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13.1 Introduction

» Continues study of Graphical User Interface

» Explores:
— Menus
— LinkLabels
— ListBox
— CheckedListBox
— ComboBoxes
— TreeView control
— Tab controls
— Multiple-document interface windows
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13.2 Menus

» Group related commands together

e Contain:
— Commands
— Submenus

» Exit uses Application class to quit
» Color options mutually exclusive
» Every option has its own event handler
» Font style options use Xor operator

© 2002 Prentice Hall. All rights reserved.
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Fig. 13.2 Visual Studio .NET Menu Designer.
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13.2 Menus

MainMenu and Description / Delegate and Event Arguments
Menultemeventsand

properties

MainMenu Properties

Menultems Collection of Menu I tems for the MainMenu.

RightTolLeft Used to display text from right to left. Useful for languages that are

read from right to left.

Menultem Properties

Checked Whether menu item appears checked (according to property
RadioCheck). Default false, meaning that the menu item is not
checked.

Index Item’s position in parent menu.

Menultems Collection of submenu items for this menu item.
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13.2 Menus

MergeOrder

This property sets the position of menu item when parent menu merged
with another menu.

MergeType

This property takes a value of the MenuMerge enumeration. Specifies
how parent menu merges with another menu. Possible values are Add,
Mergeltems, Remove and Replace.

RadioCheck

If true, menu item appears as radio button (black circle) when
checked; if false, menu item displays checkmark. Default false.

Shortcut

Shortcut key for the menu item (i.e. Ctrl + F9 can be equivalent to
clicking a specific item).

ShowShortcut

If true, shortcut key shown beside menu item text. Default true.

Text

Text to appear on menu item. To make an Alt access shortcut, precede
a character with & (i.e. &Fi le for File).

Common Events

(Delegate EventHandler, event arguments EventArgs)

Click

Raised when item is clicked or shortcut key is used. Default when
double-clicked in designer.

Fg. 13.3

MainMenu and Menultem propertiesand events.

© 2002 Prentice Hall. All rights reserved.
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// Fig 13.4: MenuTest.cs

@] Outline

// Using menus to change font colors and styles.

using System;
using System.Drawing;
using System.Collections;

using System.ComponentModel;
using System.Windows.Forms;

using System.Data;

public class MenuTest :

{
// display label

private System.Windows.

// main menu (contains

private System.Windows.

// file menu

private System.Windows.
private System.Windows.
private System.Windows.

// format menu

private System.Windows.

// color submenu

private System.Windows.
private System.Windows.
private System.Windows.
private System.Windows.
private System.Windows.

Forms._Menultem exitMenultem«——

MenuTest.cs

System._Windows.Forms.Form

Forms.Label displayLabel;

file and format menu)
Forms.MainMenu mainMenu;

Forms.Menultem fileMenultem; / About command

Forms.Menultem aboutMenultem;

| Exit command

Forms.Menultem formatMenultem;

Forms.Menultem colorMenultem;

Forms.Menultem blackMenultem;
Forms.Menultem blueMenultem;

Forms.Menultem redMenultem;

Forms.Menultem

greenMenul tem;
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9
34 // font submenu E Outline
35 private System.Windows.Forms.Menultem timesMenultem; -
36 private System.Windows.Forms._Menultem courierMenultem;
37 private System.Windows.Forms.Menultem comicMenultem;
38 private System.Windows.Forms.Menultem boldMenultem; MenuTest.cs
39 private System.Windows.Forms.Menultem italicMenultem; Font options
40 private System.Windows.Forms.Menultem fontMenultem;
41
42 private System.Windows.Forms.Menultem separatorMenultem; Style options
43
44 [STAThread]
45 static void Main(Q)
46 {
47 Application.Run( new MenuTest() );
48
49
50 // display MessageBox About event
51 private void aboutMenultem_Click( «— | handler
52 object sender, System.EventArgs e )
53
54 MessageBox . Show(
55) “This is an example\nof using menus.",
56 “About™, MessageBoxButtons.OK,
57 MessageBoxlcon. Information );
58 }
59
60 // exit program o
61 private void exitMenultem_Click( Exit event
62 object sender, System.EventArgs e ) Handler
63
64 Application.Exit();
65
66
© 2002 Prentice Hall.
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A :
67 // reset color Outline
68 private void ClearColor() -
69 {
70 // clear all checkmarks
71 blackMenultem.Checked = false; MenuTest.cs
72 blueMenultem.Checked = false;
73 redMenultem.Checked = false;
74 greenMenultem.Checked = false;
75 }
76
77 // update menu state and color display black
78 private void blackMenultem Click( «—— | Black event
79 object sender, System.EventArgs e )
i handler
81 // reset checkmarks for color menu items
82 ClearColor(Q);
83
84 // set color to black
85 displayLabel .ForeColor = Color.Black;
86 blackMenultem.Checked = true;
87 }
88
89 // update menu state and color display blue
90 private void blueMenuItem_Click(<\
91 object sender, System.EventArgs e ) Blue event
92 {
93 // reset checkmarks for color menu items Handler
94 ClearColor();
g5
96 // set color to blue
97 displayLabel .ForeColor = Color.Blue;
98 blueMenultem.Checked = true;
99
100

© 2002 Prentice Hall.
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11
101 // update menu state and color display red @ Out”ne
102 private void redMenultem_Click( -
103 object sender, System.EventArgs e
104 { Red event M T
105 // reset checkmarks for color menu items handler enuTest.cs
106 ClearColor(Q);
107
108 // set color to red
109 displayLabel .ForeColor = Color.Red;
110 redMenultem.Checked = true;
111 ¥
112
113 // update menu state and color display green
114 private void greenMenultem_Click(
ﬁg n object sender, System.EventArgs e‘N Green event
117 // reset checkmarks for color menu items handler
118 ClearColor();
119
120 // set color to green
121 displayLabel .ForeColor = Color.Green;
122 greenMenultem.Checked = true;
123 }
124
125 // reset font types
126 private void ClearFont()
127
128 // clear all checkmarks
129 timesMenultem.Checked = false;
130 courierMenultem.Checked false;
131 comicMenultem.Checked = false;
132 ¥
133
© 2002 Prentice Hall.
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134 // update menu state and set font to Times Out”ne
135 private void timesMenultem_Click( -
136 object sender, System.EventArgs e ) Times New Roman
137
138 ¢ // reset checkmarks for font menu items event handler nuTest.cs
139 ClearFont();
140
141 // set Times New Roman font
142 timesMenultem.Checked = true;
143 displayLabel .Font = new Font(
144 “Times New Roman', 14, displayLabel_Font.Style );
145 ¥
146
147 // update menu state and set font to Courier
148 private void courierMenultem_Click( .
149 object sender, System.EventArgs e‘N Courier New
150 { ) event handler
151 // reset checkmarks for font menu items
152 ClearFont();
{i5S
154 // set Courier font
155 courierMenultem.Checked = true;
156 displayLabel .Font = new Font(
157 “"Courier New", 14, displayLabel.Font.Style );
158 }
159
160 // update menu state and set font to Comic Sans MS
161 private void comicMenultem Click( ¥—— | Comic Sans
162 object sender, System.EventArgs e ) event handler
163
164 // reset checkmarks for font menu items
165 ClearFont();
166

© 2002 Prentice Hall.
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13
167 // set Comic Sans font @ Outline
168 comicMenultem.Checked = true;
169 displayLabel .Font = new Font(
170 “"Comic Sans MS", 14, displayLabel.Font.Style );
171 3 MenuTest.cs
172
173 // toggle checkmark and toggle bold style
174 private void boldMenultem Click( <« | Bold event
175 object sender, System.EventArgs e ) handler
176 {
177 // toggle checkmark
178 boldMenultem.Checked = !boldMenultem.Checked;
179
180 // use Xor to toggle bold, keep all other styles
181 displayLabel .Font = new Font(
182 displayLabel .Font.FontFamily, 14,
183 displayLabel .Font.Style ~ FontStyle.Bold );
184 3
185
186 // toggle checkmark and toggle italic style
187 private void italicMenultem_Click( i
188 object sender, System.EventArgs e) Italic event
189 { handler
190 // toggle checkmark
191 italicMenultem.Checked = litalicMenultem.Checked;
192
193 // use Xor to toggle bold, keep all other styles
194 displayLabel .Font = new Font(
195 displayLabel .Font.FontFamily, 14,
196 displayLabel _Font.Style ~ FontStyle.ltalic );
197 ¥
198
199 } // end class MenuTest
© 2002 Prentice Hall.
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13.3 LinkLabels

* Displays links to other objects
— Uses event handlers to link to right file or program
— Start method of Process class opens other programs

 Derived from class Label, inherits functionality

© 2002 Prentice Hall. All rights reserved. - -
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13.3 LinkLabels

LinkLabel M Fomi MRS

on a form \

Hand image
displayed when

mouse cursor over
aLinkLabel

linkl abel1

Fig. 13.5 LinkLabel control in the design phase and in running program.
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13.3 LinkLabels

17

LinkLabel properties|Description / Delegate and Event Arguments

and events

Common Properties

ActivelLinkColor Specifies the color of the active link when clicked. Default is red.

LinkArea Specifies which portion of text in the LinkLabel is treated as part of
the link.

LinkBehavior Specifies the link’s behavior, such as how the link appears when the
mouse is placed over it.

LinkColor Specifies the original color of all links before they have been visited.
Default is blue.

Links Lists the LinkLabel . Link objects, which are the links contained
inthe LinkLabel.

LinkVisited If True, link appears as if it were visited (its color is changed to that
specified by property VisitedLinkColor). Default False.

Text Specifies the text to appear on the control.

UseMnemonic If True, & character in Text property acts as a shortcut (similar to

the Alt shortcut in menus).

VisitedLinkColor |Specifies the color of visited links. Defaultis Color.Purple.

Common Event (Delegate LinkLabelLinkClickedEventHandler, event
arguments LinkLabelLinkClickedEventArgs)

LinkClicked Generated when link is clicked. Default when control is double-

clicked in designer.

© 2002 Prentice Hall. All rights reserved. - -
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// Fig. 13.7: LinkLabelTest.cs
// Using LinkLabels to create hyperlinks.

using System;

using System.Drawing;

using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;
using System.Data;

public class LinkLabelTest : System.Windows.Forms.Form

{

// linklabels to C: drive, www.deitel.com and Notepad

private System.Windows.Forms.LinkLabel driveLinkLabel;« | C drjve.link
private System.Windows.Forms.LinkLabel deitelLinkLabel

private System.Windows.Forms.LinkLabel notepadLinkLabels.

Notej link
[STAThread]
static void Main()
Application.Run( new LinkLabelTest() );
// browse C:\ drive
private void driveLinkLabel_LinkClicked( object sender, :
System.Windows.Forms.LinkLabelLinkClickedEventArgs e ?r\\\~ C drive
event handler

driveLinkLabel .LinkVisited = true;
System.Diagnostics.Process.Start( “C:\\" );
3

m ] 18
Outline

LinkLabelTest.cs

Deitel website

Start method to open
other programs

© 2002 Prentice Hall.
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@ ] 19
Outline

Deitel website [PelTest.cs

event handler

Notepad
event handler

32 // load www.deitel.com in Web broswer

33 private void deitelLinkLabel_LinkClicked( object sender
34 System.Windows.Forms.LinkLabelLinkClickedEventArgs e‘}\\
35 {

36 deitelLinkLabel.LinkVisited = true;

37 System.Diagnostics.Process. Start(

38 “1Explore™, "http://www.deitel.com™ );

39 }

40

41 // run application Notepad

42 private void notepadLinkLabel_LinkClicked(

43 object sender, \
44 System.Windows.Forms.LinkLabelLinkClickedEventArgs e )
45 {

46 notepadLinkLabel .LinkVisited = true;

47

48 // program called as if in run

49 // menu and full path not needed

50 System.Diagnostics.Process.Start( "notepad” );

51 3}

52

55 } 7/ end class LinkLabelTest

© 2002 Prentice Hall.
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Program Output
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13.4 ListBoxes and CheckedListBoxes

e L istBoxes

— Allow users to view and select from items on a list
— Static objects

— SelectionMode property determines number of items
that can be selected

— Property I'tems returns all objects in list
— Property Selected I tem returns current selected item
— Property SelectedIndex returns index of selected item

— Property GetSelected returns true if property at given
index is selected

— Use Add method to add to Items collection
» myListBox.l'tems._Add(“myListltem”)

© 2002 Prentice Hall. All rights reserved. - -
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13.4 ListBoxes and CheckedListBoxes
e CheckedListBoxes

— Extends ListBox by placing check boxes next to items
— Can select more than one object at one time

© 2002 Prentice Hall. All rights reserved. - -
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13.4.1 ListBoxes
e Class ListBoxTest

— Allows users to add and remove items from ListBox
— Uses event handlers to add to, remove from and clear list

© 2002 Prentice Hall. All rights reserved. - -
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13.4.2 CheckedLi1stBoxes

e CheckedListBox derives from class ListBox

Can add to, remove from or clear list

Can select multiple items from the list

Properties CurrentValue and NewValue return state of
object selected

Properties Checked I tems and CheckedIndices
return the objects and indices of selected items respectively

© 2002 Prentice Hall. All rights reserved. - -
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13.4 ListBoxes and CheckListBoxes

Selected Items:

Checked item\>

@ Forml 9 [=1 ListBox
/

ltem 3 of 6

ltern 4 of 6

ltern 5 of & =l
Scroll bars
appear if
necessary

O tem 3 0f 7

[ term 4 of 7

O 7

O tem G of 7

ltern 7 of?/ﬂ il
CheckedListBox

Fig. 13.8 ListBox and CheckedListBox on a form.
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13.4 ListBoxes and CheckListBoxes

ListBox properties,
methodsand events

Description / Delegate and Event Arguments

Common Properties

Items

Lists the collection of items within the ListBox.

MultiColumn

Indicates whether the ListBox can break a list into multiple
columns. Multiple columns are used to make vertical scroll bars
unnecessary.

Selectedlndex

Returns the index of the currently selected item. If the user selects
multiple items, this method arbitrarily returns one of the selected
indices; if no items have been selected, the method returns - 1.

SelectedIndices

Returns a collection of the indices of all currently selected items.

Selectedltem

Returns a reference to the currently selected item (if multiple items are
selected, it returns the item with the lowest index number).

Selectedltems

Returns a collection of the currently selected item(s).

SelectionMode

Determines the number of items that can be selected and the means
through which multiple items can be selected. Values None, One,
MultiSimple (multiple selection allowed) and Mul tiExtended
(multiple selection allowed via a combination of arrow keys, mouse
clicks and Shift and Control buttons).

Sorted

Indicates whether items appear in alphabetical order. True causes
alphabetization; default is Fal se.

Common Method

GetSelected

Takes an index, and returns True if the corresponding item is
selected.

© 2002 Prentice Hall. All rights reserved. - -
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13.4 ListBoxes and CheckListBoxes

String Collection Editor

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

Iteml :I
Itemz

Item3...

4
Fig. 13.10 String Collection Editor.
© 2002 Prentice Hall. All rights reserved. - -
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1 // Fig 13.11: ListBoxTest.cs Outline
2 // Program to add, remove and clear list box items.
&
4 using System; -
5 using System.Drawing; ListBoxTest.cs
6 using System.Collections;
7 using System.ComponentModel;
8 using System.Windows.Forms;
9 using System.Data;
10
11 public class ListBoxTest : System.Windows.Forms.Form
12
13 // contains user-input list of elements ) )
14 private System.Windows.Forms.ListBox displayListBox; Display ListBox
15
16 // user input textbox ‘/{ Text field for input |
17 private System.Windows.Forms.TextBox inputTextBox; P
18
19 // add, remove, clear and exit command buttons
20 private System.Windows.Forms.Button addButton; Add button
21 private System.Windows.Forms.Button removeButton;
22 private System.Windows.Forms.Button clearButton; Clear button '
23 private System_Windows.Forms.Button exitButton;
24 .
25 [STAThread] Exit button
26 static void MainQ)
27
28 Application.Run( new ListBoxTest() );
29
30

© 2002 Prentice Hall.
All rights reserved.
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31 // add new item (text from input box) E Outline
32 // and clear input box -
33 private void addButton_Click( Add event
2151 . object sender, System.EventArgs e ) handler ListBoxTest.cs
36 displayListBox. Items.Add( inputTextBox.Text );
37 inputTextBox.Clear();
38 3} Add method
39
40 // remove item if one selected
41 private void removeButton_Click(
42 object sender, System.EventArgs e )
43 {
44 {/ remove onl)_/ if item selected Test if item is
45 if ( displayListBox.SelectedIndex != -1 )‘/ I d
46 displayListBox. Items.RemoveAt(«——F——| selecte:
47 displayListBox.SelectedIndex ); e
48 }
49
50 // clear all items
51 private void clearButton_Click(
52 object sender, System.EventArgs e )
53 {
54 isplayListBox. Items.Clear();
= displayListBox. Items.Clear() : Clear method
56
57 // exit application
58 private void exitButton_Click(
59 object sender, System.EventArgs e )
60 { E
61 Application.Exit();
62 ¥
63
64 } 7/ end class ListBoxTest )

© 2002 Prentice Hall.

All rights reserved.
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13.4 ListBoxes and CheckListBoxes

CheckedListBox
properties, methodsand
events

Description / Delegate and Event Arguments

Common Properties

(All the ListBox properties and events are inherited by
CheckedListBox.)

Checkedltems

The collection of items that are checked. Not the same as the selected
items, which are highlighted (but not necessarily checked).

CheckedlIndices

Returns indices for the items that are checked. Not the same as the
selected indices.

SelectionMode

Can only have values One (allows multiple selection) or None (does
not allow multiple selection).

Common Methods

GetltemChecked

Takes an index and returns true if corresponding item checked.

Common Events

(Delegate 1'temCheckEventHandler, eventarguments
ItemCheckEventArgs)

ItemCheck

Raised when an item is checked or unchecked.

ItemCheckEventArgs
Properties

CurrentValue

W hether current item is checked or unchecked. Values Checked,
Unchecked or Indeterminate.

Index

Index of item that changed.

NewValue

New state of item.

Fig. 13.12 CheckedListBox properties, methodsand events.

© 2002 Prentice Hall. All rights reserved. - -

33

©CoO~NOOUODAWNE

// Fig. 13.13: CheckedListBoxTest.cs

// Using the checked list boxes to add items to a list box

using System;
using System.Drawing;

using System.Data;

@] Outline

34

CheckedListBoxTe
using System.Collections; st.cs
using System.ComponentModel;
using System.Windows.Forms;

public class CheckedListBoxTest : System.Windows.Forms.Form

// list of available book titles N
private System.Windows.Forms.CheckedListBox CheckedListBox

inputCheckedListBox;

{

// user selection list

private System.Windows.Forms.ListBox displayListBox; ListBox

[STAThread]
static void Main()

Application.Run( new CheckedListBoxTest() );

// item about to change,
// add or remove from displayListBox ItemCheck
private void inputCheckedListBox_ItemCheck(/

object sender,

event handler

System.Windows.Forms. I temCheckEventArgs e )

// obtain reference of selected item

string item =

inputCheckedListBox.Selectedltem.ToString();

All rights reserved.
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35
36 // if item checked add to listbox E Outline
37 // otherwise remove from listbox
38 if ( e.Newvalue == CheckState.Checked )
39 isplayListBox. 1 -A i 5 -
b elscejlsp ayListBox. Items.Add( item ); Add Item CheckedListBoxTe
41 displayListBox. Items.Remove( item ); st.cs
42 Remove Item
43 } 7/ end method inputCheckedListBox_Click
44
45 } // end class CheckedListBox
[ CheckedListBoxTest [N [=] 3 | [l % CheckedListBoxTest i [=1 3 Program Output

L1+t HTP = CH+ HTP = Ce+ HTP

L sva TP [y Java HTP Java HTF

[ vB HTF B HTP

L Internet & W L Intsrnet &

] Per HTP =l ] Per HTP =l

™ CheckedListBoxTest 19 [=1 3 | W % CheckedListBouTest M=

Ci+ HTP - C+ HTP L Intermet & Wit =] C++ HTP

DW VE HTP [ Perl HTP VB HTF

VB HTP L Python HTF Advanced Java HTP

L Internet & W ]

] Per HTP =l
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13.5 ComboBoxes

e Combine TextBox and drop-down list
= Add method adds object to collection

* Properties:
— DropDownStyle: determines type of ComboBox
— ltems: returns objects in the list
— Selectedltem: returns object selected
— SelectedIndex: returns index of selected item

© 2002 Prentice Hall. All rights reserved.
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13.5 ComboBoxes

™ Form1 9 [=] X

[t
lterm 3 of 2 k

Fig. 13.14 Demonstrating a ComboBoX.
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13.5 ComboBoxes

ComboBox eventsand

Description / Delegate and Event Arguments

properties

Common Properties

DropDownStyle Determines the type of combo box. Value Simp le means that the
text portion is editable and the list portion is always visible. Value
DropDown (the default) means that the text portion is editable but an
arrow button must be clicked to see the list portion. Value
DropDownL ist means that the text portion is not editable and the
arrow button must be clicked to see the list portion.

Items Collection of items in the ComboBox control.

MaxDropDownltems

Maximum number of items to display in the drop-down list (between
1 and 100). If value is exceeded, a scroll bar appears.

SelectedIndex

Returns index of currently selected item. If there is no currently
selected item, -1 is returned.

Selectedltem

Returns reference to currently selected item.

Sorted

If true, items appear in alphabetical order. Default false.

Common Events

(Delegate EventHandler, event arguments EventArgs)

SelectedIndexChanged

Raised when selected index changes (i.e., a check box has been
checked or unchecked). Default when control double-clicked in
designer.

Fig. 13.15 ComboBoXx propertiesand events.
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1 // Fig. 13.16: ComboBoxTest.cs @ Outline
2 // Using ComboBox to select shape to draw
g
4 using System;
5 using System.Drawing; ComboBoxTest.cs
6 using System.Collections;
7 using System.ComponentModel;
8 using System.Windows.Forms;
9 using System.Data;
10
11 public class ComboBoxTest : System.Windows.Forms.Form
12
13 // contains shape list (circle, square, ellipse, pie) Create ComboBox
14 private System.Windows.Forms.ComboBox imageComboBox;
15
16 [STAThread]
17 static void Main(Q)
18
19 Application.Run( new ComboBoxTest() );
20
21
22 // get selected index, draw shape T SelectedIndexChanged
23 private void imageComboBox_SelectedlndexChanged( event handler
24 object sender, System.EventArgs e )
25 {
26 // create graphics object, pen and brush ) 5
27 Graphics myGraphics = base.CreateGraphics()ﬂ/{ Create graphics object |
28
29 // create Pen using color DarkRed
30 P P = P Color._DarkRed );
2 en myPen new Pen( Color.DarkRed ) Create pen
32 // create SolidBrush using color DarkRed
33 SolidBrush mySolidBrush =
- reate brush
34 SolidBrush( Color.DarkRed ); .
o new SolidBrush( Color.barkied ) © 2002 Prentice Hall.
All rights reserved.
B ouine
36 // clear drawing area setting it to color White Outlme
817 myGraphics.Clear( Color.White );
38
39 // find index, draw proper shape -
40 switch ( imageComboBox.SelectedIndex ) SWItCh_Statement to . fboBoxTest.cs
41 determine correct object
42 case 0: // case circle is selected to draw
43 myGraphics.DrawEl lipse(
44 myPen, 50, 50, 150, 150 );
45 break;
46 case 1: // case rectangle is selected
47 myGraphics.DrawRectangle(
48 myPen, 50, 50, 150, 150 );
49 break; R
50 case 2: // case ellipse is selected Draw object
51 myGraphics.DrawEl lipse(
52 myPen, 50, 85, 150, 115 );
53 break;
54 case 3: // case pie is selected
655 myGraphics.DrawPie(
56 myPen, 50, 50, 150, 150, 0, 45 );
57 break;
58 case 4: // case filled circle is selected
59 myGraphics.FillEllipse(
60 mySolidBrush, 50, 50, 150, 150 );
61 break;
62 case 5: // case filled rectangle is selectg¢d
63 myGraphics.FillRectangle(
64 mySolidBrush, 50, 50, 150, 150 );
65 break;
66 case 6: // case filled ellipse is selected
67 myGraphics.-Fi lipse(
68 mySolidBrush, 50, 85, 150, 115 );
69 break;

© 2002 Prentice Hall.
All rights reserved.
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case 7: // case T

myGraphics.FillPie(

mySolidBrush, 50, 50, 150, 150, 0, 45 );

break;

} 7/ end switch

} /7 end method imageComboBox_SelectedlndexChanged

} 7/ end class ComboBoxTest

¥ comboBoxTest

Circle
Square

Filled Circle
Filled 5 quare
Filled Elipse
Filled Pie:

led pie is selected

=10l x]

@ ) 41
Outline

ComboBoxTest.cs

Program Output

© 2002 Prentice Hall.
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2™ comboBoxTest =10 x| 2™ comboBoxTest =3}
il

! %

.

@ ] 42
Outline

ComboBoxTest.cs
Program Output
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13.6 TreeViews

Displays nodes hierarchically

Parent nodes have children

The first parent node is called the root
Use Add method to add nodes

© 2002 Prentice Hall. All rights reserved. - -
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13.6 TreeView

Click to expand node,
displaying child nodes

I [=] B3

<«————— Root node
E Manager 1

~Wworker 1
| eworker 2
Managar 2 ﬂg]l:lul Form =l
= Manager 1
~‘Worker 1
. Warker 2
Click to collapse node, EManage,z — B
idi H Worker 3 H
hiding child nodes e E:(;Ieds

Fig. 13.17 Displaying a sample tree ina TreeView.
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13.6 TreeView

TreeView properties
and events

Description / Delegate and Event Arguments

Common
Properties

CheckBoxes

Indicates whether checkboxes appear next to nodes. T rue displays
checkboxes. Defaultis Fal se.

ImagelList

Indicates the I mageL I St used to display icons by the nodes. An

ImageL i st isa collection that contains a number of Image
objects.

Nodes Lists the collection of TreeNodes in the control. Contains
methods Add (adds a TreeNode object), Clear (deletes the
entire collection) and REMOVE (deletes a specific node). Removing
a parent node deletes all its children.

SelectedNode |Currentlyselected node.

Common Event

(Delegate TreeViewEventHandler, event
arguments TreeViewEventArgs)

AfterSelect

Generated after selected node changes. Default when double-clicked
in designer.

Fig. 13.18 TreeViewpropertiesand events.

© 2002 Prentice Hall. All rights reserved. - -
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13.6 TreeView

and methods

TreeNode propetrties Description / Delegate and Event Arguments

Common Properties

Checked Indicates whether the TreeNode is checked
(CheckBoxes property must be setto T rue in parent
TreeView,)

FirstNode Specifies the first node in the NOd €S collection (i.e., first child
in tree)

FullPath Indicates the path of the node, starting at the root of the tree

1 mage Index Specifies the index of the image to be shown when the node is
deselected

LastNode Specifies the last node in the NOd €S collection (i.e., last child in
tree)

NextNode Next sibling node.

Nodes The collection of T reeNodes contained in the current node
(i.e., all the children of the current node). Contains methods Add
(addsa TreeNode object), Clear (deletes the entire
collection) and REMOV € (deletes a specific node). Removing a
parent node deletes all its children.

PrevNode Indicates the previous sibling node.

Selectedl mage 1 |Specifies the index of the image to use when the node is selected.

ndex

Text Specifies the text to display in the TreeView

Common Methods

Collapse Collapses a node.
Expand Expands a node.
ExpandAll Expands all the children of a node.
GetNodeCount Returns the number of child nodes.
Fig.13.19  TreeNode propertiesand methods.

© 2002 Prentice Hall. All rights reserved. - -
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13.6 TreeView

TreeNode Editor

Select node to edit:

E-Rootl

| E-chidi

H S 5ubdChildL

Lo SubChildz

L echidz

i RootZ

CladRoo | 2 addchid | ¢ velets
Label:
|Ruut2\
Imae: Selected image:

[ioetaury ] Jroefaur =

X;

Y

Fig. 13.20 TreeNode Editor.
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// Fig. 13.21: TreeViewDirectoryStructureTest.cs
// Using TreeView to display directory structure

using
using
using
using
using
using
using

System;
System.
System.
System.
System.
System.
System.

ComponentModel ;
Windows.Forms;

public class TreeViewDirectoryStructureTest
: System.Windows.Forms.Form

// contains view of c: drive directory structure
private System.Windows.Forms.TreeView directoryTreeView;

[STAThread]
static void Main()

b

public void PopulateTreeView(
string directoryValue, TreeNode parentNode )

Application.Run(

new TreeViewDirectoryStructureTest() );

@ ] 48
Outline

TreeViewDirector
yStructureTest.c
s

Class that creates

children of root

// populate current node with subdirectories

string[] directoryArray =
Directory.GetDirectories( directoryValue );

Get subdirectories
of root

© 2002 Prentice Hall.
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32 // populate current node with subdirectories @ Out”ne
56} try
34
35 if i A -L h 1= 0 - -
pod ; ( COrEsE G ATEY - L ) TreeViewDirector
37 // for every subdirectory, create new TreeNode, yStructureTest.c
38 // add as child of current node and recursively s
39 // populate child nodes with subdirectories
40 foreach ( string directory in directoryArray )
41 {
42 // create TreeNode for current directory
43 TreeNode myNode = new TreeNode( directory ); Create new node
44
45 // add current directory node to parent node
46 parentNode .Nodes.Add( myNode );
47
48 // recursively populate every subdirectory
% } PopulateTreeView( directory, myNode ); «~— | Recursive call
51 to finish tree
52 } 7/ end if
53
54
55 // catch exception .
56 catch ( UnauthorizedAccessException ) CatChe_S security
57 exception
58 parentNode.Nodes.Add( “"Access denied” );
5O
60
61 } 7/ end PopulateTreeView
62

© 2002 Prentice Hall.

All rights reserved.

B ouine
63 // called by system when form loads Out||ne
64 private void TreeViewDirectoryStructureTest_Load(
65 object sender, System.EventArgs e)
66 { R R
67 // add c:\ drive to directoryTreeView and TreeViewDirector
68 // insert its subfolders yStructureTest.c
69 directoryTreeView.Nodes.Add( "C:\\" ); Create root s
70 PopulateTreeView(
71 “C:NN", directoryTreeView.Nodes[ 0 ] );
72 ¥
73
74 } // end class TreeViewDirectoryStructure

© 2002 Prentice Hall.
All rights reserved.
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Outline

ViewDunctonyS iucture

TreeViewDirector
yStructureTest.c
s

Program Output

4 CABystern Volumne Informatian

CiTamp =l

+ CWWINNTAppPatch

. .t 4t CUWINNT s smmbly
& Clmsdk
My Musac e s an Wiz e

WGPl

il CHNNTIDebug
CAWINNTIDewnloaded Program Files

=, CBystarn Volume Informatian % CHWNNTIDriver Cache
B Access Deied CRWINNTFants

CiTemp T 4 CIMNNTHelp -
= Clunzippad | 4] T
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13.7 ListViews

 Displays list of items
— Can select one or more items from list
— Displays icons to go along with items

© 2002 Prentice Hall. All rights reserved. - -
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13.7 ListViews

ListVieweventsand |[Description / Delegate and Event Arguments
properties
Common
Properties
Activation Determines how the user activates an item. This property takes a value
inthe | temActivation enumeration. Possible values are
OneClick (single-click activation), TWoC l i ck (double-
click activation, item changes color when selected) and
Standard (double-click activation).

CheckBoxes Indicates whether items appear with checkboxes. T rue displays
checkboxes. Defaultis Fal se.

LargelmageLis [indicatesthe ImageL i St used when displaying large icons.

T
Items Returns the collection of L1 STV iew I temsin the control

MultiSelect Determines whether multiple selection is allowed. Defaultis True,
which enables multiple selection.

Selectedl tems |Lists the collection of currently selected items.
SmallImageLis [specifiesthe ImageL I ST used when displaying small icons.

Tt
View Determines appearance of L i StV iewl tems. values
Large I con (large icon displayed, items can be in multiple
columns), Smal 1 I con (small icon displayed), L i ST (small
icons displayed, items appear in a single column) and Deta ils
(like L ist, but multiple columns of information can be displayed
per item)

Common Event (Delegate EventHandler, event arguments
EventArgs)

ItemActivate (Generated when anitem inthe L 1 STV I €W is activated. Does not
specify which item is activated

© 2002 Prentice Hall. All rights reserved. - -
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13.7 ListViews

Image Collection Editor

Members: System Drawing Bitmap Properties:
_1.| B Misc
1IE0 Spstem Drawing Bitmap HarizontalResolt 98
ﬂ PhysicalDimensiol fiw/idth=16, Height=16}
PivelF ormat Undefined. Format32bpyg
RawFormat MemonBmp
Size 1E. 16

VerticalResolutior) 98

Add Remove

K | cancel Hep |

Fig. 13.23 Image Collection Editor window for an ImageL ist component.
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1 // Fig. 13.24: ListViewTest.cs E Outline
2 // Displaying directories and their contents in ListView.
&
4 using System; - -
5 using System.Drawing; ListViewTest.cs
6 using System.Collections;
7 using System.ComponentModel;
8 using System.Windows.Forms;
9 using System.Data;
10 using System.10;
11
12 public class ListViewTest : System.Windows.Forms.Form
13
14 // display labels for current location
15 // in directory tree
16 private System.Windows.Forms.Label currentLabel;
17 private System.Windows.Forms.Label displayLabel;
18
19 // display contents of current directory R
20 private System.Windows.Forms.ListView browserListView; Create Image List
21
22 // specifies images for file icons and folder icons
23 private System._Windows.Forms.ImageList fileFolder;
24
25 // get current directory
26 string currentDirectory = 4—( Load the current directo |
27 Directory.GetCurrentDirectory(); y
28
29 [STAThread]
30 static void Main(Q)
31 {
32 Application.Run( new ListViewTest() );
88
34
© 2002 Prentice Hall.
All rights reserved.
B ouine
B85 // browse directory user clicked or go up one level Outlme
36 private void browserListView_Click(
37 object sender, System.EventArgs e )
38 { R R
39 // ensure item selected ListViewTest.cs
40 if ( browserListView.Selectedltems.Count != 0 ) Test if item is
i { \
42 // if first item selected, go up one level selected
43 ifT ( browserListView.ltems[ O ].Selected ) If first item selected
44 {
45 // create Directorylnfo object for directory go up one level
46 Directorylnfo directoryObject = . . .
47 new Directorylnfo( currentDirector‘yj;\‘ Make directory information |
48
49 // if directory has parent, load it )
50 if ( directoryObject.Parent 1= null )% Test to see if at root |
51 LoadFilesInDirectory(
52 directoryObject.Parent.Ful IName )& Return parent of
58 } a
54 current directory
55 // selected directory or file
56 else
57 {
58 // directory or file chosen
59 string chosen =
60 browserListView.Selectedltems[ 0 ].Text;
61
62 // if item selected is directory
63 if ( Directory.Exists( currentDirectory + .
64 “\\"" + chosen ) ) “— Check if selected
65 { item is directory

© 2002 Prentice Hall.
All rights reserved.
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66 // load subdirectory Outline

67 // if in c:\, do not need "\", Load subdirectory -

68 // otherwise we do —

69 it ( currentDirectory == "C:\\"" ) = =

70 LoadFilesInDirectory( ListViewTest.cs

71 currentDirectory + chosen );

72 else

73 LoadFilesInDirectory(

74 currentDirectory + “\\" + chosen );

75 Y} //end if

76

77 } 7/ end else

78

79 // update displayLabel

80 displayLabel .Text = currentDirectory;\ Update to display

81 A

= } 7/ end it current directory

83

84 } /7 end method browserListView_Click

85

86 // display files/subdirectories of current directory

87 public void LoadFilesInDirectory( o .

88 string currentDirectoryVvalue ) Class to I'Oad files in

89 { current directory

90 // load directory information and display

91 try

92

93 // clear ListView and set first item

94 browserListView. Items.Clear();

&5 browserListView. Items.Add( “Go Up One Level™ );

96
© 2002 Prentice Hall.
All rights reserved.
@ @

97 // update current directory Out”ne

98 currentDirectory = currentDirectoryValue; -

99 Directorylnfo newCurrentDirectory =

100 new Directorylnfo( currentDirectory ); - -

101 ListViewTest.cs

102 // put files and directories into arrays

103 Directorylnfo[] directoryArray = . -

104 newCurrentDirectory.GetDirectories(); Get SUbd!recmnes of

105 current directory

106 Filelnfo[] fileArray = -

107 newCurrentDirectory.GetFiles(); «——— Get files _Of

108 current directory

109 // add directory names to ListView

110 foreach ( Directorylnfo dir in directoryArray )

111

112 // add directory to ListView

113 ListViewltem newDirectoryltem =

114 browserListView. Items.Add( dir-Name ); Add directory to list |

115

116 // set directory image

117 newDirectoryltem. Imagelndex = 0O;

118 ¥

119

120 // add file names to ListView

121 foreach ( Filelnfo file in fileArray ) Add file to list

122 {

123 // add file to ListView

124 ListViewltem newFileltem =

125 browserListView. Items._Add( file.Name );

126

127 newFileltem.Imagelndex = 1; // set file image

128 }

129 } 7/ end try

130

© 2002 Prentice Hall.
All rights reserved.
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131 // access denied @ Outline
132 catch ( UnauthorizedAccessException exception )\ =1
o Security exception
134 MessageBox . Show( bwTest.cs
135 “Warning: Some fields may not be " + handler I~ -
136 "visible due to permission settings"”,
137 "Attention”, 0, MessageBoxlcon.Warning );
138 3}
139
140 } 7/ end method LoadFilesInDirectory
141
142 // handle load event when Form displayed for first time
143 private void ListViewTest_Load(
144 object sender, System.EventArgs e )
145
146 // set image list
147 Image folderlmage = Image.FromFile(
148 currentDirectory + "\\images\\folder.bmp™ ); Load Images
149
150 Image filelmage = Image.FromFile( currentDirectory +
151 "\\images\\file.bmp" );
152
58 fileFolder. Images.Add( folderlImage );
154 fileFolder. Images.Add( filelmage );
155
156 // load current directory into browserListView
157 LoadFilesInDirectory( currentDirectory );
158 displayLabel .Text = currentDirectory;
159
160 } // end method ListViewTest_Load
161
162 3} // end class ListViewTest
© 2002 Prentice Hall.
All rights reserved.
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13.8 TabControl

e Creates tabbed windows

* Windows called TabPage objects
— TabPages can have controls
— Tabpages have own Click event for when tab is clicked

© 2002 Prentice Hall. All rights reserved. - -
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Teb pages 13.8 Tab Controls

M Windows application? - Microsoft Yisual Basic .NET [design] - Formi.¥b =101 |
Project Buld Debug  Tools iWindow Help
$ BB v-o-8-E ) by - 2
— o _ 3
SlANNR.ED 8B H.
Start*age | Forml.vﬁ[Des\gn] Fo}ﬂnl.vb | 4 b X
[*gForm1 =] |in (Declarations) =
4i #Region " Uindows Form Designer generated code " =
5
60 Public Sub Hew()
7 MyBase.New()
8
a 'This call is reguired by the Windows Form Designer. P
10 InitializeComponent ()
11
iz "Add any initialization after the InitializeComponenti) call
13
14 End Jub
15
16 'Form owverrides dispose to clean up the component list.
170 Protected Overloads Overrides Sub Dispose (ByVal disposing ks Boole
18 If disposing Then
19 If Not (components Is Hothing) Then
20 components.Dispose ()
| . | _'l_I
Ready Il |[tn4 Col 1 = [ Jms]

Fig. 13.25 Tabbed pages in Visual Studio .NET.
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13.8 Tab Controls

TabPage

tabPage1 |tabFag52| TabControl

Controls in
TabPage

Fig. 13.26 Example TabControl with TabPages.
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13.8 Tab Controls

- o) x|
0
[=] view Code
S
5
1 plign to Grid
=lax|
a LockControls |

Add Tab [%_[ tabPagel |

cut

Copy

Delets

B X @ F =<

Propetties

Fig. 13.27 Adding TabPages to the TabControl.
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13.8 Tab Controls

TabControl properties Description / Delegate and Event Arguments

and events

Common Properties

1 mageL ist Specifies images to be displayed on a tab.

ItemSize Specifies tab size.

MultiLine Indicates whether multiple rows of tabs can be displayed.

SelectedlIndex Indicates index of TabPage that is currently selected.

SelectedTab Indicates the TabPage that is currently selected.

TabCount Returns the number of tabs.

TabPages Gets the collection of TabPages within our
TabControl.

Common Event (Delegate EventHandler, event arguments
EventArgs)

SelectedIndexCha|cGenerated when Se lected I ndex changes (i.e., another

nged TabPage is selected).

Fig. 13.28 TabControl propertiesand events.
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// Fig. 13.29: UsingTabs.cs m Outline
// Using TabControl to display various font settings.

using System;

using System.Drawing;

using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;
using System.Data;

UsingTabs.cs

public class UsingTabs : System.Windows.Forms.Form
{

// output label reflects text changes

private System.Windows.Forms.Label displayLabel;

// table control containing table pages colorTabPage,

// sizeTabPage, messageTabPage and aboutTabPage

private System.Windows.Forms.TabControl
optionsTabControl;

// table page containing color options Color tab

private System.Windows.Forms.TabPage colorTabPage;

private System.Windows.Forms.RadioButton
greenRadioButton; Color butt f

private System.Windows.Forms.RadioButton redRadioButton;,\ olor buttons Tor

private System.Windows.Forms.RadioButton «——
blackRadioButton; color tab

© 2002 Prentice Hall.
All rights reserved.
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29 // table page containing font size options : Outline

30 private System.Windows.Forms.TabPage sizeTabPage; E -

31 private System.Windows.Forms.RadioButton

32 size20RadioButton; -

33 private System.Windows.Forms._RadioButton Size buttons UsingTabs.cs

34 sizel6RadioButton;

35 private System._Windows.Forms.RadioButton

36 sizel2RadioButton;

37

38 // table page containing text display options

39 private System.Windows.Forms.TabPage messageTabPage; Message tab

40 private System.Windows.Forms.RadioButton

41 goodByeRadioButton;

42 private System.Windows.Forms.RadioButton

43 helloRadioButton;

44

45 // table page containing about message

46 private System.Windows.Forms.TabPage aboutTabPage; About tab

a7 private System.Windows.Forms.Label messagelLabel;

48

49 [STAThread]

50 static void Main()

51

52 Application.Run( new UsingTabs() );

53 }

54

55 // event handler for black color radio button Event handler

56 private void blackRadioButton_CheckedChanged(

57 object sender, System.EventArgs e )

58

59 displayLabel .ForeColor = Color.Black;

60

61
© 2002 Prentice Hall.
All rights reserved.
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62 // event handler for red color radio button Out”ne

63 private void redRadioButton_CheckedChanged( -

64 object sender, System.EventArgs e )

65 -

66 displayLabel .ForeColor = Color.Red; UsingTabs.cs

67

68

69 // event handler for green color radio button

70 private void greenRadioButton_CheckedChanged(

71 object sender, System.EventArgs e )

72 {

73 displayLabel .ForeColor = Color.CGreen;

74 3

75 Event handlers

76 // event handler for size 12 radio button

77 private void sizel2RadioButton_CheckedChanged(

78 object sender, System.EventArgs e )

79

80 displayLabel .Font =

81 new Font( displayLabel _Font.Name, 12 );

82 h

83

84 // event handler for size 16 radio button

85 private void sizel6RadioButton_CheckedChanged(

86 object sender, System.EventArgs e )

87

88 displayLabel .Font =

89 new Font( displayLabel _Font_Name, 16 );

90 ¥

91

© 2002 Prentice Hall.
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92 // event handler for size 20 radio button @ Out”ne
93 private void size20RadioButton_CheckedChanged( -
94 object sender, System.EventArgs e )
95 -
96 displayLabel .Font = UsingTabs.cs
97 new Font( displaylLabel .Font.Name, 20 );
98 }
99
100 // event handler for message ""Hello!" radio button
101 private void helloRadioButton_CheckedChanged(
102 object sender, System.EventArgs e ) Event handlers
103 {
104 displayLabel .Text = "Hello!";
105
106
107 // event handler for message '"Goodbye!" radio button
108 private void goodByeRadioButton_CheckedChanged(
109 object sender, System.EventArgs e )
110
111 displayLabel .Text = “Coodbye!";
112
113
114 3} // end class UsingTabs

© 2002 Prentice Hall.
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13.9 Multiple-Document Interface Windows

» Users can edit multiple documents at once

» Usually more complex then single-document-
interface applications

» Application window called parent, others child

 Parent and child menus can be merged
— Based on MergeOrder property

 Child windows can be arranged in parent window:

— Tiled windows: completely fill parent, no overlap

» Either horizontal or vertical
— Cascaded windows: overlap, same size, display title bar
— Arrangelcons: arranges icons for minimized windows

© 2002 Prentice Hall. All rights reserved. - -
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13.9 Multiple Document Interface (MDI)
Windows

MDI parent

File  Wwindow

=lox| MDI child
| —

MDI child

Fig. 13.30 MDI parent and MDI child.
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13.9 Multiple Document Interface (MDI)
Windows

o I

Single Document Interface (SDI) Multiple Document Interface (MDI)

Fig. 13.31 SDI and MDI forms.

© 2002 Prentice Hall. All rights reserved. - -
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13.9 Multiple Document Interface (MDI)

Windows

MDIFormeventsand Description / Delegate and Event Arguments

properties

Common MDI Child

Properties

IsMdiChild Indicates whether the FOIm is an MDI child. If True,
Form is an MDI child (read-only property).

MdiParent Specifies the MDI parent FOm of the child.

Common MDI Parent

Properties

ActiveMdiChild Returns the FOm that is the currently active MDI child
(returns NU B 1 if no children are active).

IsMdiContainer Indicates whether a FOm can be an MDI. If True, the
Form can be an MDI parent. Defaultis Fal se.

MdiChildren Returns the MDI children as an array of Forms.

Common Method

LayoutMdi Determines the display of child forms on an MDI parent. Takes
as a parameter an Md i Lay out enumeration with possible
values Arrange lcons, Cascade,
TileHorizontal and TileVertical.
Figure 13.35 depicts the effects of these values.

Common Event (Delegate EventHandler, event arguments
EventArgs)

MdiChi IdActivate |[Generated whenan MDI child is closed or activated.

Fig. 13.32 MDIparentand MDIchild eventsand properties.
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13.9 Multiple Document Interface (MDI)
Windows

Parent’s icons: minimize,
maximize and close

[ parent window \ (o x| Mparent Window - [Child]

File  ‘windaw 8 File Window *

Maximized child’s icons: minimize,
restore and close

=1a1=]
=lel x|

Minimized child’s icons: restore, Parent’s title bar displays
maximize and close maximized child

Fig. 13.33 Minimized and maximized child windows.
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13.9 Multiple Document Interface (MDI)
Windows
[Brom1 T a EBForm1 |

File  Window File  Window
Tile: Tile
Cascade Cascade

Arrangelcons Arrangelcons

1 chid 1 child
2 Child 2 Child
3 child
4 child
5 cild
& cild
7 Child

9 or more child windows
enables the More
Windows... option

Separator bar and
child windows

Child windows list

o e

Fig. 13.34 Using Menu I tem property MdiList.
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13.9 Multiple Document Interface (MDI)

Windows
v Lol 1ol
File window File window

=1olx|

=2 cria =T
Arrangelcons

Cascade

Fig. 13.35 LayoutMdi enumeration values (Part 1).
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13.9 Multiple Document Interface (MDI)

Windows
-loixd 1ol
File window File window
101 x] JRT=TE ~Ioix]
=10l x|

TileHorizontal TileVertical

Fig. 13.35 LayoutMdi enumeration values (Part 2).
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1 // Fig. 13.36: UsingMDI.cs E Outline
2 // Demonstrating use of MDI parent and child windows. -
& using System;
4 using System.Drawing; -
5 using System.Collections; UsingMDI.cs
6 using System.ComponentModel;
7 using System.Windows.Forms;
8 using System.Data;
9
10 public class UsingMDl : System.Windows.Forms.Form
11
12 private System.Windows.Forms.MainMenu mainMenul;
13 private System.Windows.Forms.Menultem fileMenultem;
14 private System.Windows.Forms.Menultem newMenultem;
15 private System.Windows.Forms.Menultem childlMenuIt
16 private System.Windows.Forms_Menultem child2Menultem;
17 private System.Windows.Forms_Menultem child3Menultem;
18 private System.Windows.Forms.Menultem exitMenultem;
19 private System.Windows.Forms._Menultem formatMenultem; Formant menu
20 private System.Windows.Forms._Menultem cascadeMenultem;
21 private System.Windows.Forms.Menultem Cascade option
22 tileHorizontalMenultem;
23 private System_Windows.Forms.Menultey
24 tileVerticalMenultem; - .
25 Tiling options
26 [STAThread]
27 static void MainQ)
28
29 Application.Run( new UsingMDI(Q) );
30
31
© 2002 Prentice Hall.
All rights reserved.
A @
32 // create Child 1 when menu clicked Outline
33 private void childiMenultem_Click( -
34 object sender, System.EventArgs e )
35 -
36 ¢ // create new child USIngMDI -Cs
37 Child formChild = new Child( “Child 17,
38 "\\images\\csharphtpl.jpg" );
39 formChild.MdiParent = this; // set parent
40 formChild.Show(); // display chi
41 ¥
42
43 // create Child 2 when menu clicked
44 private void child2Menultem_Click(
45 object sender, System.EventArgs e )
46 { Create child windows
a7 // create new child
48 Child formChild = new Child( “Child 2,
49 "\\images\\vbnethtp2.jpg" );
50 formChild.MdiParent = this; // set parent
51 formChild.Show(); // display ild
52 }
53
54 // create Child 3 when menu clicked
55 private void child3Menultem_Click(
56 object sender, System.EventArgs e )
57 {
58 // create new child
59 Child formChild = new Child( “Child 3",
60 "\\images\\pythonhtpl.jpg" );
61 formChild.MdiParent = this; // set parent
62 formChild.Show(); // display child
63 ¥
64

© 2002 Prentice Hall.
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66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

93

// exit application
private void exitMenultem Click(
object sender, System.EventArgs e )

Application.Exit();
3
// set cascade layout
private void cascadeMenultem Click(: Cascade

object sender, System.EventArgs e )

this.LayoutMdi( MdiLayout.Cascade );
3

// set TileHorizontal layout

private void tileHorizontalMenultem_Click( Tile horlzontally

object sender, System.EventArgs e )

{
this.LayoutMdi( MdiLayout.TileHorizontal );

// set TileVertical layout
private void tileVerticalMenultem Click( Tile vertically

object sender, System.EventArgs e )
{

this.LayoutMdi( MdiLayout.TileVertical );

} 7/ end class UsingMDI

B ouine °
Outline
UsingMDI .cs
© 2002 Prentice Hall.
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Iz' Outline

UsingMDI .cs
Program Output
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1 // Fig. 13.37: Child.cs E Outline
2 // Child window of MDI parent.
& using System;
4 using System.Drawing; -
5 using System.Collections; Child.cs
6 using System.ComponentModel; Child class
7 using System.Windows.Forms; Create picture box
8 using System.10;
9
10 public class Child : System.Windows.Forms.Form
11
12 private System.Windows.Forms.PictureBox pictureBox;
13
14 public Child( string title, string fileName )
15 {
16 // Required for Windows Form Designer support
17 InitializeComponent();
18
19 Text = title; // set title text Display title
20
21 // set image to display in pictureBox
22 pictureBox. Image = Image.FromFile(
23 Directory.GetCurrentDirectory() fileName );
24 } X )
25 3} Display picture
© 2002 Prentice Hall.
All rights reserved.
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13.10 Visual Inheritance

» Create Form by inheriting from another Form
— Derived Form inherits functionality of base Form
— Derived Form inherits visual aspects of base Form

© 2002 Prentice Hall. All rights reserved. - -
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// Fig. 13.38: Visuallnheritance.cs
// Base Form for use with visual inheritance

using
using
using
using
using
using

System.Drawing;
System.Collections;
System.ComponentModel ;
System.Windows.Forms;
System.Data;

public class Visuallnheritance : System.Windows.Forms.Form

{

private System.Windows.Forms.Label bugsLabel;
private System.Windows.Forms.Button learnMoreButton;
private System.Windows.Forms.Label labell;

[STAThread]

static void Main(Q)

private void learnMoreButton_Click( object sender,
System.EventArgs e )

Application.Run( new VisualInheritance() );

MessageBox . Show(
"Bugs, Bugs,

@ ] 85
Outline

Visual Inheritanc
e.cs

T~

Learn More
display method

Bugs is a product of Bug2Bug.com',
“Learn More', MessageBoxButtons.OK,
MessageBoxlcon. Information );

© 2002 Prentice Hall.
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visualInheritance.cs [Design] | 4b %
[ visual Inheritance E =10 x|

m ] 86
Outline

Visual Inheritanc
e.cs
Program Output
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13.11 User-Defined Controls

2% visualInheritanceTest - Microsoft Yisual C# .NET [design] - YisualInks i [w] 4
File Edt View Project Buld Debug Data Format  Tools  Window  Help

H-ro-cH@ L BRR|O-o-E-E| )by L) hid
Frie s s|m ol |55l ot 8] g 3 0 E 760 e|Hh.
Yisuallnherita...est.cs [Design] ‘ 4 b x || Solution Explorer - Wisuallnheritance... ® X |

sual Inheritance (ol x| A58 E g
"""""""" [&A Solution WisuallnheritanceTest' {1 project
| 2 & VisualInheritanceTest
| - & References
Bugs, Bugs, Bugs -
| [ 3 System.Daka
+2 System.Drawing
.................. i e e
3 System. XML
3 Wisuallnheritance
[#] Assemblylnfo.cs
VisuallnheritanceTest cs

Learn
More

| 4 | >
s e »| B soution Exp...[ [2] 1ndesc [ ] seareh |

Resdy I [ |4

Fig. 13.39 Visual Inheritance through the Form Designer.
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/I Fig. 13.40: VisuallnheritanceTest.cs @ Outline

/I Derived Form using visual inheritance. E
using System;
using System.Collections;

using System.ComponentModel; Visual Inheritanc

using System.Drawing; eTest.cs
using System.Windows.Forms;

public class VisuallnheritanceTest : VisuallnheritanceTest class is derived
Visuallnheritance.Visuallnheritanc&—————— | from Visuallnheritance class

private System.Windows.Forms.Button learnProgramButton;
Il invoke when user clicks Learn the Program Button

private void learnProgramButton_Click( object sender, '\‘ A
System.EventArgs e ) Dlsplay MRS box

MessageBox.Show(
"'This program was created by Deitel & Associates',
“Learn the Program’, MessageBoxButtons.O K,
MessageBoxIcon.Information );

}
public static void Main( string[] args )

Application.Run( new VisuallnheritanceTest() );

© 2002 Prentice Hall.
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H ouine ®
T — 0 Outline
Bugs, Bugs, Bugs Visuallnheritanc
eTest.cs
Program Output
Derived class .
cannot modify |, Learn Learn the Derived class can
these controls More Program modify this control
Copyright 2002, by Bug2Bug.com
x|
\y Bugs, Bugs, Bugs & a product of Bug2Bug.com.
x|
\y This program wis creatied by Dritel B Associates
© 2002 Prentice Hall.
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13.11 User-Defined Controls

e Custom controls that inherit from other classes
— Ex: can change appearance of a label

© 2002 Prentice Hall. All rights reserved. - -
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13.11 User-Defined Controls

Custom Control Techniquesand |Description
PaintEventArgs Properties
Inherit from Windows Add functionality to a preexisting control. If overriding
Eorms control method ONPaint, call base class ONPaint. canonly
add to the original control appearance, not redesign it.

createa UserControl createa Usercontrol composed of multiple
preexisting controls (and combine their functionality). Cannot
override ONPa i Nt methods of custom controls. Instead,
add drawing code to a Paint eventhandler. Can only add
to the original control appearance, not redesign it.

Inherit from class CONtrol  |Define a brand-new control. Override ONPa i Nt method,
call base class method ONPa i Nt and include methods to
draw the control. Can customize control appearance and
functionality.

PaintEventArgs Use this object inside method OnPaint or

Properties Paint to draw on the control.

Graphics Indicates the graphics object of control. Used to draw on
control.

ClipRectangle Specifies the rectangle indicating boundary of control.

Fig.13.41 Custom controlcreation.
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// Fig. 13.42: ClockUserControl.cs @] Outline
// User-defined control with a timer and a label.
WS SYSEEi ClockUserControl

using System.Collections;

using System.ComponentModel; -Cs
using System.Drawing;

using System.Data;

using System.Windows.Forms;

public class ClockUserControl
: System.Windows.Forms.UserControl

€,
private System.Windows.Forms.Timer clockTimer; Timer
private System_Windows.Forms.Label displayLabel;
abe

// update label at every tick
private void clockTimer_Tick( <\1 Update label method |

object sender, System.EventArgs e )

// get current time (Now), convert to string N )
displaylLabel .Text = DateTime.Now.TolLongTimeString(); <—l Display current time

} /7 end method clockTimer_Tick

} 7/ end class ClockUserControl

=T 1=
1:48:38 PM 1:48 49 PM

© 2002 Prentice Hall.
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13.11 User-Defined Controls

Fig. 13.43 Custom-control creation.
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13.11 User-Defined Controls

x
Configuration: INIA j Flatfarm: INIA j Configuration Manager. ..
=3 Common Properties = Application
& General 8 myLlserContral
Designer Defaults Qutput Type: Class Library
References Path Default Mamespacs rayllserContral
(211 Configuration Properties Startup Olbject (Mot set)
application Tean
B project
Project Fils MyUserCaontrolProject.csproj
Project Folder C\MyProjectswindowsControlLibrary2)
Qukput File myLserCantrol. dil

2 wrapper Assembly for ActiveX/COM Objects
Wrappet Assembly Key File
wWrapper Asserbly Key Mame

Assembly Name
The name of the output file that will hold assembly metadata (manifest).

oK I Cancel Apply Help

Fig. 13.44 Project properties dialog.
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13.11 User-Defined Controls

ustomize Toolbox

COM Components HET Framework Components |

Mame Namespace Assembly Mame
System Windows.Forms
JumnericUpDown System,windows Forms System \Windows,Forms (1,0,2411.0) i
leDbCommand System.Data.OleCh System.Data (1.0,.2411.0 i
Oolebbcommandeuider  System.Data.OleDb Systemn.Data (1.0.2411.0) el
leDbConnection System.Data,OleCh System.Data (1.0,.2411.01 i
leDbDataadapter System.Data.OleDb Systemn.Data (1.0.2411.0) '
[ oleDbDataadapter System.Dats.OleCh System.Data (1.0,2411.07 .
penFileDialog System. Windaws . Farms System,Windows.Forms {1,0.2411.0) ;
ageSetupDialog System. windaws Farms System Windaws.Farms (1,0.2411.0) =
"_T . I S i T -
- myUserCantral
&9y language:  Invariant Language (Invariant Country)
Wersion: 1.0.591.18874 {Retail)

ok I Cancel Reset | Help

Fig. 13.45 Custom control added to the ToolBox.
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13.11 User-Defined Controls

B
Data

Components

Windows Forms

P StatusBar

'] Tabtontral

labl TextBox Lo by Custom Control
3 Timer St

(4] ToalBar R " Bold

L ToolTip

#=, TrackBar I~ ttalic
TresView

a
5 WaerallBar

&35 mylserCantral
General i =

Newly inserted control
New Toolbox icon

Fig. 13.46 Custom control added to a Form.
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