 24910 PM

0 Syt paic s (System.Windows.Forms syl clead 8) Timer cisdl o) o
b ALl syae Interval dpalall soase 38 JS Tick Gaall algy zdgall 8

(A8t e all (e £32) milliseconds
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f Ll Tan cdizayay a5y lasai5 ClockUserControl e UserControl Gl 13 S5
s 5 (Windows Application

Project — Add User Control...
pd apiidl peaiall e a0 WSa s ape A Jlogan e
e 5 Je JW paiell s jelaé (ClockUserControl (—aally) calall eus
NTALS
Gsdia Jlexinly jualie dila) adains Wil of dadsas S 1 LS juaial) 13 g Jalaill Sy
e oLy g8 GBul oLy e Y Wl Y) L Gailadll 5380 Jlarinly (ailadll yaaty clysY)
&) (clockTimer) [se; (displaylabel) Zilal Canmi «gyal jualic (o cally s
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sl Ylad el 6%y o my (20 U 16 e sl ) el Tick caaall zellas 3 d3Lall
- oailadll 338U s true 4edll Enabled dualall ¢lae) 33yh (e @llds clilaal]
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b el of 08 zisall L) JEBY) o3l 8, caili) Syae o) Godien b eaiel) a gl
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. ek g3l Class].cs caldll adas .
s, Solution Explorer i g s il e el )30 i .

Add — User Control...
Add jang Calall (el

il L& poalial) il g
oAl s i il 2D 4 Cile o Ll Visual SO asie g3 BUild eliy agis .
¢ «Choose ltems... lass clsdyl Gsaua o Gal) 3l i sl Gukidll & .

@A Gukill e sl Ldil Gl jiasy Browse i (Choose ToolBox Items  lsall auye
asii Choose ToolBox Items lsall auje 4 2 sedins 5 N 1 (e lshadll 8 ol
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mall @lil&s) e naall Framework Class Library (FCL) daidl aghin 4i€a (g5a3 @
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sl cluldll Cagad ) Structures i) (e el System.Drawing ¢ lew) s lad (a5 @
Laldlaay) Sl b

Ak dilaie ¢ ls (amye Rectangle dpndl sy . e 8 4y flaa) Point 4nd) Jid e
Lo UK g i)y pape Size Al Jid LS L gl

(0,0) X

PN ol

+y (X.¥)

1

Y ol

W ST PRER T

Gl Graphics baill (e pape pdh ASED o sl prany ladows CH# 3 o)) 3L Jic) o
O aally sl paill bad dallass auyll Bl gsm Cua can)ll 480K WSl Gyka (e o)l
P agell Aslaiall ) saY)

(Virtual) dpalall 4ay,ll System.Windows.Forms.Form (e 3idy caa JS &y o
Laill o Lo Aagylall oda Lailus el Apasu )l Cilileall alaes lgd 23 Jill; OnPaint
iy ozisilh geld Graphics (ae Je 4t Juass o oS il PaintEventArgs
Lebisd 3 auyl) (3l ailiad oY dayyhal clesiul JS xie Graphics (il e Jpasl)
- painlly (aldll Paint &aall OnPaint adlall ¢ xind . et 88 (e jall 138

Graphics laaill (e sl OnPaint dahll cay sale) zisall o aull die i€y o
GLE e Gaatin clial maudly Ly aa m oL s PaintEventArgs Ll o
il 138 (pan 3y Lt C# 803 aus)l

Al A g il Jaxius OnPaint & ) gall 4kl caypxizaley o
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protected override void OnPaint (PaintEventArgs e)
t b WS PaintEventArgs sl (e )6l Graphics (ase #jaiu o
Graphics graphicsObject = e.Graphics;
zasall e JK auyl graphicsObject Jsaiall Jlasiad (V) oK)
Capat sale) (e Y Opmapnall (S4) Paint caall «8; ) OnPaint daylll slesiv) 33 o
Paint coall mlles Visual Studio ag Paint uall lallee lsinmy o OnPaint 45,5
rAal J& e
protected void MyEventHandler_Paint(
object sender, PaintEventArgs e )
Ll aag sl Llee Y il <8 OnPaint diplll cledinly gsmayd) asty of Jan @
pan S 5 S 5 Ahd Jie b G gy dia Event-Driven "Glaaly sl
de OnPaint 44kl clexiul & clie Q4 73l Aaldll OnPaint 48kl -3l
Label d5Lal of TextBoxX jai gipS jaic gl (e
&ad o jeaiall Invalidate 4iph slesiuly @llds gylal JSG OnPaint diphll slesic) (K4 o
Akl muws (e 2=l Control caall (geny Agaguyl) opalic auy 2ad 5 juaied) 45,510 o2
ol ¢ Bal Enaaty Gumagall maus ) Invalidate
o3 ol () Al V) el Aald oy bl — ) 5 clilalls- Saall palie Gla Y e
Aplll clexidly Graphics aje slaalh Yl agi oSai jeaie o awls il
b WS paially 4alall CreateGraphics
Graphics graphicsObject = controlName.CreateGraphicsy();
c paiall e au)ll Graphics caall 835l @bkl Jleinl (Sl o
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Oslly asadl)

Culgis @bl Color dadl (e . imall maagi e ey clealsl) jedaa ga O (lad o
Ol dallaal Jaxinds Constants

@l «Green yaif Red el cAlpha Ll :cnli Kl (e 4ads3 Bayla e (s) of e lit) (S o
Judi byte Laaill (1e Gad ARGB day¥) clisSall o38 e S 331 .(ARGB i ) Blue
Blas Uy 0 aad)l i ua ool 48lid alpha e 23a3 2255 5 0 Gu dasas L
) 52538 255 50 o a8l LI (Opaque Gilia e byl 255 dall Jidh 5 Transparent
.SemiTransparent Calas 4w it Jaxil _dall o5l go RGB ool (o (15350 z3e Ll
iy puadY) Ay G a0 Cads (sl ana aal) Aayn RGB (e J3¥) Al el
L Glsall ol Ay ol LalS Y1 038 € LS L pumaY ds gy Cllil

seda O L Gasmlad 0S40 Y S 135 et gsle 17 )l L g LSSV L Cumapuall C# masi o
Cappail) e sV Culg Gy S Jsaall gy -8V sl Jasivg 43lé o) o2 S
.(static 4SLuy public dule <)

RGB i.d sl RGB i sl
255,255,255 White 255,200,0 Orange
128,128,128 Gray 255,175,175 Pink

64,64,64 DarkGray 0,255,255 Cyan

255,0,0 Red 255,0,255 Magenta
0,255,0 Green 255,255,0 Yellow
0,0,255 Blue 0,0,0 Black

Ol Culgy ALalS A e Jsanll (Color dpdl $ihhy (aibad aal I Joaall muasy @
Sle Color dull Gig Je gdhY) (K& Color il @ilhy jaillad 5 Caypill 4
:day)yl)

msdn2.microsoft.com/en-us/library/system.drawing.color
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Caasll daghl f dualal)
@kl
ad o iU i olal a6 static dSlu ik
J& e blue 5,5 green yadl ared jeal culial)
o2 (1o 5ya) Aaus et LS 2555 0 o Aagaaa Sl FromArgb
&)l «green yaal red  jeal calpha Wi aaaty 45,51
.blue
daul e alaeWh oyl Uil .56 static Sl 2a)h
FromName
A e s 88 e ) yed)
Lailadl)

Wi oSl i (255 5 0 o) byte Lawll (e dad

.alpha

seal Ol Jis (255 5 0 o) byte Lall e dad
.red

aal ol Jis (255 5 0 ox) byte Laaill (e dad
.green

@)l osSall Jis (255 5 0 o) byte Laall e ded
.blue

slael dayyl (gAY 2aliy cdaiaia dlae] DG Wlaa) 24l (FromArgb dsylll s asg
O a (gsat Lailusg DU LaadS 36 Cun (255 50 on lerses 058 o on) dsms
S Al et Cus Al o Sall apanty L) Aaal mens WS o3y V15 pmdVls seall
pailadll 2 .COlOr Jaaill (e Limpe iy ylall NS auads o(alid ye) Wl sSall 255 dal
.l Je alpha, red, green, blue <l .8 AR,G,B

Pens D&Y, Brushes _ahill Jlesinly ddyaad) dudlully Jashadll auy snajall asiy
Gihh alire zliads cashadll auyl — ddal) Ml dglie daphy Jery il Pen i) Jexind
paaty Pen Lally palall e bl 4l Adbidall sl mand Cua (Pen Laadl) e gaje () sl
Pens _aall System.Drawing slew) sliad gomy WS clgany ahall Laghadll (myey ()4l
el Aae DY e 2aal) g5ay (53

& Jeid Lalie§ Brush abstract class yaall Caall (o @il Ggiall J8 el
e Liaye SolidBrush Caall o bl ol a0 cJlall G Jed L JSE0 (e 20 g 3all ol
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daludl eday Fill @ihhall aase & J8hall o o Jall b addiusad) sl apaasl Color Laal
eV Lamiaaly 5La o )il (amy ) Jsaall sl 3y5ea sl Pattern due i o5k

Cauas) Caall
Apall Cayyxs 4y (Pattern due Jlatiuly Zalual) e oy a8
) WY oslils HatchStyle slasill haai a8 aalS HatchBrush

c AR Gty (Al 4y aass

Bu‘)ﬂ\ TS LJ):E} cu,;.ul O C)A.\A G\“)A.I Aaloadl ;dag e}g.'i

ghy cmslll daaty ledypat S Cua (Aaie dxkd e LinearGradientBrush
Lok ) Jlatise Gape Wil )yl
aaly sl Aabia) o Jay as8 SolidBrush
Byga HhSh Aabuall ¢ Jay a5 TextureBrush
ety Aatlae

ey G (Galad) Jpaal) 8 dsiagd) (ailadlly 3kl Jledinl 14 00 Jid) maagy o
(Ailacl) W ady e landy o) a8 Cayyaty aaiiall s (plilaie ol

1 // ShowColors.cs

2 // Color value and alpha demonstration.

3 using System;

4 using System.Drawing;

5 using System.Windows.Forms;

6

7 public partial class ShowColors : Form

8 {

9 // color for back rectangle

10 private Color backColor = Color.Wheat;
11

12 // color for front rectangle

13 private Color frontColor = Color.FromArgb( 100, 0, 0, 255 );
14

15 // default constructor
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16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

49

public ShowColors ()
{
InitializeComponent () ;

} // end constructor

// override Form OnPaint method
protected override void OnPaint ( PaintEventArgs e )

{

Graphics graphicsObject = e.Graphics; // get graphics

// create text brush

SolidBrush textBrush = new SolidBrush( Color.Black ):;

// create solid brush

SolidBrush brush = new SolidBrush ( Color.White );

// draw white background

graphicsObject.FillRectangle( brush, 4, 4, 275, 180 );

// display name of backColor
graphicsObject.DrawString( backColor.Name, this.Font,

textBrush, 40, 5 );

// set brush color and display back rectangle
brush.Color = backColor;

graphicsObject.FillRectangle( brush, 45, 20, 150, 120

// display Argb values of front color

graphicsObject.DrawString( "Alpha: " + frontColor.A +

) 8

" Red: " + frontColor.R + " Green: " + frontColor.G +

" Blue: " + frontColor.B, this.Font, textBrush, 55,

// set brush color and display front rectangle

brush.Color = frontColor;
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50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

73

graphicsObject.FillRectangle( brush, 65, 35, 170, 130 );

} // end method OnPaint

// handle colorNameButton click event
private void colorNameButton Click( object sender,EventArgs e )
{

// set backColor to color specified in text box

backColor = Color.FromName ( colorNameTextBox.Text ) ;

Invalidate(); // refresh Form

} // end method colorNameButton Click

// handle colorValueButton click event
private void colorValueButton Click( object sender,EventArgs e)
{
// obtain new front color from text boxes
frontColor = Color.FromArgb (
Convert.ToInt32 ( alphaTextBox.Text ),
Convert.ToInt32 ( redTextBox.Text ),
Convert.ToInt32 ( greenTextBox.Text ),

Convert.ToInt32 ( blueTextBox.Text ) );

Invalidate(); // refresh Form

} // end method colorValueButton Click

74 } // end class ShowColors
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® ShowColors

Red

Alpha; 150 Red; 0 Green: 0 Blue: 255

Set Back Color Mame

Red | | Set Color Mame |

Set Front Color Yalue

so0 | o o (25 | [ et Color value

Gligiag syl OnPaint 28kl clesial ) el a5 cmalipal) Juals Al die zigall Helay
s2iv s PaintEventArgs sl (e Graphics jamll Je jdse 24 Shill zjdie =3l
¢ Loy Lalaa) SolidBrush Ll (e (LS5 30 527 ohladd) ;55 &5 (graphicsObject )
e (Biiie SolidBrush caall off Ly oz dsaill e Solid diaas JE anyl elag 5215
Brush Laaill (e Unpy 3806 4851 (5Y 030503 (S48 Brush sjad) Caall

LA Jlariay and (sl taas Sikiis ausil FillRectangle dghll 33 jlaudl Jaxioy
el Wlall Gy flaaly 5Laj FilRectangle diplll b 30 hadl & Wblal
Osll Name dualall (myes 375 36 Ohhaudl asiyy cacliily dinmpes dam) Al Joliiuaall
A Cus ddplall ol Fudll e aaall dla  DrawString a4kl Jlaiul backColor
coalll G Cia sl fihals paill ks Lecase aball djaal) Alulud) 226 daus JEa

sl ags & (Color 4ualall) brush sl 11 backColor dadll slisl 40 daudl a8
e ARGB adll zhaiul; 46 ) 44 e Shul asi el Jleiuly Jidine auy 41
ol frontColor Aadl sliuly 49 jland) asds cassll oda (g5a5 44 jaa Al anyiy frontColor
L Jleninnly Gl Jidiivnall pa Ja1aiy Jiliass musys 50 landl o giy 5 brush 5Ll
Sl Akl (60 ) 54 e shull) colorNameButton_Click ciall mlles Jaxio
colorName _le <l Color Laill (e maa (e LY Color 4l 4all FormName
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Jhudl) backColor Jyaiall ) Aedll s3a diiy & (gaill i (B il aadiudl 8 (g3
a Bale) Byg pm ) Drdie zageills 4aldl) Invalidate daykll 59 jladll jesivg Lasy (57
.z 3sail) Ewaas 2l OnPaint Agkll elexinl ) (g5 Lae oz 3 gl

Al daplll (73 ) 63 e shaY)) colorValueButton Click caaall mllee Jaxioy
s ARGB aid e oy Color Laill (e aaa e LY Color 4l 4alall FormArgb
laxy frontColor Jeaidl ) Zadll a3 2ty & (paill Glagpe B Lol aadiuadl L6
Lao ¢z dgaill auy Bale) 3y jia ) Drdia 2300l il Invalidate agy,hall 72 jladll o viv
-z 3sadll Euaat il OnPaint 2kl clesial ) a5

G gl Ll el (frontColor oyl 255 5 0 e Ly W dadll aasid) auuf 1)
Y] Jhansall 3y V) ae lal) Jlainall pea) (sl 2 Siay JBall eaagall Al 8 sl
Jalal) dalaie A oawdidl ol jedal

G in g s LY plind Jy (Color Laatl (e e (ailimd yui QYL G 4 JaaY
Jaa Uyl Jexinal Object Jaal

Color (\si¥) dagl (e 08 JLEAY ColorDialog ol Jlsa e Jlenic
Palette

Color lsN) dal & <za o5l Ak aadiill ColorDialog izl dgalsl paic maw

GV sl o malindl doany OK )30 axdisall iy Ladie . paada o) Cinpas ) Palette
.ColorDialog lsall ajal Color dualdll 5k (e ardiuall o)lia)

1 // ShowColorsComplex.cs

2 // ColorDialog used to change background and text color.
3 using System;

4 using System.Drawing;

5 using System.Windows.Forms;

7 // allows users to change colors using a ColorDialog
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8 public partial class ShowColorsComplex : Form

9 |

10 // create ColorDialog object

11 private static ColorDialog colorChooser = new ColorDialog():;
12
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

35
36
37
38
39
40
41
42
43
44

45
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// default constructor

public ShowColorsComplex ()

{

InitializeComponent () ;

} // end constructor

// change text color

private void textColorButton Click( object sender, EventArgs e)

{

// get chosen color

DialogResult result = colorChooser.ShowDialog () ;

if ( result == DialogResult.Cancel )

return;

// assign forecolor to result of dialog
backgroundColorButton.ForeColor = colorChooser.Color;

textColorButton.ForeColor = colorChooser.Color;

} // end method textColorButton Click

// change background color

private void backgroundColorButton Click( object sender,

{

EventArgs e )

// show ColorDialog and get result
colorChooser.FullOpen = true;

DialogResult result = colorChooser.ShowDialog () ;

if ( result == DialogResult.Cancel )

return;

// set background color

this.BackColor = colorChooser.Color;

} // end method backgroundColorButton Click
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46 } // end class ShowColorsComplex

Basic colors:
| N
H TECENENR
HEENENEENER
HENEEEEERN
EEEEEEEEN

4
Hug: Bed EI
Sat: EI Green: EI
ColorSid | [0 | Bueo |

[ k. l [ Cancel ] [ Add to Cugtam Colors ]

Color, E| E| E|

Change Background Color s

Change Text Color

Color g@@

Change Background Color

N Change Text Colar
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Ol sty axdiuall backgroundColorButton )5l ey ¢y Gudaill 1 dgaly (g9al
11l asiy . L3N G gaill 58 sy textColorButton )3l s «zdsaill Alal)
Ol G Al A Jeating 53l «colorChooser 4w ColorDialog ¢ Ll

Olsall aape selid 35 textColorButton 3l chaa e 31 ) 20 o shan) (i
aual Color Zpalall (gea3 (23 Lhull) ShowDialog 44kl ¢lexiuly colorChooser
M b paill Gt (A ealinks 30529 hland) ashy Cua cardiinial) o)lial) Al gl e lsal)
oL

Juaaiy ashy 3 backgroundColorButton 3l Guas zllae 45 ) 34 (o Sl G
BackColor dialall ) sl aajal Color dpalall sliv) Gk e zisall &al ol
3% Lae Jlsall aayal FullOpen dialall ) true dadll 37 Hhudl s (44 jladll) z3sall
Apalall ol dad 058 Ladie (JCAN 3 el LS Slall aoe 8 ASadll N1 S Gae Y
as )N cilie el false

Ul roiny o aativsall (85 3 cctligndl b edsi 0 Ugd 48 8 axdiadl) L) pemsiy ¥
cro bads ks (goms (535 Jlsal) mupe e Sl il 8 olSe o e il Laads
Add to 3l s e L) dies ¢ pall) cpuaanl AaBa) 45l 2l 5ylee 430 A5 (A paiall Gl
& doaaiadl O Al G gy () panadall sl Caumy 3 Custom Colors
Losll Gy L) OK dazas
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pall iy psatl
e Font el (e aaa (e L) sy 1A cFONt Laadll (e i pe (ailad Joawd (S Y @
S Jsanll sy JFont Laail) b oladl alill gaall o yael) lia s ba ) dslal
JFont Caall (atliad (yaey

Caa,ll aldll

Lianye Laall IS 13) true s Bold

uaibad meaadl 4 (FontFamily Lall dlile  aas FontFamily
ALl Ja gladl)

bl g ) aas Height

Stle Ll oIS 13 true auws ltalic

A ae Alls €5 e Ladll an) aad Name

Glaaly Llie Jaall aas oo i float Jaatll (ye 4o i Sie
(LA ana elill Glaaly) avenail)

Ll Lalse Lasl) aaa (el float Ll (e dad s SizelnPoints

kg Lall K 1)) true ams Strikeout

caiad yhavee Jadll IS 13 true s Underline

L Design Units apesill clasgs haie Jadll ans 2ai Font bail Size dpalall of sy o
vl Clang st Llegps JSYI a5 Points Ll Lulie baall aas 1% SizelnPoints
Clsiadlall Sl inches cilasdl Jie coaldll cilaals (e 2all (e 33alsy Jadll aas aal,
Lo 545 (GraphicsUnit Lacill (e Usrss Font Caall 2 ol s (mmy 2l .millimeters
Display «(uas: 1/72) Point .l Ll 1aa 330 chadd) ana Gl 3aals 3ty many Jas
.Pixel «Inch «Millimeter «(ixs 1/300) Document ((ias: 1/75)

Gsniny 3) peall aparaill saalgy [haie baall ana Size daill geaiud bl 13 e 2313 e
1 aass Uaa Uil 13) (JEall Qi Jlad .Points Ll Jjsia il aas SizePoints dualsll
Laldlly 1 4adll Size dialdll (gsaiué (GraphicsUnit.Inch (bl saaly vaaty Lid,
bl saaly (46 Bale sashll dagll & ddad 72 aag 4 (72 dedl SizelnPoints
-Ofslia SizelnPoints 5 Size (jliualdll (s 1315 GraphicsUnit.Point a duz)éy)

Jidi ddyae Al sag baall aul ) Lealine ling colid) aolg e el FoNt Caall g5ny o
alans zliny LS .Serif 5 Microsoft SansSerif & Lglaall sda (any (o oUsill dee sy Uaa
Jlexivly FontStyle ded saab .olausS FontStyle adass Size hall aas ) oLl ol
bi ablugy (Regular gale dtalic Jik Bold =iye) FontStyle asladll a0 <l
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Jlaxinly adll o3a am (S o(pdl) 030 (1o dadss of Underline aias jlaia; Strikeout
: i LS ((OR )

FontStyle.ltalic | FontStyle.Bold

Jalaall

L) Graphics Laill & DrawString diplll sash .cdgll i 3 Lapes Sl baall Jasy L
el yaal) FONt s avins A pmall ALl oy 5 Jintanal

Ll il Jaring Gam clubilly Laghall (e aall Jlewinly Lasear JUl) JEd) (aje,
Lall oly il elesin) S 5500 +(36 532 528 524 hull) hlall 44 Font Caall
e K& e (Arial, Time New Roman, Courier New, Tahoma du) Lall .

oal bd (e S Jlaials Abjaa Judlw an

.FontStyle Laill (e (=2 (float Laaill (1) Jadll aasg dodase
c0aall adgall A Gaill awjiy ball naaiy Graphics aall & DrawString gkl o 68
e ¢ DarkBlue Gl 3y os @iy SolidBrush sl :.ad 20 Lhall of LaY
LGl ) sl el 5L o3 Jlextinly ausyi Al (e sacalll

10
11
12
13
14
15
16
17

18

// UsingFonts.cs

// Fonts and FontStyles.
using System;

using System.Drawing;

using System.Windows.Forms;

// demonstrate font constructors and properties
public partial class UsingFonts : Form
{
// default constructor
public UsingFonts ()
{
InitializeComponent () ;

} // end constructor

// demonstrate various font and style settings
protected override void OnPaint ( PaintEventArgs

{
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19 Graphics graphicsObject = paintEvent.Graphics;

20 SolidBrush brush = new SolidBrush ( Color.DarkBlue ) ;
21

22 // arial, 12 pt bold

23 FontStyle style = FontStyle.Bold;

24 Font arial = new Font( "Arial" , 12, style );

25

26 // times new roman, 12 pt regular

27 style = FontStyle.Regular;

28 Font timesNewRoman = new Font ("Times New Roman", 12, style);
29

30 // courier new, 16 pt bold and italic

31 style = FontStyle.Bold | FontStyle.Italic;

32 Font courierNew = new Font ( "Courier New", 16, style );
33

34 // tahoma, 18 pt strikeout

35 style = FontStyle.Strikeout;

36 Font tahoma = new Font( "Tahoma", 18, style );

37

38 graphicsObject.DrawString( arial.Name +

39 " 12 point bold.", arial, brush, 10, 10 );

40

41 graphicsObject.DrawString( timesNewRoman.Name +

42 " 12 point plain.", timesNewRoman, brush, 10, 30 );
43

44 graphicsObject.DrawString( courierNew.Name +

45 " 16 point bold and italic.", courierNew,

46 brush, 10, 54 );

47

48 graphicsObject.DrawString( tahoma.Name +

49 " 18 point strikeout.", tahoma, brush, 10, 75 );
50 } // end method OnPaint

51 } // end class UsingFonts
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UsingFonts

Arial 12 point bold.

Times Mew Eoman 12 point plain.

Courier New 16 point bold and italic.

Tareoma—tSpoitrtstrikeott:

Font Metrics jaill i ulaa
Sl idlglls cheight g layy) Jie (aailad) ball jpled 48y Gilesbe aasi (K4 o
ascent gslall ialell ((baseline gaclill badll cuat cajall ad) J3i 3 laddll) descent
Om Adludl) leading aclally o(baseline gacldl Lall 36 capnll 4l adiy Al laidll)
daall e N JSEN sy (Gl Slall o) (aledl 5 plandl gslall (algl)

# leading

[ ]

neight x I O asoent
] Y bozeline
1 descent

Gihh sae Caall 134 yig cddaiiye Jaghd de genal 4S50k ailad FontFamily caall Caje) o
skl 3 Jal Joaall maasy Al oda ¢ biacl G AS 5kl Jadd) e paai) Jaxinds

Caasl Ay yLal

Calaalss 1aie ascent (gslall ialedl Jiay laiaa laae 2
N ) > GetCellAscent

sl

ie descent il i) i s T asd
° i - GetCellDescent

aparaill laalgy

Cilaalss i height Laall e i)l Jia lasaa e aub
< GetEmHeight

sl

Claaly haie leading aclall Jia s Taxe asb
- . GetLineSpacing

(cmdlie cpylan G ALl lade ga5) aranail)
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arial o Font Laall (e Loaje 23 haull (i L opilise gulad jules L;m\ Jidl gy
Jsasll arial (= j:ll FontFamily iualall 24 jhull Jeeicy (Arial laally ddass 12l
Jaxiadt & hadll 13 Jiay Lai 28 5 27 shad) Giaymns «(38l5all FontFamily jajll e
ascent (gslall (il o Jpasll FontFamily caall @hh 44 ) 30 oo k)
28 (yayad Adyaa Judls anyi & cleading aclally height ¢ Y1y descent Jaud) falglls
O e ad sag sanSerif Lall Jaf oo daleall 038 68 Y 47 o S S5 chilagladd)

.MS Sans Serif il

1 // UsingFontMetrics.cs

2 // Displaying font metric information

3 using System;

4 using System.Drawing;

5 using System.Windows.Forms;

6

7 // display font information

8 public partial class UsingFontMetrics : Form

9 |

10 // default constructor

11 public UsingFontMetrics ()

12 {

13 InitializeComponent () ;

14 } // end constructor

15

16 // displays font information

17 protected override void OnPaint ( PaintEventArgs paintEvent )
18 {

19 Graphics graphicsObject = paintEvent.Graphics;
20 SolidBrush brush = new SolidBrush ( Color.DarkBlue ) ;
21

22 // Arial font metrics

23 Font arial = new Font( "Arial", 12 );

24 FontFamily family = arial.FontFamily;

25

26 // display Arial font metrics

27 graphicsObject.DrawString( "Current Font: " +
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28
29
30
31
32
33
34
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37
38
39
40
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46
47
48
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54
55
56
57
58
59
60

61
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arial, arial, brush, 10, 10 );

graphicsObject.DrawString( "Ascent: " +
family.GetCellAscent ( FontStyle.Regular ),

brush, 10, 30 );

graphicsObject.DrawString( "Descent: " +

family.GetCellDescent ( FontStyle.Regular ),

brush, 10, 50 );

graphicsObject.DrawString( "Height: " +

arial,

arial,

family.GetEmHeight ( FontStyle.Regular ), arial,

brush, 10, 70 );

graphicsObject.DrawString( "Leading: " +

family.GetLineSpacing ( FontStyle.Regular ),

brush, 10, 90 );

// display Sans Serif font metrics

arial,

Font sanSerif = new Font ( "Microsoft Sans Serif",

14, FontStyle.Italic );

family = sanSerif.FontFamily;

graphicsObject.DrawString( "Current Font: " +

sanSerif, sanSerif, brush, 10, 130 );

graphicsObject.DrawString( "Ascent: " +
family.GetCellAscent ( FontStyle.Regular ),

brush, 10, 150 );

graphicsObject.DrawString( "Descent: " +
family.GetCellDescent ( FontStyle.Regular ),

brush, 10, 170 );

sanSerif,

sanSerif,
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62 graphicsObject.DrawString( "Height: " +
63 family.GetEmHeight ( FontStyle.Regular ), sanSerif,
64 brush, 10, 190 );
65
66 graphicsObject.DrawString( "Leading: " +
67 family.GetLineSpacing ( FontStyle.Regular ), sanSerif,
68 brush, 10, 210 );
69 } // end method OnPaint
70 } // end class UsingFontMetrics
UsingFontMetrics E]E]
Current Font [Font Mame=#Arial, Size=12, Units=3, GdiCharSet=1, GdiverticalFont=False]
Ascent: 1854
Descent: 434
Height: 2048
Leading: 2355
Current Font: [Font Name=Microsoft Sans Serif Size=14, Units=3, GdiCharSet=1, GdiVerticalFont=False]
Ascent 1888
Descent 430
Height: 2048
Leading: 2318
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Ay guanl) JILEYy cdlpkinally Jaghdll an
il e dagma el dayls Pen LB 1) Hollow dgae YT api ) Ghhl zlias o
iama daef 4yl Brush slap ) Solid dieae YIS1 aup ) @hLY £lad a8
(A Aglall dakidl ) JSAD e ) Wl ABl hlas) Glaae Jl Jie okl
(4 dgslad) Al f) JSal g ils (mpe OhAY) Jiads
el s @bkl o3 e (edilus ae Graphics caall 3 33k sae JU Joaall mag @
thalll e lgiaalie (S

msdn2.microsoft.com/en—us/library/system.drawing.graphics

Graphics ciall b auwdl 3Lk

DrawLine( Pen p, int x1, int y1, int x2, int y2 )
) il (s Lafinne Uak w51,y 1) 5 (X2,Y2 2355 Cus o(PeN.aiaye s adaais Lol ()

DrawRectangle( Pen p, int x, int y, int width, int height )
) & comadl Ll Al o ¢ paanall g1,V 15 mpadly Sakine aus Xy 2305 o(Pen 4l
.‘\L..g;.a UAJL} L.Al} d:\L:h.uA“

FiIIRectangIe( Brush b, int x, int y, int width, int height )
) o2 el Uladl Al o Cam cppaanall gl Y15 (o pally Lieae Slidiiise au XY 2385
Brush. Juaival) ¢ Je Jaad

DrawEllipse( Pen p, int x, int y, int width, int height )
Jelinaall (el el gl o Gum e cpaandll 16Ny imyally Jidiione paany Lsli ladsd o
) AXY a5 ((Pen.adama aje s haaiy abaill ()5l

FillEllipse( Brush b, int x, int y, int width, int height )
Gl Wlall Lphl o Cam cpnand) g 1Yy sl Julaiass o20ny lieae Laili lakid sy
) P JalatiaallX,y 22 ‘(Brush.tlaﬂ\ ¢ o Jaad

(aans Asas) ualli pshaly Bl Jaghd ) 44 U JOd) gy o

1 // LinesRectanglesOvals.cs

2 // Demonstrating lines, rectangels and ovals.
3 using System;

4 using System.Drawing;

5 using System.Windows.Forms;
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7 // draw shapes on Form

8 public partial class LinesRectanglesOvals Form
9 |

10 // default constructor

11 public LinesRectanglesOvals ()

12 {

13 InitializeComponent () ;

14 } // end constructor

15

16 // override Form OnPaint method

17 protected override void OnPaint ( PaintEventArgs paintEvent )
18 {

19 // get graphics object

20 Graphics g = paintEvent.Graphics;

21 SolidBrush brush = new SolidBrush ( Color.Blue ) ;
22 Pen pen = new Pen( Color.AliceBlue );

23

24 // create filled rectangle

25 g.FillRectangle ( brush, 90, 30, 150, 90 );
26

277 // draw lines to connect rectangles

28 g.DrawLine( pen, 90, 30, 110, 40 );

29 g.DrawLine( pen, 90, 120, 110, 130 );

30 g.DrawlLine( pen, 240, 30, 260, 40 );

31 g.DrawlLine( pen, 240, 120, 260, 130 );

32

33 // draw top rectangle

34 g.DrawRectangle( pen, 110, 40, 150, 90 );
35

36 // set brush to red

37 brush.Color = Color.Red;

38

39 // draw base Ellipse

40 g.FillEllipse( brush, 280, 75, 100, 50 );
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41

42 // draw connecting lines

43 g.DrawLine( pen, 380, 55, 380, 100 );
44 g.DrawLine( pen, 280, 55, 280, 100 );
45

46 // draw Ellipse outline

47 g.DrawEllipse( pen, 280, 30, 100, 50 );
48 } // end method OnPaint

49 } // end class LinesRectanglesOvals

LinesRectanglesOvals

N -

GAala e Sl (345 25 ohhall) DrawRectangle s FillRectangle ol bl o i
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Jiags o(Pen Laill e Laye) Ll DrawRectangle 4ipbil 33t Ly Brush e sisal
bounding rectangle (g5lall Julaiviall gyl Llall 45050 o) S8l G GUag )
glly paje pueladls wbll Olassll aasgs cdalioall Lo anppn Sl Adlaiall Juey (53l
sl

Ghaasy dsaall slaeY) (e Gagys Pen L (31 U 28 ,lan¥l) Drawline diykll 3k
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IV Tl s (Lails lakd (47 5 40 b)) DrawEllipse  FillEllipse iyl a5
Gl Glall 5Bl las) Gy U GUasssl) dasgy cpu )l (8 aaiial)l agull (sl
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&l ciliaiia adaill Guay cal gslall Jalaiaally Ladls ladad U JSEN ) Jalainnall 138
el ansy o U gglall Jalaiosal) sy 3 Y cJalall (e Jalaisdl)
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.FillPie s DrawPie s DrawArc
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Graphics ciall b aujdl 3k
DrawArc (Pen p, int x, int y, int width, int height, int startAngle, int

sweepAngle)

ahdll Ciiay Cua Aa )y sweepAngle muds (laally) startAngle ahll s ey Lugd e

sl Pen sy caclils acmes (XY) sl Ulall 4ipgliy Copmally 4l (gslall Jelsiosally (il
s (e g daais il

DrawPie (Pen p, int x, int y, int width, int height, int startAngle, int

sweepAngle)

Cua da)y sweepAngle s (Slayall) startAngle 45 (e Teas sykad (e e i

caclily ey (XY) ol Wl il Chpnally 4l golal) Jibiionally aill) ol iy
b (e s haaiy Gusill (51 Pen oy

FillPie (Brush b, int x, int y, int width, int height, int startAngle, int

sweepAngle)

Brush st ¢(Lsh lelad o) liens Lugh ausyy 431 ¥) DrawPie ylall dglie 485y Jen,
cedal) laad

Agglall ki) sl o(Liaae A5 Adsae Gulsdl AD) Hsa i Jall Jhdl (ayey o
ey adsall ity pea U Lansy GulAY) 62¢]

1 // DrawingArcs.cs

2 // Drawing various arcs on a Form.
3 using System;

4 using System.Drawing;

5 using System.Windows.Forms;

7 // draws various arcs

8 public partial class DrawArcs : Form

9 |

10 // default constructor
11 public DrawArcs ()

12 {

13 InitializeComponent () ;
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14 } // end constructor

15

16 // draw arcs

17 private void DrawArcs Paint ( object sender, PaintEventArgs e
18 {

19 // get graphics object

20 Graphics graphicsObject = e.Graphics;

21 Rectangle rectanglel = new Rectangle( 15, 35, 80, 80 );
22 SolidBrush brushl = new SolidBrush( Color.Firebrick );
23 Pen penl = new Pen( brushl, 1 );

24 SolidBrush brush2 = new SolidBrush( Color.DarkBlue );
25 Pen pen2 = new Pen( brush2, 1 );

26

27 // start at 0 and sweep 360 degrees

28 graphicsObject.DrawRectangle( penl, rectanglel );

29 graphicsObject.DrawArc( pen2, rectanglel, 0, 360 );
30

31 // start at 0 and sweep 110 degrees

32 rectanglel.Location = new Point( 100, 35 );

33 graphicsObject.DrawRectangle( penl, rectanglel );

34 graphicsObject.DrawArc( pen2, rectanglel, 0, 110 );
35

36 // start at 0 and sweep -270 degrees

37 rectanglel.Location = new Point( 185, 35 );

38 graphicsObject.DrawRectangle( penl, rectanglel );

39 graphicsObject.DrawArc( pen2, rectanglel, 0, -270 );
40

41 // start at 0 and sweep 360 degrees

42 rectanglel.Location = new Point( 15, 120 );

43 rectanglel.Size = new Size( 80, 40 );

44 graphicsObject.DrawRectangle( penl, rectanglel );

45 graphicsObject.FillPie( brush2, rectanglel, 0, 360 );
46

47 // start at 270 and sweep -90 degrees

)
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48 rectanglel.Location = new Point( 100, 120 );

49 graphicsObject.DrawRectangle( penl, rectanglel );

50 graphicsObject.FillPie( brush2, rectanglel, 270, -90 );
51

52 // start at 0 and sweep -270 degrees

53 rectanglel.Location = new Point( 185, 120 );

54 graphicsObject.DrawRectangle( penl, rectanglel );

55 graphicsObject.FillPie( brush2, rectanglel, 0, -270 );
56 } // end method DrawArcs Paint

57 } // end class DrawArcs

Drawing Arcs

N 2
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hghdl) Gfasmieg Gilaliaall aw)
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1 // DrawPolygons.cs

2 // Demonstrating polygons.
3 using System;

4 using System.Collections;
5 using System.Drawing;

6 using System.Windows.Forms;

8 // demonstrating polygons

9 public partial class PolygonForm : Form

10 {

11 // default constructor

12 public PolygonForm ()

13 {

14 InitializeComponent () ;
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

48

} // end constructor

// contains list of polygon vertices

private ArraylList points = new ArrayList();

// initialize default pen and brush
Pen pen = new Pen( Color.DarkBlue ) ;

SolidBrush brush = new SolidBrush ( Color.DarkBlue );

// draw panel mouse down event handler
private void drawPanel MouseDown (object sender,MouseEventArgs e)
{
// add mouse position to vertex list
points.Add( new Point( e.X, e.Y ) );
drawPanel.Invalidate(); // refresh panel

} // end method drawPanel MouseDown

// draw panel Paint event handler
private void drawPanel Paint( object sender, PaintEventArgs e )
{

// get graphics object for panel

Graphics graphicsObject = e.Graphics;

// 1f arraylist has 2 or more points, display shape
if ( points.Count > 1 )
{
// get array for use in drawing functions
Point[] pointArray =

( Point[] ) points.ToArray( points[ 0 ].GetType() )

if ( lineOption.Checked )
graphicsObject.DrawlLines ( pen, pointArray );
else if ( polygonOption.Checked )

graphicsObject.DrawPolygon ( pen, pointArray );
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49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

82

else if ( filledPolygonOption.Checked )
graphicsObject.FillPolygon ( brush, pointArray );
} // end if

} // end method drawPanel Paint

// handle clearButton click event
private void clearButton Click( object sender, EventArgs e )
{

points.Clear(); // remove points

drawPanel.Invalidate(); // refresh panel

} // end method clearButton Click

// handle polygon RadioButton CheckedChanged event
private void polygonOption CheckedChanged (

object sender, System.EventArgs e )

drawPanel.Invalidate(); // refresh panel

} // end method polygonOption CheckedChanged

// handle line ReadioButton CheckedChanged event
private void lineOption CheckedChanged (

object sender, System.EventArgs e )

drawPanel.Invalidate(); // refresh panel

} // end method lineOption CheckedChanged
// handle filled polygon RadioButton CheckedChanged event
private void filledPolygonOption CheckedChanged (

object sender, System.EventArgs e )

drawPanel.Invalidate(); // refresh panel

} // end method filledPolygonOption CheckedChanged

// handle colorButton Click event
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Drawing Polygons

83 private void colorButton Click( object sender, EventArgs
84 {

85 // create new color dialog

86 ColorDialog dialogColor = new ColorDialog();

87

88 // show dialog and obtain result

89 DialogResult result = dialogColor.ShowDialog () ;

90

91 // return if user cancels

92 if ( result == DialogResult.Cancel )

93 return;

94

95 pen.Color = dialogColor.Color; // set pen to color
96 brush.Color = dialogColor.Color; // set brush

97 drawPanel.Invalidate(); // refresh panel;

98 } // end method colorButton Click

99 } // end class PolygonForm
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Drawing Polygons
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dadla
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from value in values
where value > 4

select value;
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from value in values
orderby value

select value;

ol LS il Sl (<4

from value in values
where value > 4
orderby value descending

select value;

1Sl (sS

// LINQWithSimpleTypeArray.cs

// LINQ to Objects using an int array.
using System;

using System.Ling;

class LINQWithSimpleTypeArray

{

public static void Main( string[] args )

{

// create an integer array

10 int[] values = { 2, 9, 5, @, 3, 7, 1, 4, 8, 5 };
11 // display original values

12 Console.Write( "Original array:" );

13 foreach ( var element in values )

14 Console.Write( " {@}", element );

15 // LINQ query that obtains values greater than 4 from the array
16 var filtered =

17 from value in values

18 where value > 4

VLooONOUVULE, WNPR
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19 select value;

20 // display filtered results

21 Console.Write( "\nArray values greater than 4:" );

22 foreach ( var element in filtered )

23 Console.Write( " {0}", element );

24 // use orderby clause to original values in ascending order
25 var sorted =

26 from value in values
27 orderby value
28 select value;

29 // display sorted results

30 Console.Write( "\nOriginal array, sorted:" );

31 foreach ( var element in sorted )

32 Console.Write( " {@}", element );

33 // sort the filtered results into descending order
34 var sortFilteredResults =

35 from value in filtered
36 orderby value descending
37 select value;

38 // display the sorted results

39 Console.Write(

40 "\nValues greater than 4, descending order (separately):" );
41 foreach ( var element in sortFilteredResults )

42 Console.Write( " {0}", element );

43 // filter original array and sort results in descending order
44 var sortAndFilter =

45 from value in values

46 where value > 4

47 orderby value descending
48 select value;

49 // display the filtered and sorted results

50 Console.Write(

51 "\nValues greater than 4, descending order (one query):" );
52 foreach ( var element in sortAndFilter )

53 Console.Write( " {@0}", element );

54 Console.WriteLine();

55 } // end Main

56 } // end class LINQWithSimpleTypeArray

Al Al danl) el
Original array: 2950371485
Array values greater than 4: 957 8 5
Original array, sorted: 0 1 23455789
Values greater than 4, descending order (separately): 9 8 7 5 5
Values greater than 4, descending order (one query): 9 8 75 5

Press any key to continue. . .

ISSN: 2617-989X 192



Events driven programming _ Ch9

var dalidal) 4.
G ol aaiall il g aad Aege Sy e (e el var dabisd) AdSH Hadial oK)
L€ 13 Sliad .+ uaiall A1) 2 dlec

var x = 7;

dnt il (e X uidll el ansiall a g
TN

vary = -123.45;
.double Laill ey juaiall Hliel s yiall asdiud

where 3Ll

il 3 3alall emiall et S Aiiae Byl sl Loyl ()€ Lavie

select 3)Lall

il 3 el ol aas

orderby )Ll

ol i a6

ISSN: 2617-989X 193



Events driven programming _ Ch9

LINQ alasialy oY) ¢ ddghaa B oDaiad)

toabe ) (e dsiian e Dlainl) L) e JG) Jbd) 8 a0
:Employee il layull coall il o<l

// Employee.cs

// Employee class with FirstName, LastName and MonthlySalary properties.
public class Employee

{

private decimal monthlySalaryValue; // monthly salary of employee
// auto-implemented property FirstName

public string FirstName { get; set; }

// auto-implemented property LastName

public string LastName { get; set; }

// constructor initializes first name, last name and monthly salary
public Employee( string first, string last, decimal salary )

{

FirstName = first;

LastName = last;

MonthlySalary = salary;

} // end constructor

// property that gets and sets the employee's monthly salary
public decimal MonthlySalary

{

get

{

return monthlySalaryValue;

} // end get

set

{

if ( value >= @M ) // if salary is non-negative
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monthlySalaryValue = value;

} // end if

} // end set

} // end property MonthlySalary

// return a String containing the employee's information
public override string ToString()

{

return string.Format( "{0,-10} {1,-10} {2,10:C}",
FirstName, LastName, MonthlySalary );

} // end method ToString

} // end class Employee
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// LINQWithArrayOfObjects.cs
// LINQ to Objects using an array of Employee objects.
using System;
using System.Ling;
public class LINQWithArrayOfObjects
{
public static void Main( string[] args )
{
// initialize array of employees
Employee[] employees = {
new Employee( "Jason", "Red", 5000M ),
new Employee( "Ashley", "Green", 7600M ),
new Employee( "Matthew", "Indigo", 3587.5M ),
new Employee( "James", "Indigo", 4700.77M ),
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54
55
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57
58
59
60
61
62
63

new Employee( "Luke", "Indigo", 6200M ),
new Employee( "Jason", "Blue", 3200M ),
new Employee( "Wendy", "Brown", 4236.4M ) }; // end init list
// display all employees
Console.WriteLine( "Original array:" );
foreach ( var element in employees )
Console.WriteLine( element );
// filter a range of salaries using & & in a LINQ query
var between4K6K =
from e in employees
where e.MonthlySalary >= 4000M && e.MonthlySalary <= 6000M
select e;
// display employees making between 4000 and 6000 per month
Console.WriteLine( string.Format(
"\nEmployees earning in the range {0:C}-{1:C} per month:",
4000, 6000 ) );
foreach ( var element in between4kK6K )
Console.WriteLine( element );
// order the employees by last name, then first name with LINQ
var nameSorted =
from e in employees
orderby e.LastName, e.FirstName
select e;
// header
Console.WriteLine( "\nFirst employee when sorted by name:" );
// attempt to display the first result of the above LINQ query
if ( nameSorted.Any() )
Console.WriteLine( nameSorted.First() );
else
Console.WriteLine( "not found" );
// use LINQ to select employee last names
var lastNames =
from e in employees
select e.LastName;
// use method Distinct to select unique last names
Console.WriteLine( "\nUnique employee last names:" );
foreach ( var element in lastNames.Distinct() )
Console.WriteLine( element );
// use LINQ to select first and last names
var names =
from e in employees
select new { e.FirstName, Last = e.LastName };
// display full names
Console.WriteLine( "\nNames only:" );
foreach ( var element in names )
Console.WriteLine( element );
Console.WriteLine();
} // end Main
} // end class LINQWithArrayOfObjects

- (il g Fias (g5t Abghamn ey (17 ) 10) b o5
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Events driven programming _ Ch9

b Lo Lleda) A
Original array:
Jason Red $5,000.00
Ashley  Green $7,600.00
Matthew Indigo $3,587.50
James Indigo $4,700.77
Luke Indigo $6,200.00
Jason Blue $3,200.00
Wendy Brown $4,236.40

Employees earning in the range $4,000.00-$6,000.00 per month:
Jason Red $5,000.00

James Indigo $4,700.77

Wendy Brown $4,236.40

First employee when sorted by name:

Jason Blue $3,200.00

Unique employee last names:
Red

Green

Indigo

Blue

Brown

Names only:

{ FirstName = Jason, Last = Red }

{ FirstName = Ashley, Last = Green }
{ FirstName = Matthew, Last = Indigo }
{ FirstName = James, Last = Indigo }

{ FirstName = Luke, Last = Indigo }

{ FirstName = Jason, Last = Blue }
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{ FirstName = Wendy, Last = Brown }

Press any key to continue . . .

select 5)lall 5 Laa Jaai o L)

pafiall a5ty gy sl (53 anonymous type Jsene daci oLialy (Lhau¥l) LAY Dt b o
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ISSN: 2617-989X 197



(1) OULI Acled go Joledl 1 pilell JLasll




iE g gall Olgis
(1) Slilal) el g ol

Aaliial) clalsl)
oag aSaill jualie u oyl cADO.NET Entity Data Model Class Library GUlall (4lS #3500 Coia

- liball (A o dga

:uaﬂ.a
P Zisal Ca ASa oLy Yyl Loaymib bl ac)gd e Jaladl) Gl Juadll 13a S Uil
aSaill yualic G dag)lly Hsaig aadali o8 4Kl ladia) o 5L AdAL Glidat 8 galadily bl

LUkl CAS = dgaly

st Cilaa
tde Jaill 1 3 Ul ey
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Llilall AIS 7 3sai Chia pe dalady joany Gukd oL e

BN |

(1) bl 2e) ae Jalal

(Learning Objects) saa52 o
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il (Al 7 dgal Chia A

ADO.NET Entity Data Model Class <ULyl ¢ilS 7 gl Ciua 43S ¢ L)

Al 330l e Jebatll Aaaiie A ¢ L) AT L L e
il lie 8 AESA) o3 e el Loy ISy )5S
:Class Library dgisall iua ¢ Lad) : As¥) 5 ghadl)

Library

taS (s Visual Studio 2013 Jeal) e widl o

File — New — Project

.BooksExamples 4iSall dpaniy 8 @
.Class].cs Lyl ; sid) Caall el @
relild) Sas B o L) ALY 5 ghadl)

Pl S bl (e 8 BoOKSExamples daal) gl e ) 3l @l e

Add — New ltem

Data / Service—based Database

b A e

.Books.mdf culilull sacld dpausiy a3 @

s e - soacompies S| e
-

@ ADO.MET Entity Data Model

4 Installed Sort by: Default

4 Visual C# tems
Code
Data
General
& Web

Windows Forms

DataSet

EF 5. DbContext Generator

WPF
Reporting
SQL Server
Workflow
Graphics

EF 6.x DbContext Generator
LINQ to SQL Classes
Service-based Database
b Online

XML File

XML Schema

XSLT File

Click here te go online and find templates.

Visual C# Items

Visual C# Items

Visual C# Items

Visual C# Items

Visual C# Items

Visual C# Items

Visual C# Items

Visual C# Items

Visual C# Items

Books.mdf

ISSN: 2617-989X
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Type: Visual C# Items

An empty SQL Server database for service-
based data access



selild) Bas @ Jglaa L) :AAIEY 3 gladl

Al @bl Jglas o Lisl 8 @

Server Explorer X

[ W=

4 gl Data Connections
P Tables
4 [ AuthodSEMN
wa AuthorlD
wa [SBM
4 A Authors
™ AuthorlD
H FirstName
B LastMame
4 [H Titles
ma [SBM
B Title
B EditionMumber
B Copyright
Views
Stored Procedures
Functicns
Synonyms
Types

VT T T

Assemblies

tilsall lily Authors Js¥) Jsaall gony @

dbo.Authors [Design] F X

4 Update ScriptFile  dbo.Authors.sql v
Mame Data Type Allow MNulls  Default
=0 AuthorlD int [
Firsthame varchar(50) [
LastMame varchar(50) [

e clilyd) (s @

dbo.Authors [Data] & X

8 %  MaxRows: 1000 - IO/
AuthorlD FirstMlame | LastMame
] 1 Paul Deitel
I 2 Harvey Deitel
|3 Abbey Deitel
s Dan Quirk
s Michael Margano
*  |NULL NULL NULL
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sl by Titles SB) Jsaal) gy @

dbo.Titles [Design] + X

4+ Update Script File:  dbo.Titles.sqgl N

Mame Data Type | Allow Mulls  Default
w0 [SEN varchar(20) [l
Title varchar(100) [l
EditienNumber int [l
Copyright varchar(4) ]
[

e il <5 o

dbo.Titles [Data] + X

0 %  MaxRows 1000 - IT /A

ISBEN Title EditionMumber | Copyright

0132121360 Android for Programmers: &n App-Dr.. |1 2012
~ |o132151006 Internet & World Wide Web How to P... 5 2012
| 0132575663 Java How to Program 9 2012
~ |013209044x C How to Program 7 2013
~ |o132090601 Simply Visual Basic 2010 4 2013
» 0133378713 C++ How to Program| 9 2014
0133379337 Visual C# 2012 How to Program 5 2014
0133406954 Visual Basic 2012 How to Program 6 2014
| 0136151574 Visual C++ 2008 How te Program 2 2008
* |NULL NULL NULL NULL

tilyally (oSl Tyl it/ i€ ARl S e @il AULhOTISBN Gl Jsaal) o

dbo.AuthordSEN [Design] R X

2+ Update Script File:  dbo.AuthorISBEM.sq] -

Marne Data Type Allow MNulls  Default
ma AuthorlD int [l
ma [SEM varchar(20) [l
(]

Slie il oS5 o
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dbo.AuthorlSBM [Data] += X
@ % MaxRows: 1000 -

AuthorlD ISEN

0132151006
0132575663
0132299044
0132990601
0133278713
0133379337
0133406954
0136151574
0132121360
0132151006
0132575663
013299044
0132990601
0133378713
0133279337
0133406954
0136151574
0132121360
0132151006
0132990601
0133406954
0136151574
0132121360

(¥, B RN W W IR WU U R S N O I R o R L I L S T S R R R

-

il Aia ) clilad) oflS g dgat AbLaa) :daylyll 8gadl)

rcaall ) cblall (S 7 39 ol clilul) 3o B aa Jelinll
solution explorer Jall sy & BooksExamples dssdl digaf e ) 53l il o
N
Add — New Item

Data / ADO.NET Entity Data Model

.BooksModel.edmx 4aiieuiy x84
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CIETE——— N )
\

4 Installed Sort by: Default - Search Installed Templates (Ctrl+E) P~ |
4 Visual CZ It . ]
e ‘E? ADO.NET Entity Data Model Visual C# Ttems r= U EiEs
D:‘I: A project item for creating an ADO.MET I
ii DataSet Visual C2 Items iy EE T
General
b Web
i i #
Windows Forms @ EF 5. DbContext Generator Visual C# Items
WPF
Reporting 'E? EF 6. DbContext Generator Visual C# Items
SOL Server
Workflow e-—: LING to SQL Classes Visual C2 Items
Graphics
i Service-based Database Visual C# Items
b Onling
I_j XML File Visual C# ltems
>
I—j XML Schema Visual C# Items
€
_z'!i XSLT File Visual C# Items
Click here to go online and find templates.
MName: BooksModel.edmx

Olia) Al 336 0 Generate from database «lily sacld e algll il & o

:Choose Model Contents #3saill (s5iae
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=

i_p Choose Model Contents

What should the model contain?

"

EIEEd  Empty model
from
database

Creates an entity model from a database. Object-layer code is generated from the model. This option also
lets you specify the database connection, settings for the model, and database objects to include in the
model,

< Previous “ Mext = I | Finish | [ Cancel

.Books.mdf culilud) 28 ae JLai¥) jliali 8 @

Juayl 23s 3 New Connection 311 il (gl clily sacli ae Juaid¥l 35 Jla 3 @
il

App.Config kil cialae) cale 8 JLail¥) (3a3 s o
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ity Data x
e o v D -

.

Choose Your Data Connection

Which data connection should your application use to connect to the database?
’Buuks.mdf

vl l Mew Connection...
This connection string appears to contain sensitive data (for example, a password) that is required to connect

to the database. Storing sensitive data in the connection string can be a security risk. Do you want to include
this sensitive data in the connection string?

Mo, exclude sensitive data from the connection string. Twill set it in my application code.

Yes, include the sensitive data in the connection string.
Entity connection string:

metadata=res://*/BooksModel.csdl|res://*/BooksModel.ssdl|

res:/*/BooksModel. mskprovider=Systern.Data.SglClient;provider connection string="data source=
(LocalDB)wil.0:attachdbfilename=|DataDirectory[\Books.mdf:integrated
security=Trug;MultipleActiveResultSets= Trug App=EntityFramework”

Save entity connection settings in App.Config as:

BooksEntities

< Previous H Mext » I | Finish ‘ [ Cancel

DA Jylaall JLaal & e
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.,

Choose Your Database Objects and Settings

Which database objects do you want to include in your model?

PRFIET] Tables |
a [V]24 dbo
[V|Eg AuthorlSBM
VB Authors
[V]ER Titles
(e Views
[C|ep Stored Procedures and Functions

Include foreign key columns in the model

Model Mamespace:

Pluralize or singularize generated object names

(] Import selected stored procedures and functions into the entity model

BooksModel

= Previous ] |

Mets | | Finish

| [ cancel

ISSN: 2617-989X

= Froperties
vt AuthorlD
& FirstName
B | astMame
= Mavigation Properties

'Fi' Titles
I

ey CBlally Johall Llie Jleli) i @

#3 Title PN

= Properties
vt ISEN
M Titlel
& EditionNumber
& Copyright

=/ Navigation Properties

-.Fi‘ Authors
I
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:‘\_USAX.' | ;L\.u eﬁ )
Build — Build Solution
Adhide ayyliie 3 A0S oda aladin) e 1l ()i
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alibal) S 7 3gal pa hafipe Gkl o L)
liball (S Figal e adayyg Sodliy (Gudad ol
P UL (AIS 7 3gas ae dadine Hsais (B o L A0 lshaall ¢ Lol o8
169 pial) ¢ L) 2 gY) 5 gladl)
-Windows Form Application g sl (e yaa g9 i liih o3 @
.DisplayTable & jiall dpaniiy 28 @
DisplayAuthorsTable ) Forml (s oalid¥l il aul Jie o

BooksExamples 4iSal) Ciua ) aa s bl 1400 §gladl)

Add  xaje ddlzm) idls Jall (ayxiee b References sal) siic e gal) 3l jul o
.Reference

4 DisplayTable
b & Properties

P O] References

4 Disg Add Reference...
bW Add Service Reference...
bl i Manage NuGet Packages...

P Prog

Scopeto This
Mew Solution Explorer View

.solution sl Reference Manager aalyll 3)l3) 3386 & 5al o

.BooksExamples gLl dSdl g5 80 33a @

Reference Manager - DisplayTable [ e

b Assemblies Search Solution (Ctrl+E] P~
4 Solution Name Path Name:
HEE BooksExamples C:\VP\BooksExamples\BooksExamples'\Bookii: R GS%n WS
b COM
P Browse

Browse... “ QK I[ Cancel
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: System.Data.Entity 4Sall ) aae 48La) : 451 5 ghadl)

Assemblies —u,ill Reference Manager aalyll 3))y) 33l & =8 o

.System.Data.Entity yaaty 8

e oo S Ll

1 4 Assemblies

Framework
Extensions
Recent

I Solution
B COM

I Browse

Targeting: NET Framework 4

MName
System.ComponentModel. Composition
System.CompenentModel DataAnnotations
System.Cenfiguration
System.Caonfiguration.Install
System.Core
Systermn.Data
System.Data.DataSetExtensions
Systermn.Data.Entity
System.Data.Entity.Design
System.Data.Ling
System.Data.OracleClient
System.Data.Services
System.Data.Services.Client
System.Data.Services.Design
System.Data.SqlXml
System.Deployment

System.Design

System.Device

System.DirectoryServices

System.DirectoryServices, AccountManagement

System.DirectoryServices.Protocols
System.Drawing

Systermn.Drawing.Design

System.EnterpriseServices

System.IdentityMeodel

System.IdentityModel Selectors

<|<IE

Version
4.0.00
4.0.0.0
4.0.00
4.0.00
4.0.0.0
4.0.00
4.0.00
4.0.0.0
4.0.00
4.0.00
4.0.00
4.0.00
4.0.0.0
4.0.00
4.0.00
4.0.0.0
4.0.00
4.0.00
4.0.0.0
4.0.00
4.0.00
4.0.0.0
4.0.00
4.0.00
4.0.0.0
4.0.00

Search Assemblies (Ctrl+E) 2 -
“* Name: |

Systemn.Data.Entity

Created by:

Micrasoft Corporation
Version:

4.0.0.0

File Version:

4.0.30319.1 built by: RTMRel

-

Browse... “ QK I[ Cancel

il 8 References aalll saie s System.Data.Entity sels Jaadi Cogen @

:EntityFramework 4gSal) ) aaye 48l :day)yl) §ghadl

IS 7 dgai ¢ Lialy Liad Loxic BooksExamples —aall ) Lslals EntityFramework 4sSal 4als) &
c bl (A 2 dgat a2k g piie JS B Aslhae Aiall o2 o V) Ll
:EntityFramework i€l ) as e d8Lay

: sl solution 1Y) gulail) ssie e ) 3L 3l e
Manage NuGet Packages for Solution...
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BooksExamples.sin - Manage NuGet Packages

| ¥ | 22

4 Installed packages
All
P Online

b Updates

Sort by: Mame: Ascending

.

" EntityFramework
[ ] Entity Framework is Microsoft's

Install the package into the selected projects. Clear a selection to
uninstall the package from that project.

4 3] Solution 'BooksExamples'
BooksExamples

Search Installed packages (Ctrl+E) P~

Created by: Microsoft
d: EntityFramework
ersion: 6.0.0

ense

View License
roject Information
escription:

ntity Framework is Microsoft's

DisplayTable ecommended data access technology for

ew applications.

ags: Microsoft EF Database Data O/RM
ADO.MNET

ependencies:

No Dependencies
rrently installed in projects:
BooksExamples

Each package is licensed to you by its
owner. Microsoft is not respensible
for, nor does it grant any licenses to,
third-party packages. 1

ol & References aalyll saie < EntityFramework sels sy o

:3akg (!l ) Jlai¥) Aludus A8l :duwaldl) §gladl
sacli aa Joaly (€ oyl A Jlai) Alide 1) bl (5 2 3sai a0 £ phe JS zliny @
Ll
.BooksExample 4 ¢l vie Lol Jlai¥) dlulu adgi 35 o
s i) Abuds oy BooksExample dgsdl & App.Config calaey) cale =4 3 @
.DisplayTable g il 4 App.Config aldl A Laal &

<connectionStrings>
<add name="BooksEntities" connectionString="..... ">

</connectionStrings>
Glilad) (yils GSJAJJ asadll yalie ¢y day )l
PCpdlaal) Joaa ) @lily jaas dBla): Y 3skal)
rlily Haa Lgiila) Vsl oy clilall ce Jagyll bl (SIS 23 5ad Cigian sladin
: bl jlas 381 @
VIEW — Other Windows — Data Sources
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s A =llas 220 Add New Date Source was cilily jaas 48l Lyl jal & e
.Data Source Configuration Wizard Lyl

sacli & Johal il objects pahel clay aadiid clild) S #dge Cisia of La @
.objects ,Lall Hlal 8 bl

Data Source Configuration

.i:_.P

Choose a Data Source Type

Where will the application get data from?

J B =

Database

)

Service Object

- &

SharePoint

Lets you choose chjects that can later be used to generate data-bound controls.

What objects do you want to bind to?

> [l [zal DisplayTable
4 [ @ BooksExamples
4 H{} BooksBxamples
[#]*z Author
[[*z BooksEntities

[[]*z Title
b [C] &0 EntityFramework
I [C] & EntityFramework.SqlServer

ISSN: 2617-989X

Hide systern assemblies

Data Source Configuration &u

i
i_—.l) Select the Data Objects

Expand the referenced assemblies and namespaces to select your objects. If an ohject is missing from a referenced
assembly, cancel the wizard and rebuild the project that contains the object.

Add Reference...

:Author sl 2 e

< Previous

|

Finish

J |

Cancel

C'_:\..l\.:\.ﬂ\ J.JLAA 533l ‘éﬁ Author ol J}@_E LY
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Data Sources oommimmnine w 0o
R
4 {} BooksExamples
4 gt Author
AuthorlD
FirstMarme
LastMame

b e Titles [ =]

plall) palic d3La) 1AL 5 ghadl)

S L Ao 486 ) Jsatins Ll JaaVs bl jalias 336 3 Author Caall sdie e jail o
.DataGridView citill) 403 (aje HWal o

=y 23.1_').1:.\ CJ’.’\AA.“) C'Jj'“-‘n é‘\ C'_\Lal:t.\.“ _).JL:.AA 3L (e Author Caal) saic EREN) fé °
(st

led asae IS Bl Cumyg #35aill 4 DataGridView «lily 4k jpag Jaall Jasa asbon @
ccaall (e duald

bl yd s Qi LS o

BindingNavigator (authorBindingNavigator)

bl Jada cCadall (ALl ) ecDlandl) (p JEll et A 53V (e Ao sene gsan 53
bl saeld e

sy s Binding Source (authorBindingSource) Ll jaas ads laf 2 o
zasalll o ddafydl aSatll palicy bl aas Gu bl J8 cillee

DisplayAuthorsTable.cs [Design]* + >C

P4 4 |0 of {0} | B Pl | HF X W |

Puthorl D First Name LastMame Titles

wJ authorBindingSource w" authorBindingMNavigator
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Fill ) Dock dpalall Jasay & 3l JalS Slay bl 480 juaie Joa liSd) o

teh LS 4l A8 Al 3 Titles sanll jelil () el Ly o

Edit Columns sl jyas sl Al a1 30 4l ail

.Remove waall 5 il Titles sgaal) s 2

-

a3 DisplayAuthorsTable EI@
4 4 |0 of {0} | b M |4 XK K
AuthorlD FirstName LastName

Selected Columns: Bound Celumn Properties

Edit Calumns...

4! DataGridView Tasks

Choose Data Source: | authorBindingSource |Z||

AuthorlD | &
FirstMame + ContextMenuStrip
LastMame MaxInputLength
ReadCnly
Resizable

SortMode
Data
DataPropertyMame
4 Design
(Name)

(none) -
32767

False

True

Automatic

Titles

dataGridViewTextBoxColum -

(Name)

==

Indicates the name used in code to identify the object.

oK ][ e

s authorBindingSource Ja)l) jiaa g bl jhaa Jayy 441G 5 ghdl)

AP Aol ilalail] A0S Cany

VLCoONOOUVTES WNER

// DisplayAuthorsTable.cs

// Displaying data from a database table in a DataGridView.

using System;
using System.Data.Entity;
using System.Data.Entity.Validation;
using System.Ling;
using System.Windows.Forms;
namespace DisplayTable
{
public partial class DisplayAuthorsTable :
{
// constructor
public DisplayAuthorsTable()
{
InitializeComponent();
} // end constructor
// Entity Framework DBContext
private BooksExamples.BooksEntities dbcontext =
new BooksExamples.BooksEntities();
// load data from database into DataGridView

Form

ISSN: 2617-989X
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21 private void DisplayAuthorsTable Load( object sender, EventArgs e )
22 {

23 // load Authors table ordered by LastName then FirstName

24 dbcontext.Authors

25 .OrderBy( author => author.LastName )
26 .ThenBy( author => author.FirstName )
27 .Load();

28 // specify DataSource for authorBindingSource

29 authorBindingSource.DataSource = dbcontext.Authors.Local;

30 } // end method DisplayAuthorsTable_Load

31 // click event handler for the Save Button in the

32 // BindingNavigator saves the changes made to the data

33 private void authorBindingNavigatorSaveItem_ Click(

34 object sender, EventArgs e )

35 {

36 Validate(); // validate the input fields

37 authorBindingSource.EndEdit(); // complete current edit, if any
38 // try to save changes

39 try

40 {

41 dbcontext.SaveChanges(); // write changes to database file
42 } // end try

43 catch( DbEntityValidationException )

44 {

45 MessageBox.Show( "FirstName and LastName must contain values",
46 "Entity Validation Exception" );

47 // end catch

}
48 } // end method authorBindingNavigatorSaveItem_Click
49 } // end class DisplayAuthorsTable

50 } // end namespace DisplayTable

(19 518 puhull) @bl sacl@ xo BooksEntities —aall (1 dbcontext (sl Jalsiy o
Glilal) sael ae Jaleill bl (68 2350 oLi) xie LT BooksEntities caall adgi

.Books

LINQ to Gl aladsuly bl saclE s dbcontext (il o JEYL llall mewi @
Oadlgall Jeas i@ ally Authors dpaldll (e lbld) Jlasinly ~ews Al Entities
bl 32 @ & Authors
(24 shall) paeill Sa) e
dbcontext.Authors
Authors Jsaall e bl e Jpanlly o siis Wil
Gily aayind o oy Jsaall <Blas of OrderBy (25 Lhull) dipll) clesiul 23a) o
calgall AN AU e Ll
.OrderBy( author => author.LastName )
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lambda 1oy ust e 5ke OrderBYy (extension method) e sl dahall Jalaa 5S
.anonymous method 4seas dayyk Ciyyxiy o 58 EXPression
Ul (5 zigal (e g s gl (AUthOr Lilla ) cidlaleall Al laseY ) Tay
.Author
Author o=zl g5 3)s dbcontext. AUthors (e Jalaall daad  Bituly JaeY sl o g8
Adyhall s Jiah yueiy (goes o ) caady Hal) => JaeY Jaleal) claladl) Al L
el Liaa salaall Aagill o (calgal 5aY) A1) Samil) (o salsall dadll ()63
sabad) el (e Lalah aalivind 2y Cum salaal) Aol Clily £ 53 ppanty o5
Y ) Cra Lol aeatip g GBI o) i gl Cilse e ST apas Jla b
: Al ThenBy (26 lawdl) dawsal) diplall ¢ le il a2dius

.ThenBy( author => author.FirstName )

AT Bla) agee (305 il i mend Al

LINQ to Entities Slxiuy! duiy diyhall o34 agii . (27 hull) Load diphll hual eviu
3 SIAl 8 Al Jueas

S & bl e Jis gl o Cumys dbcontext (sl J (e il o2 dxglie 2
Lll) 3o E 8 Jadas o R

:adull cladeal) (27 N 24) ) il

(from author in dbcontext.Authors
orderby author.LastName, author.FirstName

select author).Load();

J Local asalll ) authorBindingSource 1 DataSource dialall aliuhy a8

.dbcontext
&b Al i)z (ObservableCollection<T> gl (4) Local dpalall Jid
3,50l

) ObservableCollection<T> «. BindingSource 1 DataSource iuals layyi Laie
oo hipd) aSaill yeaie le) aiw (System.Collections.ObjectModel ¢ L) ¢l
OF LSl 1as lelaly oSaill jiatal mans L bl e diaes gL BindingSource
psb Cumy lalia i oSaill peaic PA e pdid) Lo asb of K0 G @Dl

Llilal) sac @ & bl 538 Jaésy dbcontext
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s Badal) A Ak

A b Lehaaty aadisal) B8 Jla b bl Baés 3y e

Lzljiél Jaie e BindingNavigator & laisll )5 oSy e

.Enabled jLall s3xy ) 30k adle @l dasall 3 Junsl @

Al Gl llae LUKELain )5 e lasage i @l o

:(48 LV 33 [hull) Glsha ¢ & el Lis 2y @
fdsY) soladl)
sledinly dayhll oda o6 . Validate dihll slesinly zigall e Saill jalie guen o Giail 2y
daa (e Gaaall Gl 3 aadind) aSad juaie ol e s Validating sl s e
(Sl yemie b AlAad) Al
sall) 5 phadl)
zasall ) Glae Jhas o Jais oy 256 35 authorBindingSource 3 EndEdit 4yl ¢ le i
55131 & BooksEntities
G 3 gdadl)
Ll sac ) cdas of Jassd dbeontext (i< e Save Changes ikl ¢ le il
sl Ll Miad Laisl) die Joasy 38 Uha of LN try bt (en slesial) 13 lacay Wil Jaay
Uais ais aadinad) Jola sl O daals 52V IV ) Jsia gty bl sae ) liapauss
) sal) Uasl) Ay 4 jediid Jgiall odgd o JI8a) 53 5

Rk

ra

rbld) o clleadl g hals Gkl Jiis (V) oSa
ol Display Authors Table (=[5 [t
i 4 |2 of5 | b bl |4 X W
FirstMame LastMame
Abbey Deitel
Harvey Deitel
Paul Deitel
Michael Morgano
Dan Quirk
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adlai) il e (Saalial) Jay )
DlelaY 53 Jaul Aawie 4aili o Goslhadl Deia) Al aadid] & Lol JG) Gkl 3 a0
A gl il

P i G e lai A e CISH aan lelals JY) Dlaiil) ot @

M 41 of9 | b M |k X W

Title1 EditionMNumber Copyright
0132121360 Android for Progr... 2012
013295044 C How to Program 2013
0133378713 C++ How to Prog... 2014
0132151006 Intemet & World ... 202
0132575663 Java How ta Pro... 2012
0132550601 Simphy Visual Bas... 2013
0133406554 Wisual Basic 201... 2014
0133375337 Visual CH 2012 H... 2014
0136151574 Visual C++ 2008 ...

of3| 0 M|k X W
Title: 1 Edition Number Copyright
C++ Howto Prog... 2014
Visual Basic 201... 2014
Visual CH 2012 H... 2014

| Titles with 2014 copyright| T |

:How to Program . o Leiyglie Jl) sl jledaly GIBY i) asdy @
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P 4|1 of 7|0 M | ¥ MW
Title1

013259044  How to Program

0133378713 C++ How to Program

0132151006 Intemet & World Wide Web Howto ...
0132575663 Java How to Program

0133406554 Wisual Basic 2012 How to Program
0133375337 Visual CH 2012 How to Program
0136151574 Visual C++ 2008 How to Program

Titles ending with "How to Program™ -

5yl o L) Jabye Al clghadll ud
P4 g e £ LA 1 A6Y) Bgladl)
.Gl solution Js)l s s DisplayQueryResult 4y pos g5 5ie (o2 o

.DisplayQueryResult . Form] =3l (ais aul Jisxiy 28 @

:Titles s Jgaa Ll DataGridView clily (e ASud 4Ll 1450 5 ghal)
A zisalll ) Title Caall L5 caaud & Data Sources cbilull jalias 3380 Hlelly & o
LASE e Authors agasll Cadsy

(15 CRT T o SR i B Ml TitleQueries.cs [Design] R X
Woa -
4 {) BooksExamples 5
b Title[+] PHO4 (0 oo b M X M

ISBN Title 1 EdtionNumber  Copyright

*
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iz dgalll ) Aaciia daild 48LG) - 45 5 ghadl)

Al ailadl) Janly o 3sail ) Aliie Al ALl 5 e

Name: queriesComboBox

Dock: Bottom

Al ltems dialal) 8 aull paliall Jaak 8 o

P

o5 Display Query Results

Wbropses v B X

| queriesComboBox System.Windows.Forms.ComboBox

=005 & (e E_ =)
DrawMode Mormal . . . .
DropDownHeight 106 Enter the strings in the collection (one per line):
DropDownStyle DropDown #il'llzzlfn:th 2014 copyright
DropDownWidth 4% Titles ending with "How to Program”
Enabled True
Flat5tyle Standard

Font Microsoft 5a
ForeColor - Window

FormattingEnabled True

GenerateMember True

ImeMode MeControl

IntegralHeight True

IternHeight 13

Items (Collection)
M | aratinn n R4

Items
The items in the combo box.

[(==]=]

. yright

Format5tring

A e e LA Cing g isall) Jrand diaa (e J8 B D) 368l A gl §glaal)

oONOUVT A WNERE

P RRRPRRERRREREUO
O NOUDAWNRO

// TitleQueries.cs

// Displaying the result of a user-selected query in a DataGridView.
using System;

using System.Data.Entity;

using System.Ling;

using

namespace DisplayQueryResult

{

public partial class TitleQueries

{
public TitleQueries()

{

InitializeComponent();

} // end constructor

// Entity Framework DBContext

private BooksExamples.BooksEntities dbcontext =
new BooksExamples.BooksEntities();

// load data from database into DataGridView

Form
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19 private void TitleQueries_Load( object sender, EventArgs e )
20 {

21 dbcontext.Titles.Load(); // load Titles table into memory
22 // set the ComboBox to show the default query that

23 // selects all books from the Titles table

24 queriesComboBox.SelectedIndex = 0;

25 } // end method TitleQueries_Load

26 // loads data into titleBindingSource based on user-selected query
27 private void queriesComboBox_SelectedIndexChanged(

28 object sender, EventArgs e )
29 {

30 // set the data displayed according to what is selected

31 switch ( queriesComboBox.SelectedIndex )

32 {

33 case ©: // all titles

34 // use LINQ to order the books by title

35 titleBindingSource.DataSource =

36 dbcontext.Titles.Local.OrderBy( book => book.Titlel );

37 break;

38 case 1: // titles with 2014 copyright

39 // use LINQ to get titles with 2014

40 // copyright and sort them by title

41 titleBindingSource.DataSource =

42 dbcontext.Titles.Local

43 .Where( book => book.Copyright == "2014" )
44 .OrderBy( book => book.Titlel );
45 break;

46 case 2: // titles ending with "How to Program"
47 // use LINQ to get titles ending with

48 // "How to Program" and sort them by title

49 titleBindingSource.DataSource =

50 dbcontext.Titles.Local

51 .Where( book =>

52 book.Titlel.EndsWith( "How to Program" ) )
53 .OrderBy( book => book.Titlel );
54 break;

55 } // end switch

56 titleBindingSource.MoveFirst(); // move to first entry
57 } // end method queriesComboBox_SelectedIndexChanged

58 } // end class TitleQueries

59 } // end namespace DisplayQueryResult

slesinl Gph e 58 5 i Joan @ilily meen Juealy zisall Juead Gaaa b asii e
.BooksEntities uall e dbcontext =)l e Load() skl

b b Al e paie AR Ga Baga e

.dbcontext.Titles.Local e OrderBy dau sl 4y hall alaaiuly b 2

(1Y Jaat) G Jaladl) aa Where dausall 48kl aladsiul 2

book => book.Copyright == "2014"
4 dluls) copyright dualall (asd 4adingg (Book 4m) Title (amje  Jalas ) 13a 2,
2014 gsbal (bl sacls 3
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0sS Al Title ¢ (e paleY) g ) s Ailaie dad Where dijyhal) ae o s 2 of cany

True Wlal e il 4o
) aslie (35 Agiye S saley OrderBy dawsa) diphll Loyl ariios

P SO Y et xe Where daugal) A4kl aaiis
book => book.Titlel.EndsWith( "How to Program" )
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LINQ aladialy Jgla 5as (e bl £ lasiad

s ST e bl e eVl Sl Jla) 8 a6
Biy 5 Omy ) a1 35y el i g gl Gyl S Gy cpdlsall RS lel Yl
:JsY) ansY)

, ,

Authors and ISENs:
Abbey Deitel 0132121360
Abbey Deitel 0132151006
Abbey Deitel 0132990601
Abbey Deitel 0133406954
Harwvey Deitel 0132121360
Harwvey Deitel 0132151006
Harwvey Deitel 0132575663
Harwvey Deitel 013299044X
Harwvey Deitel 0132990601
Harwvey Deitel 0133378713
Harwvey Deitel 0133379337
Harwvey Deitel 0133406954
Harwvey Deitel 0136151574
Paul Deitel 0132121360
Paul Deitel 0132151006
Paul Deitel 0132575663
Paul Deitel 013299044 X
Paul Deitel 0132990601
Paul Deitel 0133378713
Paul Deitel 0133379337
Paul Deitel 0133406954

Bis @ (ms Y anl) Gy Gailgall Cai Ll uiliall i Gaglic s cuilal) ARG lela) wy

£
t ) aaY)
Authors and titles: -
Abbey Deitel Android for Programmers: An App-Driven Approach
Abbey Deitel Internet & World wWide wWeb How to Program
Abbey Deitel Simply Visuwal Basic 2010
Abbey Deitel Visual Basic 2012 How to Program
Harwvey Deitel Android for Programmers: An App-Driven Approach
Harvey Deitel C How to Program
Harvey Deitel C++ How to Program
Harvey Deitel Internet & World Wide Web How to Program
Harvey Deitel Java How to Program
Harvey Deitel Simply Visuwal Basic 2010
Harvey Deitel Visual Basic 2012 How to Program
Harvey Deitel Visual C# 2012 How to Program
Harvey Deitel Visual C++ 2008 How to Program
Paul Deitel Android for Programmers: An App-Driven Approach
Paul Deitel C How to Program
Paul Deitel C++ How to Program
Paul Deitel Internet & World Wide Web How to Program
Paul Deitel Java How to Program
Paul Deitel Simply Viswal Basic 2010
Paul Deitel Visual Basic 2012 How to Program
Paul Deitel Visual C# 2012 How to Program

iyl 385 e IS0l o
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r b

Titles grouped by author: -
Abbey Deitel:
Android for Programmers: An App-Driven Approach
Internet & World Wide Web How to Program
Simply Viswal Basic 2010
Visual Basic 2012 How to Program
Harwvey Deitel:
Android for Programmers: An App-Driven Approach
C How to Program
C++ How to Program
Internet & World Wide Web How to Program
Java How to Program
Simply Viswal Basic 2010
Viszual Basic 2012 How to Program
Viswal C# 2012 How to Program i
Visual C++ 2008 How to Program
Paul Deitel:
Android for Programmers: An App-Driven Approach
C How to Program
C++ How to Program .
Internet & World Wide Web How to Program
Java How to Program

m

@l 2580 ()5S,

1 // JoiningTableData.cs

2 // Using LINQ to perform a join and aggregate data across tables.
3 using System;

4 using System.Ling;

5 using System.Windows.Forms;

6 namespace JoinQueries

7 A

8 public partial class JoiningTableData : Form
9 {

10 public JoiningTableData()

11 {

12 InitializeComponent();

13 } // end constructor

14 private void JoiningTableData_Load( object sender, EventArgs e )
15 {

16 // Entity Framework DBContext

17 BooksExamples.BooksEntities dbcontext =

18 new BooksExamples.BooksEntities();

19 // get authors and ISBNs of each book they co-authored

20 var authorsAndISBNs =

21 from author in dbcontext.Authors

22 from book in author.Titles

23 orderby author.LastName, author.FirstName

24 select new { author.FirstName, author.LastName, book.ISBN };

25 outputTextBox.AppendText( "Authors and ISBNs:" );

26 // display authors and ISBNs in tabular format

27 foreach ( var element in authorsAndISBNs )

28 {

29 outputTextBox.AppendText(

30 String.Format( "\r\n\t{e,-10} {1,-10} {2,-10}",

31 element.FirstName, element.LastName, element.ISBN ) );
32 } // end foreach

33 // get authors and titles of each book they co-authored
34 var authorsAndTitles =

35 from book in dbcontext.Titles
36 from author in book.Authors
37 orderby author.LastName, author.FirstName, book.Titlel
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38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

select new { author.FirstName, author.LastName, book.Titlel };
outputTextBox.AppendText( "\r\n\r\nAuthors and titles:" );
// display authors and titles in tabular format
foreach ( var element in authorsAndTitles )
{
outputTextBox.AppendText (
String.Format( "\r\n\t{e,-10} {1,-10} {2}",
element.FirstName, element.LastName, element.Titlel ) );
} // end foreach
// get authors and titles of each book
// they co-authored; group by author
var titlesByAuthor =
from author in dbcontext.Authors
orderby author.LastName, author.FirstName
select new { Name = author.FirstName + " "
Titles =
from book in author.Titles
orderby book.Titlel
select book.Titlel };
outputTextBox.AppendText( "\r\n\r\nTitles grouped by author:" );

+ author.LastName,

// display titles written by each author, grouped by author
foreach ( var author in titlesByAuthor )
{
// display author's name

outputTextBox.AppendText( "\r\n\t" + author.Name + ":" );
// display titles written by that author

foreach ( var title in author.Titles )
{
outputTextBox.AppendText( "\r\n\t\t" + title );
} // end inner foreach
} // end outer foreach
} // end method JoiningTableData_Load
} // end class JoiningTableData
} // end namespace JoinQueries

tob Lo Goludl a€l) 8 LY
ledlgad) (oSl A5 cilgall o land (g day)l)
t S Jpang cpilsall Jsan il Jagy (24 () 21 Slanl) J¥) St oy

from author in dbcontext.Authors
from book in author.Titles
orderby author.LastName, author.FirstName

select new { author.FirstName, author.LastName, book.ISBN };

Sl a5 Laiy LAUthOrs Gl Jsaa (e aUthor calie JS e Joanlly 31 from s)le 56
Caliall ISBN €U A651 e Jsmall Author caall oe Titles sa0sall dualall alasiuly 456 from

Ll

e Jsasll AUthOrISBN Jsaall  sagasal)l aia¥) L) cilasbes clilall SIS 2 3 aadiiay
Oadlsall (e collection duaseas from (i )lall UKD dagipall il (3% ISBN dd)sall il et'éj
Ainy) s Jae A (book 5 author) cpvas gopaie JAak ilall ols 68 WS (agiiSs
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& ey LastName Gy mitll sy orderby syl asii .agre Jalaill (8) cblall (K4
oY1 ANy FirstName Js¥) aw¥) gsay Jsene uaa aa clish 24 bl a8 FirstName
Sl Jsan (30 DOOK U1 ISBN o8 as AuthOrs uilsall Jsaa (e author alsal LastName
ccalgall Jaa J8 e alse Titles

Anonymous Types 4 seaall i)

fay Caghuall Caypat S Gays ULl 5an) aadind Ao Cigha oyl Ageaal) Ll zans
pasiall asias {0 GV e caall e liacly de siie NEW Tpalital) ALSIG Jsgae Jasd (o el
L 3¢ illy public dsle ailadll sda (S5 o laeVl 323adll (ailadll (gemy Caal Ciypt Algy
CayaY Gl V) Coall o) eUaely ansiall asiy . mpall o Ll amy dpald dad yuss GUSY .read-only
(41 b)) var dabisad) 4K aadtid Caall 1 (e paatie Caypatl 2 a3 Ladie GllAlg 4l 13a

{} GV e alls s Aludis apd lly Canal) e TOSHriNG ikl Cappaty Load as i) a5
-Jaalsts A sunia PropertyName = value zls5¥) (e 3l Lo (goal

leidlsall oSl cpglic s cpdlsall o land G oyl
t Sl Jsam s Gailsall Jsan bl Jayys (38 A 35 5haull) B Sl a s,

from book in dbcontext.Titles
from author in book.Authors

orderby author.LastName, author.FirstName, book.Titlel

select new { author.FirstName, author.LastName, book.Titlel };

) Sl agilie J<i

talyall (385 (oSN apend
salpall 335 SN apeaty (56 Y 50 shaull) bl Sleia) oy

from author in dbcontext.Authors
orderby author.LastName, author.FirstName
select new { Name = author.FirstName + " " + author.LastName,
Titles =
from book in author.Titles

orderby book.Titlel

select book.Titlel };

alatinly el et ashy . Lgalgal) €I Ay Calial) ol (o Dlxial) 138 =30 (e juaie IS 00
Cpdlsdl e oysall outer ajlal) Slaily) o .select 3ke A nested query Gacae oDt
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Master/Detail s 8/ i) zigai sl

P WS e JS S (apmy o8/ oy g asad o L) () Gadaill 1 gy

of5 [0 M|+ X H

First Name:  Abbey Last Mame: Deitel

ISBM EditionMumber Copyright
3 Android for Programmers: An App-... 202

1
0132151006 Intemet & Word Wide Web How ... |5 22
0132550601 Simphy Visual Basic 2010 4 2013
(0133406954 Visual Basic 2012 How to Program |6 2014

A et ol
taa g pia L) 1 AgY) 5gladl)
z 3sall aw .Master/Detail 4aws Windows Forms Application laail (e sas g5 pia o Lish o8
-Master/Detail 41 j=ill Laals s 235 Details.cs
:Author Jgaall cilily jias 48l (4 5 ghal)
Author Jgaall ) cilily jiae ikl o8
17 dgail) ¢ Lad) s AAIEY 3 gladl)
Sy Aaael) Al Hleday Data Sources cubilull jaaa 33U 8 Title saéell e jalh 3 o

.Details

Data Sources

‘s @
4 {} BooksExamples

» &t (I
DataGridView

Details
= [Mone]

Customize...

.G'J)Aﬂ\ ‘_A\ Author 322l Cian (é ?3 °
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.authorBindingNavigator J\ssill i authorBindingSource

‘M 4o of {0} | b M | 4= X W |
Authar 1D .
First Mame:
Last Name:
o u|
W auth erBindingSource - authorBindingMavigator

.z 3sadll ) Author 338al) st 3a5a gall Titles 328all sy a3 @
il Blily eyl AE ae zigall ) titleBindingSource Lyl jaie ddla) Suw e
.DataGridView

Data Sources

‘|‘i c; ......................................................................................................................................................................................
4 ()} BooksExamples i o ster/Det [
4 @] Author o4 o of(0} | b bl |+ X W
AuthorlD
Firsthame Author [D: First Name: Last Name:
LastName

b @ Titles [+

ISEN Title: EditionMumber Copyright

w authorBindingSource - authorBindingMavigator w titlesBindingSource

1 U 2SI ALUS, o g

// Details.cs

// Using a DataGridView to display details based on a selection.
using System;

using System.Data.Entity;

using System.Ling;

using System.Windows.Forms;
namespace MasterDetail

{

public partial class Details: Form
10 {

11 public Details()

12 {

VLoNOTUTEA,WNER
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13 InitializeComponent();

14 } // end constructor

15 // Entity Framework DBContext

16 BooksExamples.BooksEntities dbcontext =

17 new BooksExamples.BooksEntities();

18 // initialize data sources when the Form is loaded

19 private void Details_Load( object sender, EventArgs e )
20 {

21 // load Authors table ordered by LastName then FirstName
22 dbcontext.Authors

23 .0OrderBy( author => author.LastName )

24 .ThenBy( author => author.FirstName )

25 .Load();

26 // specify DataSource for authorBindingSource

27 authorBindingSource.DataSource = dbcontext.Authors.Local;
28 } // end method Details_Load

29 } // end class Details

30 } // end namespace MasterDetail

.dbcontext sl el 17516 ,hull 3 a5

DY) ) 85 Aipe 3SI 8 Gudlial) Jyan cOlans Jiaay 25 ) 23 a8 s
IV A B i e

) dbcontext. Authors.Local stk 27 jhaull a5

2Saill jalic s ay)ll 38s) Le authorBindingSource.DataSource

S yeda) Lae ) cilsall (S aa titlesBindingSource.DataSource Ly I JSiy &
Al & sl sl Calgal)
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sacll e b e gperdiuall mewy AddressBook cpslie iy Gali Ll JEdI a3 a8
:AddressBook.mdf bl

sl il ddlal e

g all Gy agand g ol (alliY) ge Eandl e

coadd Alily et e

coadd alily s e
& BindingNavigator Jasll i mavsw WS .t Galia P e Lkl (e Gulaill o586
cadally d8lea )y el oy Janll e Y)

i i
) AddressBook | (S e |

H 4 |1 of6 | b M |90 X W
AddressID: 2 |
First Mame: Lisa

Last Mame: Black

Email: Iblack@deitel.com

Phone Mumber: 555-654-3210

Find an entry by last name

Last Mames; Find

[ Browse All Entries ]

oalail) Ly Find ) 5 ol 5 5280 Jaud (atll Bsaia 8 CanlY) s Jaol e

¥l odgr V) agand lay Gl
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= ,ﬂ.ddnessBmchblﬂu1
4 4|1 IGFZPH F X W
AddressID: 6 |
First Mame: loe
Last Mame: Brown
Email: jerown@deitel.com

Phone Mumber: 555-555-0987

Find an entry by last name

Last Mame: Br | Find l

[ Browse All Entries ]

il men leha) ) 32521l Browse All Entries aeall dulas )3l e &l o

= AddressBmkAIEIﬂu
H 41 'ofﬁi»vl#}-XI-‘I
Address ID: 2 |
First Marme: Lisa
Last Mame: Black
Ernail: Iblack@deitel.com

Phone Mumber: 555-654-3210

Find an entry by last name

Last Mame: Find

I Browse All Entries I

Jaadl Jalsa
ralilbd) (RS 7z dgad gad ) Cuall AiCa ¢ L) 1 A6Y) 5hdl
bl 5 =3sai gsain lly AddressExample ciall dSe lle cudat WS sl o
.AddressBook.mdf lilull sacl8 ae Jalaill

:Addresses fasly Yoan lilull 5206 g5a3 o
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Server Explorer & X

(] wag
4 g¥ Data Connections
4 Tables
4 [FA Addresses
mo AddressID
B FirstMame
H LastMame
H Email
H PhoneMumber
Views
Stored Procedures
Functions

Types
Azsemblies

B

=

F

- Synonyms
B

=

Servers

5

g¥ SharePoint Connections
a=m Windows Azure

w7

.AddressModel.edmX aaus bl Jsand) 4] Caualy cililadl IS zagas p il o

AddressModel.edmx [Diagraml] & > EEEE ST E

= Properties

vt AddressID
Cl # FirstMName n
F# LastName
& Email
& PhoneNumber

= Navigation Properties

:Windows Forms Application iy sk ¢ L) :A5l 5 ghdl)
AddressBook aa.s AddressExample Jall (uéi e saig Gadsi il e
Address Book ) z3sall paill dpald Jie s .CONtACES.CS 7 dsaill cile dpaudiy o3 @
.startup project lad) g x5 sa AddressBook g il Jzal @
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4 {} AddressExample

e B

AddressID
Email
FirstMame
LastMame
PhoneMumber

il calet LS L) Al LoD galyal) 8Ly o3 o
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riadl A ualind) A3La) :dacalil) 5 ghadl

degaan Bodia Gea findButton sl jal 5y fiNTEXtBOX 4nwy ai (sdia ddlaal A8

.GroupBox

gaen Gabainl axdieall 2 laall deseadll (3saua caad browseAlIButton el ) Lead ol
.Browse All Entries (=il sald aay <l

: 3lsal) 3 ) sS

/ Contact.cs

// Manipulating an address book.
using System;

using System.Data;

using System.Data.Entity;

using System.Data.Entity.Validation;
using System.Ling;

using System.Windows.Forms;
namespace AddressBook

{

public partial class Contacts: Form

{
public Contacts()

{
InitializeComponent();
} // end constructor
// Entity Framework DBContext
private AddressExample.AddressBookEntities dbcontext = null;
// fill our addressBindingSource with all rows, ordered by name
private void RefreshContacts()
{
// Dispose old DBContext, if any
if ( dbcontext != null )

dbcontext.Dispose();
// create new DBContext so we can reorder records based on edits
dbcontext = new AddressExample.AddressBookEntities();
// use LINQ to order the Addresses table contents
// by last name, then first name
dbcontext.Addresses
.OrderBy( entry => entry.LastName )
.ThenBy( entry => entry.FirstName )
.Load();
// specify DataSource for addressBindingSource
addressBindingSource.DataSource = dbcontext.Addresses.lLocal;
addressBindingSource.MoveFirst(); // go to first result
findTextBox.Clear(); // clear the Find TextBox
} // end method RefreshContacts
// when the form loads, fill it with data from the database
private void Contacts_Load( object sender, EventArgs e )
{

RefreshContacts(); // fill binding with data from database
} // end method Contacts_Load
// Click event handler for the Save Button in the
// BindingNavigator saves the changes made to the data
private void addressBindingNavigatorSaveItem_Click(
object sender, EventArgs e )

{
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48 Validate(); // validate input fields

49 addressBindingSource.EndEdit(); // complete current edit, if any
50 // try to save changes

51 try

52 {

53 dbcontext.SaveChanges(); // write changes to database file
54 } // end try

55 catch ( DbEntityValidationException )

56 {

57 MessageBox.Show( "Columns cannot be empty",

58 "Entity Validation Exception" );

59 } // end catch

60 RefreshContacts(); // change back to initial unfiltered data
61 } // end method addressBindingNavigatorSaveItem_ Click

62 // use LINQ to create a data source that contains only people
63 // with last names that start with the specified text

64 private void findButton_Click( object sender, EventArgs e )
65 {

66 // use LINQ to filter contacts with last names that

67 // start with findTextBox contents

68 var lastNameQuery =

69 from address in dbcontext.Addresses

70 where address.LastName.StartsWith( findTextBox.Text )

71 orderby address.LastName, address.FirstName

72 select address;

73 // display matching contacts

74 addressBindingSource.DataSource = lastNameQuery.TolList();

75 addressBindingSource.MoveFirst(); // go to first result

76 // don't allow add/delete when contacts are filtered

77 bindingNavigatorAddNewItem.Enabled = false;

78 bindingNavigatorDeleteItem.Enabled = false;

79 } // end method findButton_Click

80 // reload addressBindingSource with all rows

81 private void browseAllButton_Click( object sender, EventArgs e )
82

83 // allow add/delete when contacts are not filtered

84 bindingNavigatorAddNewItem.Enabled = true;

85 bindingNavigatorDeleteItem.Enabled = true;

86 RefreshContacts(); // change back to initial unfiltered data
87 } // end method browseButton_Click

88 } // end class Contacts

89 } // end namespace AddressBook

:RefreshContacts 4i, Jai|
maling oSaty 535 addressBindingSource aSaill jaie dayy cangy Al Al 8 Laiag LS
< dbcontext ce mypailly JEall 138 8 L . clild) 32c 8 ae Jeliy 53 dbcontext e dgals)
Vs (37 Y 20 ,hul) RefreshContacts daghll b Loyl Jumis aslisly asi Wil V) .18 laud)

CAY) @yl eyl 8 Wil diul 2
Aiphll slesivl L Ul Gl 48 Jla 5.5 B null oS 13 W dbcontext ¢Sl (ass Yl 2
Al aasiiall Sy a8 O i sale) Chagn el asd a4l A ey 43le Dispose
o=beY) iz 31 5 30 sl a5V lestin el b Ol i Cua) sland) Jaany

ISSN: 2617-989X 240



Events driven programming _ Ch12
ee Byl 34 jhadl b 5 8 (ale V) Jead S QY1 e Gs A ey 5aY) a3y
550Al bl
e Jsl ) &L 35 S o,

:Contacts_Load 43, ki)

.RefreshContacts aslull 4kl ¢ lesin) day)lall oda 4 &3

:addressBindingNavigatorSaveltem_Click 44, !

L) 32018 8 cdlael Jais ALl o3 8

:findButton_Click 43, i)

Gstia b Aiadl Gl agiland Tag ol (el e Gall LINQ i) diphll 238 a2dis
LCaanl

T4 haudl aadis, GliN 355006 BindingSource’s DataSource ) LINQ adlain) sl Jayy i€ty
i) il List 4l Jis e Jseasll TOList 4dyykl

s Ols b L) CBlLaas @l A3adly dbeontext s Gl ae Ll s levie
5 Add new L3I e JS dmii o Gally agi U, L 08 Cagus 5l UL (e Adgdas f Adlias
el dlee o Delete

:browseAllButton_Click 43, i)

.Delete 5 Add new ),5Y) i salels RefreshContacts diphll ¢ lesinly 28kl o34 a8

ISSN: 2617-989X 241



	Events driven programming_Chapter1
	1
	2
	3
	4
	4.1
	4.2
	4.3
	4.4
	5
	6
	Events driven programming_Chapter2
	1
	2
	3
	Events driven programming_Chapter3
	1
	1.1
	2
	3
	4
	5
	Events driven programming_Chapter4
	1
	2
	2.1
	2.2
	3
	3.1
	Events driven programming_Chapter5
	1
	2
	3
	Events driven programming_Chapter6
	1
	2
	3
	Events driven programming_Chapter7
	1
	2
	3
	Events driven programming_Chapter8
	1
	1.1
	1.2
	1.3
	1.4
	2
	2.1
	2.2
	2.3
	3
	3.1
	3.2
	3.3
	Events driven programming_Chapter9
	1
	1.1
	1.2
	2
	2.1
	2.2
	Events driven programming_Chapter10
	1
	1.1
	1.2
	1.3
	1.4
	1.5
	1.6
	2
	2.1
	2.2
	2.2.1
	2.2.2
	2.2.3
	Events driven programming_Chapter11
	1
	2
	Events driven programming_Chapter12
	1
	2
	2.1



