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Control Base Classes

 Component – the base class for all classes within the
System.Windows.Forms namespace

 Control – message routing, keyboard and mouse, 

security, size and position, HWND

 it contains the Controls property – a collection of child

controls

 ScrollableControl – auto-scrolling

 ContainerControl – hosting other controls, focus, tab

order

 UserControl – composite control consisting of one or

more controls
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Control Base Classes Hierarchy

Object
MarshalByRefObject
Component

ErrorProvider, ImageList, NotifyIcon, Timer, ToolTip, ... 

Control
ButtonBase, Label, ListView, PictureBox, ProgressBar, ScrollBar, TreeView, ...

ScrollableControl
Panel, ToolStrip

ContainerControl
PropertyGrid, SplitContainer, ToolStripContainer, ToolStripPanel, ...

UserControl     
Form
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Control Class

 Size and location

 Bounds

 Location, Left, Top, Right, Bottom

 Size, Width, Height

 ClientSize, ClientRectangle

 DisplayRectangle

 Auto-placement and auto-resize

 Anchor – position relative to the edge of its container

 Dock: Bottom, Fill, Left, None, Right, Top

 Z-order 

 BringToFront(), SendToBack(), UpdateZOrder()
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Control Class cont.

 Styles

 SetStyle(), GetStyle(), UpdateStyles()

 Tag – to associate custom data (of any type) with a control

 Tabbing

 TabStop – when true, the control can get a focus 

 TabIndex – the index of a control in the tab order (if two 

controls have the same value, z-order will decide)

 Focus

 ControlStyles.Selectable
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Control Class cont.

 The parent/child relationship

 Controls – a collection of all child controls 
The Control.ControlCollection class:

 it implements IList, ICollection, IEnumerable

 Add(), Remove(), Contains(), Count

 HasChildren – returns true if the control has one or more 

child controls

 Parent – the control object that contains this control (if 
null, this control is not contained in any other control)

 TopLevelControl – returns the control at the very top of 

the controls hierarchy 
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Control Class cont.

 Ambient properties (if not set, are retrieved from the parent 
control – using the Parent or Site property)

 Cursor, Font, BackColor, ForeColor, 

RightToLeft

 Windows XP visual styles support:

 [1.x]: set the Flat property to System and add a manifest to 

the executable file

 [2.0]: Application.EnableVisualStyles()

 Accessibility support

 AccessibleName, AccessibleDescription, 

AccessibleDefaultActionDescription, 

AccessibleRole
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ScrollableControl Class

 Support for auto-scrolling behaviour

 To enable auto-scrolling:

1. Set AutoScroll to true

2. Set AutoScrollMinSize to the desired size

 AutoScrollPosition – offset from the corresponding 

coordinates

 VScroll, HScroll – visibility of scroll bars

 Scroll event – notification of scrolling

 Usually this class is not used directly, the Panel control 

supports  auto-scrolling and can serve as a container
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ContainerControl Class

 A control that can function as a container for other controls 

 Focus management

 Useful properties:

 ActiveControl

 ParentForm
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UserControl Class

 Composite controls

 Reusable portions of the user interface

 Similar to forms, but have no border, title bar and cannot be 
top-level windows

 An advantage: using standard controls with their 
functionality and appearance
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Toolbox: Common Controls
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Label

 Image, ImageAlign, 

 ImageList, ImageIndex

 AutoSize, PreferredHeight, PreferredWidth

 BorderStyle: Fixed3D, FixedSingle, None

 FlatStyle

 TextAlign

 UseMnemonic
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LinkLabel

 Derived from the Label class

 LinkColor, ActiveLinkColor, DisabledLinkColor

 LinkBehavior: AlwaysUnderline, 

HoverUnderline, NeverUnderline, SystemDefault

 LinkArea – specification of a substring which will be drawn 

as a link
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TextBoxBase

 The base class for TextBox, MaskedTextBox, and 
RichTextBox

 Text, TextLength, MaxLength, Modified

 SelectedText, SelectionStart, 

SelectionLength, Select(), SelectAll()

 AcceptsTab, ShortcutsEnabled

 Multiline, WordWrap

 CanUndo, Undo(), ClearUndo()

 Copy(), Cut(), Paste()
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TextBox

 Text, Lines

 Multiline, ScrollBars

 AcceptsTabs, AcceptsReturn

 CharacterCasing, PasswordChar
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MaskedTextBox

 Mask

 00/00/0000 

 00->L<LL-0000 

 (999)-000-0000 

 $999,999.00 

 PromptChar, HidePromptOnLeave

 BeepOnError
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RichTextBox

 Rtf

 SelectionFont, SelectionColor, 

SelectionIndent, SelectionRightIndent, 

SelectionHangingIndent

 LoadFile(), SaveFile()

 DetectUrls, LinkClicked event

 Find()



Windows Programming

http://www.mini.pw.edu.pl/~mossakow
Krzysztof Mossakowski
Faculty of Mathematics and Information Science

Lecture 6 - 18

NumericUpDown, DomainUpDown

 NumericUpDown

 Value

 Minimum, Maximum, Increment

 DecimalPlaces, Hexadecimal, ThousandsSeparator

 UpButton(), DownButton()

 DomainUpDown – for strings

 Add(), Remove()

 Sorted

 Wrap
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ButtonBase

 The base class for  Button, CheckBox, RadioButton

 FlatStyle: Flat, Popup, Standard, System

 Image, ImageAlign

 ImageList, ImageIndex

 TextAlign
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Button

 PerformClick() – clicks the button programitically

 DialogResult – the return value for modal forms

 Alt-key shortcut in Text, e.g. "&Cut && Paste"
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CheckBox, RadioButton

 CheckBox

 Checked, AutoCheck (if true, Checked is changed

automatically after clicking)

 Appearance: Normal, Button

 ThreeState (true – three states, false – two

states)

 CheckState: Checked, Unchecked, 

Indeterminate

 CheckAlign, TextAlign

 RadioButton

 Checked

 Appearance: Normal, Button
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ListControl

 The base class for ListBox (CheckedListBox) and
ComboBox

 Members and events:
 DataSource, DisplayMember

 DataSourceChanged, DisplayMemberChanged

 SelectedIndex, SelectedValue, ValueMember

 SelectedIndexChanged, SelectedValueChanged, 

ValueMemberChanged

 Common to all list controls:
 Items, Text, SelectedItem

 PreferredHeight, IntegralHeight, ItemHeight

 Sorted

 BeginUpdate(), EndUpdate()

 FindString(), FindStringExact()
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ListBox

 MultiColumn, ColumnWidth

 SelectedIndices, SelectedItems

 SelectionMode: MultiExtended (using Shift, Control 
and arrow keys),  MultiSimple (using the spacebar and 
arrow keys),  None, One

 TopIndex

 ScrollAlwaysVisible, HorizontalScrollbar

 ClearSelected(), GetSelected(), SetSelected()

 IndexFromPoint()
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CheckedListBox

 Derived from ListBox

 Single selection with possibility to check multiple items

 CheckedIndices, CheckedItems – collections of 

indexes/items that are either checked or indeterminate

 GetItemCheckState()

 ThreeDCheckBoxes – true for 3D, false for flat 

checkboxes
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ComboBox

 DropDownStyle: DropDown, DropDownList, Simple

 DroppedDown

 DropDownWidth, MaxDropDownItems

 SelectedIndex, SelectedText 

 Text, MaxLength

 SelectedText, SelectionStart, SelectionLength
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DateTimePicker

 Appearance:

 CalendarForeColor, CalendarFont, 

CalendarTitleBackColor, 

CalendarTitleForeColor, 

CalendarTrailingForeColor, 

CalendarMonthBackground 

 Format, CustomFormat

 MinDate, MaxDate

 ShowCheckBox, ShowUpDown

 Value, Text
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MonthCalendar

 MinDate, MaxDate, TodayDate

 ForeColor, Font, TitleBackColor, 

TitleForeColor, TrailingForeColor, BackColor

 BoldedDates, MonthlyBoldedDates, 

AnnuallyBoldedDates

 ShowToday, ShowTodayCircle, ShowWeekNumbers

 SelectionStart, SelectionEnd, SelectionRange
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ListView

 Items, CheckedItems

 SelectedItems, SelectedIndices

 CheckBoxes

 LargeImageList, SmallImageList, StateImageList

 OwnerDraw, 
events: DrawItem, DrawSubItem, DrawColumnHeader

 BeginUpdate(), EndUpdate()

 MultiSelect, HoverSelection

 View: Details, LargeIcons, List, SmallIcon, Tile
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TreeView

 Nodes, FirstNode, LastNode, 

NextNode, PrevNode

 Collapse(), 

Expand(), ExpandAll()

 IsEditing, IsExpanded, 

IsSelected, IsVisible

 CheckBoxes, Checked

 ShowPlusMinus, ShowRootLines, 

ShowLines, 
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PictureBox

 Image

 ImageLocation, Load(), LoadAsync()

 BorderStyle: Fixed3D, FixedSingle, None

 SizeMode: AutoSize, CenterImage, Normal, 

StretchImage

 ClientSize
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ProgressBar

 Style [2.0]: Blocks, Continuous, Marquee (XP, 

2003, Vista with visual styles applied)

 Minimum, Maximum, Step

 Value

 PerformStep(), Increment()



Windows Programming

http://www.mini.pw.edu.pl/~mossakow
Krzysztof Mossakowski
Faculty of Mathematics and Information Science

Lecture 6 - 32

WebBrowser

 A wrapper for the Internet Explorer’s ActiveX control

 Url, Navigate()

 GoBack(), GoForward(), GoHome(), GoSearch()

 Events: Navigating, Navigated, 
DocumentCompleted

 Document
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ToolTip

 Derived from the Component class (it is not a Control)

 SetToolTip(Control, string), GetToolTip

 ToolTipIcon, ToolTipTitle

 Active, Show(), Hide(), Popup event,
StopTimer()

 ForeColor, BackColor, IsBalloon, OwnerDraw, 

UseAnimation, UseFading
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NotifyIcon

 Derived from the Component class (it is not a Control)

 Icon

 ContextMenu

 Text – for icon’s tooltip

 Visible
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Toolbox: Containers
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Panels

 Panel – a control that contains other controls

 Derived from ScrollableControl (but not from 
ContainerControl)

 FlowLayoutPanel – a panel that dynamically lays out its 

content horizontally or vertically

 FlowDirection

 WrapContents 

 TableLayoutPanel – a panel that dynamically lays out its 

contents in a grid composed of rows and columns

 RowCount, ColumnCount

 RowStyles, ColumnStyles 
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GroupBox

 Derived from Control (not from
ContainerControl)

 It is a container control that can be used to define
groups of controls (using the Controls 

collection)

 It displays a frame around a group of controls, 
optionally using a caption

 It is usually used for a group of RadioButton

controls – it allows to ensure that each group is
mutually exclusive
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SplitContainer                 

 SplitterDistance, SplitterIncrement

 SplitterRectangle, SplitterWidth

 Panel1, Panel2

 Panel1MinSize, Panel2MinSize

 FixedPanel

 Panel1Collapsed, Panel2Collapsed

 Orientation: Horizontal, Vertical

 BorderStyle: Fixed3D, FixedSingle, None

 Events: SplitterMoving, SplitterMoved



Windows Programming

http://www.mini.pw.edu.pl/~mossakow
Krzysztof Mossakowski
Faculty of Mathematics and Information Science

Lecture 6 - 39

TabControl

 TabPages – collection of TabPage objects

 SelectedIndex, SelectedTab

 SelectTab(), DeselectTab()

 Events: Deselecting, Deselected, Selecting, 
Selected
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Toolbox: Menus & Toolbars

Replacements for:

 ContextMenu

 MainMenu

 StatusBar

 ToolBar
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MenuStrip, ContextMenuStrip  [2.0]

 Containers for:

 ToolStripMenuItem, ToolStripComboBox, 

ToolStripSeparator, ToolStripTextBox

 Control.ContextMenuStrip

 Form.MainMenuStrip

 ContextMenuStrip:

 ShowCheckMargin, ShowImageMargin
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StatusStrip, ToolStrip   [2.0]

 Containers for:

 ToolStripDropDownButton, ToolStripSplitButton, 

ToolStripProgressBar

 StatusStrip only: ToolStripStatusLabel

 ToolStrip only: ToolStripButton, 
ToolStripComboBox, ToolStripLabel, 

ToolStripSeparator, ToolStripTextBox
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Toolbox: Components

Operation on a separate 
thread 

Node or object in the 
Active Directory hierarchy 

Queries against Active 
Directory 

User interface for 
indicating control’s error

Interaction with 
Windows event logs  

File system change 
notifications 

Pop-up or online Help 
for controls   

Image objects collection’s 
management

Queue on a Message 
Queuing server 

Windows NT performance 
counter component 

Access to local and 
remote processes 

Serial port resource [2.0]

Windows services 
manipulation

System.Windows.Forms.Timer
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Toolbox: Dialogs
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 Printing support

 Database support for 
ADO.NET

 Reporting support

 WPF Interoperability

Lecture 6 - 45


