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This chapter continues our discussion of the Windows Forms controls available in the
NET Framework. The controls we saw in chapter 9 each presented a single item, such
as a string of text or a button with associated text. In this chapter we will look at some
controls useful for presenting collections of items in Windows-based applications.

While it is certainly possible to use a multiline Text box control to present a
scrollable list of items, this control does not allow the user to select and manipulate
individual items. This is where the Li st Box and other list controls come in. These
controls present a scrollable list of objects that can be individually selected, high-
lighted, moved, and otherwise manipulated by your program. In this chapter we will
look at the Li st Box and ComboBox controls in some detail. We will discuss the fol-
lowing topics:

* Presenting a collection of objects using the Li st Box class.

* Supporting single and multiple selections in a list box.

* Drawing custom list items in a list box.

* Displaying a selection using the ComboBox class.

* Dynamically interacting with the items in a combo box.
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Note that the Li st Vi ewand Tr eeVi ew classes can also be used with collections of
objects. These classes are covered in chapters 14 and 15.

We will take a slightly different approach to presenting the list controls here.
Rather than using the MyPhotos application we have come to know and love, this
chapter will build a new application for displaying the contents of an album, using the
existing MyPhotoAlbum.dll library. This will demonstrate how a library can be reused
to quickly build a different view of the same data. Our new application will be called
MyAlbumEditor, and is shown in figure 10.1.
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IE:'\F‘rogram Filez\MyPhotoshcolors. abm ﬂ Properties

— Photographs
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C:hy ImageshS amplesi\Colarshwiolet. jpg

C:AMy ImageshS ampleghColorsawhite. jpg
Bemove

A

Properties

Figure 10.1
The MyAlbumEditor appli-
cation does not include a

menu or status bar.

10.1 LIST BOXES

A list box presents a collection of objects as a scrollable list. In this section we look at
the Li st Control and Li st Box classes. We will create a list box as part of a new
MyAlbumEditor application that displays the collection of photographs in a Phot o-
Al bumobject. We will also support the ability to display our Phot oEdi t DI g dialog
box for a selected photograph.

Subsequent sections in this chapter will extend the capabilities of this application
with multiple selections of photographs and the use of combo boxes.

10.1.1 CREATING A LIST BOX

The Li st Box and ConboBox controls both present a collection of objects. A list
box displays the collection as a list, whereas a combo box, as we shall see, displays a
single item, with the list accessible through an arrow button. In the window in
figure 10.1, the photo album is displayed within a ConboBox, while the collection
of photographs is displayed in a Li st Box. Both of these controls are derived from
the Li st Cont r ol class, which defines the basic collection and display functionality
required in both controls. A summary of this class appears in .NET Table 10.1.
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.NET Table 10.1 ListControl class

The Li st Cont rol class is an abstract class for presenting a collection of objects to the user.
You do not normally inherit from this class; instead the derived classes Li st Box and Com
boBox are normally used.

This class is part of the Syst em W ndows. For ns namespace, and inherits from the Con-
trol class. See .NET Table 4.1 on page 104 for a list of members inherited by this class.

DataSource Gets or sets the data source for this
control. When set, the individual items
cannot be modified.

DisplayMember Gets or sets the property to use when
displaying objects in the list control. If
none is set or the setting is not a valid
property, then the ToSt ri ng property is
used.

Public Properties SelectedIndex Gets or sets the zero-based index of the

obj ect selected in the control.

SelectedValue Gets or sets the value of the obj ect
selected in the control.

ValueMember Gets or sets the property to use when
retrieving the value of an item in the list
control. By default, the obj ect itself is
retrieved.

GetltemText Returns the text associated with a given
Public Methods item, based on the current
Di spl ayMenber property setting.

DataSourceChanged Occurs when the Di spl aySour ce
property changes

Public Events
DisplayMemberChanged | Occurs when the Di spl ayMenber

property changes.

Let’s see how to use some of these members to display the list of photographs con-
tained in an album. The following steps create a new MyAlbumEditor application.
We will use this application throughout this chapter to demonstrate how various con-
trols are used. Here, we will open an album and display its contents in a Li st Box
using some of the members inherited from Li st Control .
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CREATE THE MYALBUMEDITOR PROJECT

Action Result
1 Create a new project called The new project appears in the Solution Explorer window,
“MyAlbumEditor.” with the default For i form shown in the designer
window.

How-to

Use the File menu, or the

keyboard shortcut

Ctrl+Shift+N. Make sure you

close vour existing solution, if @ Solution 'MyalburmEditar' {1 project)
Y 9 ! = IE;‘H MyalbumEditor

any. - i References

- App.ico

- [#] assemblyInfo.cs

Solution Explorer - MyalbumEdibor &

ER== A==

2 Rename the Form1.cs file to
MainForm.cs.

3 In the MainForm.cs source file, public class MinForm System W ndows. For ns. For m
rename the C# class to
Mai nFor m

4 Add the MyPhotoAlbum
project to the solution.

[

er - MyalbumEditor

EREE =

How-to — — -
a. Right-click on the MyAlbu- @ Solution MyAIbum_Edwnr (2 projects)
mEditor solution B~ [EA MyalbumEdicor
' - ) B 5

) System

+Z] System.Data

<2 Syskerm,Drawing

+{ System.Windows,Forms
21 System, =ML

----- App.ico

----- [#] assemblyInfo.cs

----- MainFarm,cs

B & MyPhotoalbom

b. Select Existing Project...
from the Add menu.

c. In the Add Existing Project
window, locate the MyPho-
toAlbum directory.

d. Select the MyPhotoAl-
bum.csproj file from within
this directory.

5 | Reference the MyPhotoAlbum A (3] References
project withip the I AlbUrEdDlg. cs
MyAlbumEditor project. | [ . [] AssemblyInfo.cs
How-to || BaseEditDlg.cs

----- PasswordDlg. cs
----- B Phokoalbum.cs
..... PhotoEditDlg.cs
..... Photograph.cs

Right-click the References
item in the MyAlbumEditor
project and display the Add
Reference dialog.

These steps should be familiar to you if you have been following along from the begin-
ning of the book. Since we encapsulated the Phot oAl bumand Phot ogr aph classes
in a separate library in chapter 5, these objects, including the dialogs created in
chapter 9, are now available for use in our application. This is quite an important
point, so I will say it again. The proper encapsulation of our objects in the MyPhoto-
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Album library in chapters 5 and 9 makes the development of our new application that
much easier, and permits us to focus our attention on the list controls.

With this in mind, let’s toss up a couple of buttons and a list so we can see how
the Li st Box control works.

Set the version number of the MyAlbumEditor application to 10.1.

CREATE THE CONTROLS FOR OUR NEW APPLICATION

Action Result

6 Drop two Gr oupBox controls onto the

form. =k
How-to .
As usual, drag them from the Toolbox
window.
Settings
GroupBox | Property Value
First Anchor | Top, Left, Right
Text &Albums
Second Anchor Top, Bottom,
Left, Right

Text &Photo-graphs

7 Drop a But t on control into the Albums

group box, a Li st box control into the -1Ol

Photographs group box, and a But t on :
control at the base of the form. :

Settings

Control Property Value
- |lstPhotas

Open Button| (Name) btnOpen
Anchor Top, Right
Text &Open EE::::::::
ListBox (Name) IstPhotos A ¥
Anchor | Top, Bottom, e
Left, Right . i
Close Button| (Name) btnClose :
Anchor Bottom
Text &Close

Note: A couple points to note here. First, the
Anchor settings define the resize behavior of
the controls within their container. Note that
the But t on and Li st Box here are anchored
within their respective group boxes, and not
to the For mitself.

Second, since our application will not have
a menu bar, we use the standard Close button
as the mechanism for exiting the application.
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LIST BOXES

CREATE THE CONTROLS FOR OUR NEW APPLICATION (continued)
Action Result
8 Set the properties for the Mai nFor m
form. -loi ]

Settings
Property Value
AcceptButton btnClose
Size 400, 300
Text MyAlbumEditor

Note: When you enter the new Size
setting, note how the controls auto-
matically resize within the form based
on the assigned Anchor settings.

- Albums

- ~Photographs

lstPhotos

Our form is now ready. You can compile and run if you like. Before we talk about this
in any detail, we will add some code to make our new Li st Box display the photo-
graphs in an album.

Some of the new code added by the following steps mimics code we provided for

our MyPhotos application. This is to be expected, since both interfaces operate on
photo album collections.

DISPLAY THE CONTENTS OF AN ALBUM IN THE LISTBOX CONTROL

Action Result

9 In the MainForm.cs file, indicate we - )
are using the Manni ng. MyPhot oAl bum | USi ng Manni ng. MyPhot oAl bum
namespace.

10 | Add some member variables to track private PhotoAl bum _al bum
the current album and whether it has private bool _bAl burthanged = fal se;
changed.

11 | Override the OnLoad method to protected override void OnLoad
initialize the album. (EventArgs e)
Note: The OnLoad method is called a /1 Initialize the al bum
single time after the form has been —al bum = new Phot oAl bun()
created and before the form is initially base. OnLoad(e) :
displayed. This method is a good place }
to perform one-time initialization for
a form.

12 | Add a d i ck handler for the Close

button to exit the application.

private void btnC ose_Cick

(obj ect sender,

C ose();

System Event Args e)
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DISPLAY THE CONTENTS OF AN ALBUM IN THE LISTBOX CONTROL (continued)

Action Result
13 | Add a d oseAl bummethod to close a private void O oseAl bun()
previously opened album. )
i f (_bAl buntChanged)
How-to
Display a dialog to ask if the user _bAl bunChanged = fal se;
wants to save any changes they Di al ogResul t resul t
have made. = MessageBox. Show(" Do you want
+ "to save your changes to "
+ _album Fil eName + '?',
"Save Changes?",
MessageBoxBut t ons. YesNo,
MessageBox| con. Questi on);
if (result == Dial ogResult. Yes)
_al bum Save();
}
}
_album dear();
}
14 | Override the Ond osi ng method to protected override void OnCl osing
ensure the album is closed on exit. (Cancel Event Args e)
Cl oseAl bum();
}
15 | Add a Click handler for the Open button private void btnCpen_Cick

to open an album and assign it to the

Li st Box.

How-to

a. Close any previously open album.

b. Use the OpenFi | eDi al og class to
allow the user to select an album.

c. Use the Phot oAl bum Open method
to open the file.

d. Assign the album’s file name to the
title bar of the form.

e. Use a separate method for updating
the contents of the list box.

(obj ect sender, System EventArgs e)
Cl oseAl bun();

using (OpenFilebDialog dlg
= new OpenFi |l eDi al og())

{

dlg.Title = "Open Al buni';

dlg.Filter = "abmfiles (*.abm"
+ "|*. abm Al Files (*.*)|*.*";

dig.InitialDirectory
= Phot oAl bum Defaul tDir;

try

if (dlg.ShowDi al og()
== Di al ogResul t. OK)

_al bum Open(dl g. Fi | eNan®) ;
this. Text = _al bum Fi | eNane;
Updat eLi st ();

catch (Exception)

{

MessageBox. Show( " Unabl e to open "
+ "al bum n" + dl g. Fi |l eNane,

"Qpen Al bum Error",
MessageBoxBut t ons. OK,
MessageBox! con. Error);

}

}
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LIST BOXES

DISPLAY THE CONTENTS OF AN ALBUM IN THE LISTBOX CONTROL (continued)

Action Result
16 | Implement a protected Updat eLi st protected voi d UpdatelList()
method to initialize the Li st Box
| st Phot os. Dat aSource = _al bum
control. }

That’s it! No need to add individual photographs one by one or perform other com-
plicated steps to fill in the list box. Much of the code is similar to code we saw in pre-
vious chapters. The one exception, the Updat eLi st method, simply assigns the
Dat aSour ce property of the Li st Box control to the current photo album.

protected void UpdateList()

{
| st Phot os. Dat aSource = _al bum

}

The Dat aSour ce property is part of the data binding support in Windows Forms.
Data binding refers to the idea of assigning one or more values from some source of
data to the settings for one or more controls. A data source is basically any array of
objects, and in particular any class that supports the I Li st interface.! Since the
Phot oAl bumclass is based on | Li st, each item in the list, in this case each Pho-
t ogr aph, is displayed by the control. By default, the ToSt ri ng property for each
contained item is used as the display string. If you recall, we implemented this
method for the Phot ogr aph class in chapter 5 to return the file name associated
with the photo.

Compile and run your code to display your own album. An example of the out-
put is shown in figure 10.2. In the figure, an album called colors.abm is displayed,
with each photograph in the album named after a well-known color. Note how the
GroupBox controls display their keyboard access keys, namely Alt+A and Ale+P.
When activated, the focus is set to the first control in the group box, based on the
assigned tab order.

' We will discuss data binding more generally in chapter 17.
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10.1.2
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C:AMy ImagestS amplestColors\darkgrey. jpg .

C:AMy Images'S amplesiColorstdarkred. jpg LI By default, the ListBox control
displays a scroll bar when the

number of items to display ex-

ceeds the size of

the box.

You will also note that there is a lot of blank space in our application. Not to worry.
These spaces will fill up as we progress through the chapter.

TRY IT! The Di spl ayMenber property for the Li st Box class indicates the name
of the property to use for display purposes. In our program, since this prop-
erty is not set, the default ToSt ri ng property inherited from the Cbj ect
class is used. Modify this property in the Updat eLi st method to a prop-
erty specific to the Phot ogr aph class, such as “FileName” or “Caption.”
Run the program again to see how this affects the displayed photographs.

The related property Val ueMenber specifies the value returned by
members such as the Sel ect edVal ue property. By default, this property
will return the obj ect instance itself.

HANDLING SELECTED ITEMS
As you might expect, the Li st Box class supports much more than the ability to display
a collection of objects. Particulars of this class are summarized in .NET Table 10.2. In
the MyAlbumEditor application, the list box is a single-selection, single-column list
corresponding to the contents of the current album. There are a number of different
features we will demonstrate in our application. For starters, let’s display the dialogs we
created in chapter 9.

The album dialog can be displayed using a normal button. For the Phot oEdi t -
Dl g dialog, we would like to display the properties of the photograph that are cur-
rently selected in the list box. As you may recall, this dialog displays the photograph
at the current position within the album, which seemed quite reasonable for our
MyPhotos application. To make this work here, we will need to modify the current
position to correspond to the selected item.
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.NET Table 10.2 ListBox class

The Li st Box class represents a list control that displays a collection as a scrollable window. A
list box can support single or multiple selection of its items, and each item can display as a
simple text string or a custom graphic. This class is part of the Syst em W ndows. For ns
namespace, and inherits from the Li st Cont r ol class. See .NET Table 10.1 on page 316 for a
list of members inherited by this class.

DefaultltemHeight | The default item height for an ownerdrawn Li st Box
Public object.
Static Fields | \o\atches The value returned by Li st Box methods when no
matches are found during a search.
DrawMode Gets or sets how this list box should be drawn.
ltemHeight Gets or sets the height of an item in the list box.
ltems Gets the collection of items to display.
MultiColumn Gets or sets whether this list box should support
multiple columns. Default is f al se.
. SelectedIndices Gets a collection of zero-based indices for the items
Public selected in the list box.
Properties
Selectedltem Gets or sets the currently selected obj ect .
Selectedltems Gets a collection of all items selected in the list.
SelectionMode Gets or sets how items are selected in the list box.
Sorted Gets or sets whether the displayed list should be
automatically sorted.
TopIndex Gets the index of the first visible item in the list.
BeginUpdate Prevents the control from painting its contents while
items are added to the list box.
ClearSelected Deselects all selected items in the control.
. FindString Returns the index of the first item with a display value
Public beginning with a given string.
Methods
GetSelected Indicates whether a specified item is selected.
IndexFromPoint Returns the index of the item located at the specified
coordinates.
SetSelected Selects or deselects a given item.
Drawltem Occurs when an item in an ownerdrawn list box requires
painting.
Public Measureltem Occurs when the size of an item in an ownerdrawn list
Events box is required.
SelectedIndex- Occurs whenever a new item is selected in the list box,
Changed for both single and multiple selection boxes.
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The following steps detail the changes required to display our two dialogs.

DISPLAY THE PROPERTY DIALOGS

Action

In the MainForm.cs [Design]
window, add two buttons to the
form as shown in the graphic.

Settings

Button | Property Value

album | (Name) | btnAlbumProp
Anchor Top, Right
Text Propertie&s
photo | (Name) | btnPhotoProp
Anchor Top, Right
Text Properti&es

_[(a]x]
-~ &lbums
Co Open |j Froperties |j i
o
—Photographs:

- [IstPhatos Lo

: Fropertiez |:

Add a C i ck event handler for
album’s Properties button.

How-to

a. Within this handler, display an
Album Properties dialog box
for the current album.

b. If the user modifies the prop-
erties, mark the album as
changed and update the list.

private void btnAl bunProp_Click
(obj ect sender, System EventArgs e)

using (Al bunEditD g dlg
= new Al bunEdi t Dl g(_al bunm))

if (dlg.ShowDi al og()
== Di al ogResul t. OK)
{

_bAl bunChanged = true;
Updat eLi st ();
}
}
}

Add a d i ck event handler for
the photograph’s Properties
button to display the
PhotoEditDIg form.

How-to

a Within the handler, if the
album is empty then simply
return.

b. Set the current position in the
album to the selected photo-
graph.

c. Display a Photo Properties
dialog box for the photograph
at the current position.

d. If the user modifies the prop-
erties, mark the album as
changed and update the list.

private void btnPhotoProp_Click
(obj ect sender, System EventArgs e)

if (_al bum Count == 0)
return;

if (1stPhotos. Sel ectedl ndex >= 0)
_al bum Current Posi tion
= | st Phot os. Sel ect edl ndex;
}
using (PhotoEditD g dlg
= new Phot oEdi t Dl g(_al bum))

if (dlg.ShowDi al og()
== Di al ogResul t. OK)

_bAl buntChanged = true;
Updat eLi st ();
}

}
}
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DISPLAY THE PROPERTY DIALOGS (continued)

Action Result
4 Also display the photograph’s private void | st Photos_Doubl ed i ck
properties when the user (obj ect sender, System EventArgs e)

double-clicks on the list. bt nPhot oPr op. Per f or mdl i ck() ;

How-to }
Handle the Doubl ed i ck event
for the Li st Box control.

In the code to display the Photograph Properties dialog, note how the Sel ect edl n-
dex property is used. If no items are selected, then Sel ect edl ndex will contain the
value —1, and the current position in the album is not modified. When a photograph
is actually selected, the current position is updated to the selected index. This assign-
ment relies on the fact that the order of photographs in the Li st Box control matches
the order of photographs in the album itself.

if (IstPhotos. Sel ectedl ndex >= 0)
_al bum Current Posi tion = | st Phot os. Sel ect edl ndex;

For both dialogs, a C# usi ng block ensures that any resources used by the dialog are
cleaned up when we are finished. We also call Updat eLi st to update our applica-
tion with any relevant changes made. In fact, neither property dialog permits any
changes that we would display at this time. Even so, updating the list is a good idea in
case we add such a change in the future.

Compile and run your application to ensure that the dialog boxes display cor-
rectly. Note how easily we reused these dialogs in our new application. Make some
changes and then reopen an album to verify that everything works as you expect.

One minor issue with our application occurs when the album is empty. When a
user clicks the photo’s Properties button, nothing happens. This is not the best user
interface design, and we will address this fact in the next section.

So far our application only allows a single item to be selected at a time. List boxes can
also permit multiple items to be selected simultaneously—a topic we will examine next.

10.2 MULTISELECTION LIST BOXES

So far we have permitted only a single item at a time to be selected from our list. In
this section we enable multiple item selection, and add some buttons to perform var-
ious actions based on the selected items. Specifically, we will add Move Up and Move
Down buttons to alter the position of the selected photographs, and a Remove but-
ton to delete the selected photographs from the album.

10.2.1  Enabling multiple selection

Enabling the Li st Box to allow multiple selections simply requires setting the right
property value, namely the Sel ecti onMbde property, to the value Mul ti Si npl e
or Mul ti Ext ended. We discuss this property in detail later in the section.
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Whenever you enable new features in a control, in this case enabling multiple
selection in our list box, it is a good idea to review the existing functionality of the form
to accommodate the new feature. In our case, what does the Properties button in the
Photographs group box do when more than a single item is selected? While we could
display the properties of the first selected item, this seems rather arbitrary. A more log-
ical solution might be to disable the button when multiple items are selected. This is,
in fact, what we will do here.

Since the Properties button will be disabled, we should probably have some other
buttons that make sense when multiple items are selected. We will add three buttons.
The first two will move the selected items up or down in the list as well as within the
corresponding Phot 0Al bumobject. The third will remove the selected items from the
list and the album.

The steps required are shown in the following table:

Set the version number of the MyAlbumEditor application to 10.2.

ENABLE MULTIPLE SELECTIONS IN THE LIST BOX

Action Result

1 In the MainForm.cs [Design] window, This permits multiple items to be selected
modify the Sel ect i onMbde property similarly to how files can be selected in Windows
for the list box to be Mul ti Ext ended. Explorer.

2 Add three new buttons within the

Photographs group box as shown in the ;IEI;I
graphic. : Sl o o
Settings i ———
Button | Property value | | o T TP T TP T TP T T PEP P PR

Move Up (Name) btnMoveUp | < :f T

Anchor Top, Right

Text Move &Up zooananp
Move Down | (Name) | btnMoveDown | & :f LIS
Anchor Top, Right

Text Move &Down !
Remove (Name) btnRemove S i rvesrresns SELLEE
Anchor Top, Right
Text &Remove
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ENABLE MULTIPLE SELECTIONS IN THE LIST BOX (continued)

Action

Result

Set the Enabl ed property for the four
buttons in the Photographs group box
to f al se.

How-to

a. Click the first button.

b. Hold down the Ctrl key and click the
other buttons so that all four buttons
are highlighted.

c. Display the Properties window.

d. Set the Enabled item to False.

Note: This technique can be used to
set a common property for any set of
controls on a form to the same value.

The code in the I ni ti al i zeConponent method
for all four buttons is modified so that their
Enabled properties are set to false.

bt nMoveUp. Enabl ed = fal se;

bt ﬁl\bveDom. Enabl ed = fal se;

Rewrite the Updat eLi st method to
add each item to the list manually.

Note: The Begi nUpdat e method pre-
vents the list box from drawing the
control while new items are added.
This improves performance and pre-
vents the screen from flickering.

This allows us to manipulate and modify the
individual items in the list, which is prohibited
when filling the list with the Di spl aySour ce
property.

private void UpdateList()
{
| st Phot os. Begi nUpdat e() ;
| st Photos. | tens. Clear();
foreach (Photograph photo in _al bum

| st Phot os. | t ens. Add( phot 0) ;

}
| st Phot os. EndUpdat e() ;
}

Handle the Sel ect edl ndexChanged
event for the Li st Box control.

How-to
This is the default event for all list

controls, so simply double-click on the
control.

private void
| st Phot os_Sel ect edl ndexChanged
(obj ect sender, System EventArgs e)

int nuntel ected
= | st Phot os. Sel ect edl ndi ces. Count ;

Implement this handler to enable or
disable the buttons in the Photographs
group box based on the number of
items selected in the list box.

Note: The Move Up button should be
disabled if the first item is selected.
The Move Down button should be dis-
abled if the last item is selected. The
Get Sel ect ed method is used to deter-
mine if a given index is currently
selected.

bool soneSel ected = (nunBel ected > 0);
bt nMoveUp. Enabl ed = (soneSel ect ed
&& !l st Phot os. Get Sel ect ed(0));
bt nMoveDown. Enabl ed = (soneSel ect ed
&& (!l st Phot os. Get Sel ect ed(
| st Photos. Itens. Count - 1)));
bt nRenpve. Enabl ed = soneSel ect ed;

bt nPhot oPr op. Enabl ed

= (nunBSel ected == 1);

MULTISELECTION LIST BOXES

327



You can compile and run this code if you like. Our new buttons do not do anything,
but you can watch them become enabled and disabled as you select items in a newly
opened album.

We assigned the Mul ti Extended selection mode setting to the List-
Box. Sel ecti onMbde property, which permits selecting a range of items using the
mouse or keyboard. This is one of four possible values for the Sel ect i onMbde enu-
meration, as described in .NET Table 10.3.

TRY IT! Change the list box selection mode to Mul ti Si npl e and run your pro-
gram to see how the selection behavior differs between this and the Mul ti -
Ext ended mode.

Our next task will be to provide an implementation for these buttons. We will pick
up this topic in the next section.

10.2.2 HANDLING THE MoVE Up AND MOVE DOWN BUTTONS

Now that our list box allows multiple selections, we need to implement our three but-
tons that handle these selections from the list. This will permit us to discuss some col-
lection and list box methods that are often used when processing multiple selections
in a list.

We will look at the Move Up and Move Down buttons first. There are two prob-
lems we need to solve. The first is that our Phot 0Al bumclass does not currently pro-
vide an easy way to perform these actions. We will fix this by adding two methods to
our album class for this purpose.

The Sel ect i onMbde enumeration specifies the selection behavior of a list box control, such
as the Li st Box and CheckedLi st Box classes. This enumeration is part of the Syst em W n-
dows. For ns namespace.

None Iltems cannot be selected.

One A single item can be selected using a mouse
click or the space bar key.

MultiSimple Multiple items can be selected. Items are
selected or deselected using a mouse click or
the space bar.

Enumeration
Values

MultiExtended Multiple items can be selected. This extends
simple selection to permit a range of items to be
selected using a drag of the mouse or the Shift,
Ctrl, and arrow keys.

The second problem is that if we move an item, then the index value of that item
changes. For example, if we want to move items 3 and 4 down, then item 3 should
move to position 4, and item 4 to position 5. As illustrated in figure 10.3, if we first
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move item 3 down, it becomes item 4. If you then move item 4 down, you would
effectively move the original item 3 into position 5.

1 Photo A 1 Photo A

2 Photo B 2 Photo B

3 Photo C 8 Photo D
Move Item 3 Down

4 Photo D 4 Photo C

5 Photo E 5 Photo E

6 Photo F 6 Photo F

Figure 10.3 When the third item in the list is moved down, the original
fourth item moves into position 3.

The trick here, as you may realize, is to move item 4 first, and then move item 3. In
general terms, to move multiple items down, we must move the items starting from
the bottom. Conversely, to move multiple items up, we must start at the top.

We will begin with the new methods required in the Phot oAl bumclass.

Set the version number of the MyPhotoAlbum library to 10.2.

IMPLEMENT MOVE METHODS IN PHOTOALBUM CLASS

Action Result

1 In the PhotoAlbum.cs window, add a public void MoveBefore(int i)
MoveBef or e method to move a
photograph at a specified index to the {
previous position. Phot ograph photo = this[i];
t hi s. RenmoveAt (i);

if (i >0 & i < this.Count)

How-to this.Insert(i-1, photo);
a. Ensure the given index is valid. }
b. Remove the Phot ogr aph at this }
index from the list.
c. Insert the removed photograph at
the new position.
2 Add a MoveAf t er method to move a public void MveAfter(int i)
photograph at a specified index to the ) ) ) )
o if (i >>0 & i < this.Count-1)
subsequent position.
Phot ograph photo = this[i];
t hi s. RenmoveAt (i);
this.Insert(i+1, photo);
}
}

With these methods in place, we are ready to implement O i ck event handlers for our
Move Up and Move Down buttons. These handlers are shown in the following steps:
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HANDLE THE MOVE BUTTONS

Action

Result

Implement a d i ck event
handler for the Move Up button.

Note: \We could have used a

f or each loop over the i ndi ces
array here. This was written as a
f or loop to be consistent with
the implementation of the Move
Down handler.

private void btnMveUp_dick
(obj ect sender, System EventArgs e)
{

Li st Box. Sel ect edl ndexCol | ecti on i ndi ces
= | st Phot os. Sel ect edl ndi ces;
int[] newSel ects = new int[indices.Count];

/1 Move the selected itens up
for (int i =0; i < indices.Count; i++)
{

int index = indices[i];

_al bum MoveBef or e(i ndex) ;

newSel ects[i] = index - 1,

}

_bAl bunChanged = true;
Updat eLi st () ;

/1 Reset the selections.
| st Phot 0s. Cl ear Sel ect ed() ;
foreach (int x in newSel ects)

| st Phot os. Set Sel ect ed(x, true);
}
}

Implement the C i ck handler for
the Move Down button.

private void bt nMoveDown_d i ck
(obj ect sender, System EventArgs e)

Li st Box. Sel ect edl ndexCol | ecti on i ndi ces
= | st Phot os. Sel ect edl ndi ces;
int[] newSel ects = new int[indices.Count];

/1 Move the selected itens down

for (int i = indices.Count - 1;
i >= 0
i--)
int index = indices[i];
_al bum MoveAfter (index);
newSel ects[i] = index + 1;
}

_bAl buntChanged = true;
Updat eLi st ();

/1 Reset the selections.
| st Phot 0s. Cl ear Sel ect ed() ;
foreach (int x in newSel ects)

| st Phot 0s. Set Sel ected(x, true);
}
}

Both of these methods employ a number of members of the Li st Box class. Lets
examine the Move Down button handler in detail as a way to discuss these changes.
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private voi d bt nMoveDown_d i ck(object sender, System EventArgs e)
{

Li st Box. Sel ect edl ndexCol | ecti on indi ces = | stPhotos. Sel ect edl ndi ces;
int[] newSel ects = new int[indices. Count]; Retrieve the @
/1 Move the selected items down selected items
for (int i =indices.Count - 1; i >= 0; i--) O Move selected
{ items down

int index = indices[i];

_al bum MoveAfter (i ndex);

newSel ects[i] = index + 1;

}

_bAl buntChanged = true; Update the
Updat eLi st (); © list box

/'l Reset the selections.
| st Phot os. Cl ear Sel ected(); O Reselect the items
foreach (int x in newSel ects)

{
| st Phot 0s. Set Sel ected(x, true);

}
}

The following points are highlighted in the code:

@ Alocal i ndi ces variable is created to hold the index values of the selected items. The
Sel ect edl ndi ces property returns a Li st Box. Sel ect edl ndexCol | ecti on
instance containing an array of the selected index values. The related Sel ect ed-
| t ens property returns the actual objects selected. Note that an array of integers is
also created to hold the new index positions of the objects after they have been moved.

@ Starting from the bottom of the list, each selected item is moved down in the album.
Note that the MoveDown button is disabled if the last item is selected, so we know
for certain that i ndex + 1 will not produce an index which is out of range.

© Once all the changes have been made to our album, we update the list box with the
new entries. Note that the Updat eLi st method has a side effect of clearing the cur-
rent selections from the list.

O Once the list has been updated, the items need to be reselected. The newSel ect s
array was created for this purpose. The O ear Sel ect ed method is used to remove
any default selections added by the Updat eLi st method, and the Set Sel ect ed
method is used to select each entry in the array.

You can run the application here if you like to see how these buttons work. The next
section discusses the Remove button implementation.

10.2.3 HANDLING THE REMOVE BUTTON

The Remove button is a bit like the Move Down button. We have to be careful that
the removal of one item does not cause us to remove incorrect entries on subsequent
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items. We will again loop through the list of selected items starting from the end to
avoid this problem.

Also note that by removing the selected photographs, we are making an irrevers-
ible change to the photo album. As a result, this is a good place to employ the Mes-
sageBox class to ensure that the user really wants to remove the photos.

HANDLE THE REMOVE BUTTON

Action Result

1 Add a d i ck handler to the private void btnRenove_Cick

Remove button (obj ect sender, System EventArgs e)
' {
2 Implement this handler to string mseg;
confirm with the user that int n = |stPhotos. Sel ectedltens. Count;
if (n==1)
they really want to remove msg = "Do your really want to "
the selected photos. + "renpve the sel ected photo?";
el se
How-to msg = String. Format ("Do you really want to "
Use the MessageBox class + "renmove the {0} selected photos?", n);

with the Questi on icon.

Di al ogResult result = MessageBox. Show(
nmsg, "Renpve Phot os?",
MessageBoxBut t ons. YesNo,
MessageBox| con. Questi on);

3 If the user says Yes, then if (result == Dial ogResult. Yes)

remove the selected items. t ) o
Li st Box. Sel ect edl ndexCol | ecti on i ndi ces

How-to = | st Phot os. Sel ect edl ndi ces;

Use the Sel ect edl ndi ces for (int i =indices.Count - 1; i >=0; i--)
{

property. _al bum RenpveAt (i ndices[i]);
}

_DbAl bunthanged = true;
Updat eLi st () ;
}
}

This code uses the Sel ect edl t ems property to retrieve the collection of selected
objects. This property is used to determine how many items are selected so that our
message to the user can include this information.

int n = |stPhotos. Sel ectedltens. Count;

To perform the deletion, we use the Sel ect edl ndi ces property to retrieve the
index numbers of each selected object. Since our list is based on the Phot oAl bum
class, we know that the index in the list box corresponds to the index in the album.
Removing a selection is a simple matter of removing the object at the given index
from the album.

Li st Box. Sel ect edl ndexCol | ecti on i ndi ces = | st Phot os. Sel ect edl ndi ces;
for (int i =indices.Count - 1; i >=0; i--)
{

_al bum RenoveAt (i ndices[i]);

}
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10.3

10.3.1

Compile and run the application to see the Remove button and the rest of the inter-
face in action. Note that you can remove photographs and move them around and
still decide not to save these changes when the album is closed.

If you look at our application so far, there is still some space available in the
Albums group box. This space is intended for a ComboBox control holding the list of
available albums. Now that we have seen different ways to use the Li st Box control,
it’s time to take a look at the other .NET list control: the ConboBox class.

COMBO BOXES

A list box is quite useful for presenting a list of strings, such as the photographs in an
album. There are times when only one item will ever be selected, or when the extra
space necessary to display a list box is problematic or unnecessary. The ComboBox
class is a type of Li st Cont r ol object that displays a single item in a text box and
permits selection from an associated list box. Since a user can enter new values into
the text box control directly, a ConboBox allows additional items to be added much
more simply than a Li st Box control.

Features specific to the ComboBox class are shown in .NET Table 10.4. As you
can see, a number of members are reminiscent of members from both the Li st Box
class and the Text Box class. The Text Box area of the control is sometimes called the
editable portion of the control, even though it is not always editable, and the Li st Box
portion may be called the dropdown portion, since the list drops down below the text
box portion for some display styles.

CREATING A COMBO BOX

In our MyAlbumEditor application, we will add a ComboBox control to permit quick
and easy access to the list of albums stored in the default album directory. The entries
for this control will be taken from the album file names discovered in this directory,
and the user will not be able to add new entries by hand. Figure 10.4 shows how our
application will look after this change, with the ComboBox dropdown list displayed.

ﬂgl::"-.,l“ly Documents’ Albums® colors.abr - |E||5|
—albums
C:My Documentshalbums'eolors. abm j Properties |
L C: Wy Diocumentshalbums\badalburm. abm -

—HC: "My Documentshalbumshlesds. abm

C:by Document s Albums myalbum. abm
C:\My DocumentsbAlbumseampleEE. abm fave Up
L4y Documentshalburmstsampled3. abm —
C:4My DocumentshAlbums'.sample32. abm

C: My DocumentshAlbums!sara. abm w2 flmve Dovn |
C:\Muw ImageshS amplesh Colorshwhite. jpg
C:%My ImagestSampleshColors\green.jpg Bemove | Figure 10.4

C:My ImageshSamplesh Colorshdarkred. jpg )
C:hbdp |mages\Samples\CoIors\grey.ipg Elonetics The dropdown list for a Combo-
C:My ImageshS amplegh Colorghyellow. jpg LI PETE: | Box is hidden until the user

clicks on the small down arrow

to reduce the amount of space

required for the control on the
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.NET Table 10.4 ComboBox class

The ConboBox class is a Li st Cont r ol object that combines a Text Box control with a Li st -
Box object. A user can select an item from the list or enter an item manually. A ConboBox can
be displayed with or without the list box portion shown and with or without the text box por-
tion editable, depending on the setting of the Dr opDownSt yl e property. When the list box
portion is hidden, a down arrow is provided to display the list of available items. This class is
part of the Syst em W ndows. For ns namespace, and inherits from the Li st Contr ol class.
See .NET Table 10.1 on page 316 for a list of members inherited by this class.

DrawMode Gets or sets how elements in the list are drawn in a
window.
DropDownStyle Gets or sets the style used to display the edit and list
box controls in the combo box.
DropDownWidth Gets or sets the width of the list box portion of the
control.
DroppedDown Gets or sets whether the combo box is currently
displaying its list box portion.
ltems Gets or sets the collection of items contained by this
Public combo box.
Properties MaxDropDownltems | Gets or sets the maximum number of items
permitted in the list box portion of the control.
MaxLength Gets or sets the maximum number of characters
permitted in the text box portion of the control.
Selectedltem Gets or sets the currently selected item in the
control.
SelectedText Gets or sets any text that is selected in the text box
portion of the control.
Sorted Gets or sets whether the items in the control are
sorted alphabetically.
. BeginUpdate Prevents the control from painting its contents while
Public items are added to the list box.
Methods
SelectAll Selects all text in the text box portion of the control.
Drawltem Occurs when an owner-drawn combo box requires
repainting.
Public DropDown Occurs just before the dropdown portion of a combo
Events box is displayed.
SelectionChange- Occurs when the selected item in the control has
Committed changed and that change is confirmed.

The steps required to create the combo box for our application are as follows:
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Set the version number of the MyAlbumEditor application to 10.3.

REPLACE OPEN BUTTON WITH A COMBOBOX CONTROL

Action

Result

Delete the Open button in the
MainForm.cs [Design] window.

The button and all related code added by Visual Studio
are removed from the MainForm.cs source file. Any
nonempty event handlers, in this case bt nOpen_d i ck,
remain in the file and must be removed manually.

Drag a ConboBox control into
the left side of the Albums group
box as shown in the graphic.

Settings
Property Value
(Name) cmbxAlbums
Anchor Top, Left, Right

DropDownStyle | DropDownlList
Sorted True

lstPhatos

Close

Replace the bt nOpen_Cl i ck
method in the MainForm.cs
source file with an OpenAl bum
method to open a given album
file.

Note: Most of the existing code
forthe bt nOpen_Q i ck method
is removed. Any exception that
occurs here will be the respon-
sibility of the caller.

private void OpenAl bun(string fil eNane)

{

Cl oseAl bum();

/1 Open the given albumfile
_al bum Open(fil eNare);

this. Text = _al bum Fi | eNane;

Updat eLi st ();

Set the Enabl ed property for
the Properties button in the
Albums group box to f al se.

Note: We will enable this button when a valid
album is selected in the combo box control.

Initialize the contents of the
combo box in the OnLoad
method.

How-to

Use the static Get Fi | es
method from the Di rect ory
class to retrieve the set of album
files in the default album
directory.

protected override void

{

}

OnLoad(Event Args e)

/1 Initialize the al bum
_al bum = new Phot oAl bun{();

/1 Initialize the conbo box
cnmbxAl buns. Dat aSour ce
= Directory. GetFil es(
Phot oAl bum Defaul tDir,

base. OnLoad(e);

"*_ abm');

At the top of the file, indicate
that we are using objects in the
Syst em | Onamespace.

u5| n.g System | G
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As we saw for our Li st Box control, the Dat aSour ce property provides a quick and
easy way to assign a collection of objects to the cnmbxAl bums control. In this case, the
Di rectory. Get Fi | es method returns an array of strings containing the set of file
names in the given directory that match the given search string.

Our ConmboBox is created with the Dr opDownSt y| e property set to Dr opDown-
Li st . This setting is taken from the ComboBox St y| e enumeration, and indicates that
the list box associated with the combo box should not be displayed by default, and that
the user cannot manually enter new values into the control. A complete list of values
provided by the ConboBox St yl e enumeration is shown in .NET Table 10.5.

The ConmboBox St yl e enumeration specifies the display behavior of a combo box control. This
enumeration is part of the Syst em W ndows. For ms namespace.

DropDown The text portion of the control is editable. The list
portion is only displayed when the user clicks an
arrow button on the control. This is the default.

Enumeration DropDownList The text portion of the control is not editable.
Values The list portion is only displayed when the user
clicks an arrow button on the control.

Simple The text portion of the control is editable, and
the list portion of the control is always visible.

Feel free to compile and run your program if you like. The combo box will display
the available albums, without the ability to actually open an album. Opening an
album requires that we handle the Sel ect edl t enChanged event for our combo
box, which is the topic of the next section.

HANDLING THE SELECTED ITEM

Our ConmboBox currently displays a selected album, but it doesnt actually open it.
The previous section replaced the C i ck handler for the now-deleted Open button
with an OpenAl bum method, so all we need to do here is recognize when a new
album is selected and open the corresponding album.

The one issue we must deal with is the case where an invalid album exists. While
we initialized our control to contain only album files ending with “.abm,” it is still pos-
sible that one of these album files contains an invalid version number or other problem
that prevents the album from loading. The following steps handle this case by dis-
abling the Properties button and Li st Box control when such a problem occurs. An
appropriate error message is also displayed in the title bar.
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OPEN THE ALBUM SELECTED IN THE COMBO BOX

Action Result

1 Add a Sel ect edl t entChanged private void

handler to the combo box control. cnbxAl bums_Sel ect edl ndexChanged(
obj ect sender, System EventArgs e)
{

2 In the implementation of this string al bunPath _
handler, make sure the selected = cnbxAl buns. Sel ectedltem ToString();
item is a new album. it (albumPath == _al bum Fi | eNane)
Note: If the selected album has return;
not actually changed, there is no
need to reload it.

3 Try to open the album. try

Cl oseAl bum();
OpenAl bun( al bunat h) ;

4 If the album is opened bt nAl bunPr op. Enabl ed = true;
successfully, enable the album I st Phot OSi Banf:g?o' O’W §

Properties button, and set the } = Syste ors. V¥ ndow,
background color of the list box to
normal window color.

5 When an error occurs, display a catch (Exception)
message in the title bar to reflect {
this fact /1 Unable to open al bum

: this. Text
= "Unabl e to open sel ected al buni;

6 Also clear the list box, set its | st Phot os. I tems. Cl ear ();

background color to match the I'st Phot os. BackCol or

ding controls, and disable = SystemCol ors. Control ;
surrounding o bt nAl bunPr op. Enabl ed = fal se;
the album Properties button on the }
form. }

This code provides both text and visual cues on whether the selected album was suc-
cessfully opened. Note how the Sel ect edl t emproperty is used to retrieve the cur-
rent selection. Even though we know this is a st ri ng, the framework provides us an
obj ect instance, so ToSt ri ng must be called to extract the actual text.

string al bunPath = cnbxAl buns. Sel ectedltem ToString();

When the selected album opens successfully, the Li st Box background is painted the
normal window color as defined by the system and the Properties button in the
Albums group box is enabled. Figure 10.1 at the beginning of this chapter shows the
interface with a successfully opened album. When the album fails to open, the excep-
tion is caught and the title bar on the form is set to indicate this fact. In addition, the
Li st Box background is painted the default background color for controls and the
But t on control is disabled.
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catch (Exception)

{

/1 Unabl e to open al bum

this. Text = "Unable to open sel ected al bunt;
| st Photos. Itens. d ear();

| st Phot os. BackCol or = SystentCol ors. Control;
bt nAl bunPr op. Enabl ed = fal se;

}

An example of this situation appears in figure 10.5. The specified album, badal -
bum abm could not be opened, and between the title bar and the window this fact

should be fairly clear.
¥ unable to open selected album i m] |
—albums
IC:\M_I,I Documentshalbumsibadalbum.abm j Froperties |
—Bhotographs

fdowe Up
fave Down
Eemoyve

Froperties

i

Figure 10.5

When the selected album can-
not be loaded, only the Close
button remains active.

TRY IT!

The ComboBox in our application does not allow the user to manually en-
ter a new album. This could be a problem if the user has created some al-
bums in other directories. To fix this, add a Cont ext Menu object to the
form and associate it with the Albums group box. Add a single menu item
called “Add Album...” to this menu and create a O i ck event handler to
allow the user to select additional album files to add to the combo box via
the QpenFi | eDi al og class.

Note that you have to modify the ComboBox to add the albums from
the default directory manually within the OnLoad method. At present,
since the Dat aSour ce property is assigned, the | t ems collection cannot
be modified directly. Use Begi nUpdat e and EndUpdat e to add a set of
albums via the Add method in the | t ens collection, both in the OnLoad
method and in the new A i ck event handler.

The next section provides an example of how to handle manual edits within a combo box.
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10.4 COMBO BOX EDITS

The ComboBox created in the previous section used a fixed set of list entries taken
from a directory on the disk. This permitted us to use the Dat aSour ce property for
the list of items, and the Dr opDownLi st style to prevent the user from editing the
text entry.

In this section we will create another ComboBox that permits manual updates to
its contents by the user. Such a control is very useful when there are likely to be only
a few possible entries, and you want the user to create additional entries as necessary.
It so happens that we have just this situation for the Phot ogr apher property of our
Phot ogr aph class.

Within a given album, there are likely to be only a handful of photographers for
the images in that album. A combo box control is a good choice to permit the user
to select the appropriate entry from the drop-down list. When a new photographer is
required, the user can enter the new name in the text box.

Figure 10.6 shows how this combo box will look. You may notice that this list only
displays four photographers, whereas our previous album combo box displayed eight
album files at a time. A ComboBox control displays eight items by default. We will
shorten the size here so that the list does not take up too much of the dialog window.

[/8 violet - Photo Properties |

Photo File: IM_I,I Images’5 ampleshColorshviolet.jpg

LCaption: Iviolet

Diate T aker: |?£24£2DD1 10:00: 48 A

Photographer: ﬂ
Biahca Jane =
Bridgett ‘#ilzon
HMotez:
=
Figure 10.6
=l Note how the dropdown for the ComboBox ex-
tends outside of the Panel control. This is per-
ak Reset | Cancel | mitted even though the control is contained by
the panel.

We will add this control to the MyAlbumEditor application in two parts. First we will
create and initialize the contents of the control, and then we will support the addition
of new photographers by hand.
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10.4.1
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REPLACING THE PHOTOGRAPHER CONTROL

The creation of our combo box within the Phot oEdi t Dl g form is much like the
one we created for the MyAlbumEditor application, with the exception of a few set-
tings. The steps required to create this control are shown in the following table:

Set the version number of the MyPhotoAlbum library to 10.4.

ADD THE PHOTOGRAPHER COMBO BOX

Action Result
1 In the PhotoEditDlg.cs [Design] The control is removed from the form, and the code
window, delete the Text Box control | generated by Visual Studio is removed as well. The
associated with the Photographer subsequent steps modify the manually entered
label. code associated with this control.

2 Place a ComboBox control on the form | The MaxDr opDown property here specifies that the
where the text box used to be. list portion of the combo box displays at most four
items at a time, with any remaining items

Settings ) )
9 accessible via the scroll bar.
Property Value
(Name) cmbxPhotographer
MaxDropDown 4
Sorted True
Text photographer
3 Modify the ResetSettings method to protected override void ResetSettings()
initialize the items in the new combo o )
box if necessar /1 Initialize the ConmboBox settings
Y if (cnbxPhot ographer.|tens. Count == 0)
{
4 First add the “unknown” /] Create the list of photographers

cnmbxPhot ogr apher . Begi nUpdat e() ;

cnbxPhot ogr apher. ltens. Cl ear();

cnbxPhot ogr apher. | tens.
Add("unknown") ;

photographer to ensure that the list is
never empty.

5 Then add to the ConboBox control any foreach (Photograph ph in _al bum
other photographers found in the {

b P orap if (ph. Photographer != null
album. && ! cmbxPhot ogr apher. |t ens.
How-to Cont ai ns( ph. Phot ogr apher))

) {
Use the I t ens. Cont ai ns _method to cnbxPhot ogr apher . I t ens.
check that a photographer is not Add( ph. Phot ogr apher);
already in the list. }
) ) . ) }

Note: This code is not terribly effi- crbxPhot ogr apher . EndUpdat e() ;

cient, since it rescans the entire list }

each time the method is called. A
better solution might be to modify
the Phot 0Al bumclass to maintain
the list of photographers assigned to
Phot ogr aph objects in the album.
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10.4.2

ADD THE PHOTOGRAPHER COMBO BOX (continued)

Action Result

6 Select the photographer of the current Phot ograph p = _al bum Current Phot o;

photo in the combo box. )
if (p!=null)
{

txt Phot oFi | e. Text = p. Fi | eNane;

t xt Capti on. Text = p. Caption;

t xt Dat e. Text
= p. Dat eTaken. ToString();

cnbxPhot ogr apher. Sel ectedl tem
= p. Phot ogr apher;

txt Not es. Text = p. Notes;

}
}

7 Update the SaveSet t i ngs method to protected override bool SaveSettings()
save the photographer entered into {
the combo box.

Phot ograph p = _al bum Current Phot o;

Note: We will stop ignoring the t xt - f{f (p !=null)

Dat e setting in the next chapter. p. Caption = txtCaption. Text:

/1 lgnore txtDate setting for now
p. Phot ogr apher
= cnbxPhot ogr apher. Text ;
p. Not es = t xt Not es. Text;
}

return true;

}

Note how this code uses both the Sel ect edl t emand Text properties for the Com
boBox control. The Sel ect edl t em property retrieves the obj ect corresponding
to the item selected in the list box, while the Text property retrieves the string
entered into the text box. Typically these two values correspond to each other, but
this is not always true, especially when the user manipulates the text value directly, as
we shall see next.

UPDATING THE COMBO BOX DYNAMICALLY
With our control on the form, we now need to handle manual entries in the text box.
This is normally handled via events associated with the ConboBox control. The
Val i dat ed event, discussed in chapter 9, can be used to verify that a user-provided
entry is part of the list and also add it to the list if necessary. The Text Changed
event can be used to process the text while the user is typing.

We will handle both of these events in our code. First, let’s add a Val i dat ed
event handler, and then add code to auto-complete the entry as the user types.
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VALIDATE THE PHOTOGRAPHER ENTRY

Action

Result

1 Add a Validated event handler for the
cnbxPhot ogr apher control.

private void cnbxPhot ographer _Val i dat ed
(obj ect sender, System EventArgs e)

2 To implement this handler, get the string pg = cnbxPhot ographer. Text;
text currently entered in the control.

3 If the cmbxPhot ogr apher control i f (!cnbxPhot ographer.|tems. Contai ns(pg))
does not contain this text, then add al bum ur r ent Phot o, Phot ogr apher = pg:
the new string to the combo box. CnbxPhot ogr apher . I t ens. Add( pg) ; '

}
4 Set the selected item to the new cnbxPhot ogr apher . Sel ect edl t em = pg;

text.

Our ConboBox is now updated whenever the user enters a new photographer, and
the new entry will be available to other photographs in the same album.

Another change that might be nice is if the dialog automatically completed a par-
tially entered photographer that is already on the list. For example, if the photographer
“Erik Brown” is already present, and the user types in “Er,” it would be nice to com-

plete the entry on the user’s behalf.

Of course, if the user is typing “Erin Smith,” then we would not want to prevent
the user from doing so. This can be done by causing the control to select the auto-

filled portion of the name as the user

types. You will be able to experiment with this

behavior yourself after following the steps in the subsequent table.

AUTO-COMPLETE THE TEXT ENTRY AS THE USER TYPES

Action Result
5 Add a Text Changed event private voi d crmbxPhot ogr apher _Text Changed
handler for the (obj ect sender, System EventArgs e)
crmbxPhot ogr apher {
control.
6 | Search for the current text string text = cnbxPhot ographer. Text;
in the list portion of the int index
combo bo?( = cnbxPhot ogr apher. Fi ndStri ng(text);
7 If found, then adjust the if (index >= 0)

text in the control to {
include the remaining
portion of the matching
entry.

/1 Found a match
string newText

Itenms[index] .
cnbxPhot ogr apher.

cnbxPhot ogr apher.
ToString();
Text newText ;

cnbxPhot ogr apher . Sel ectionStart

= text.Length;
cnbxPhot ogr apher. Sel ecti onLengt h
newText.Length - text.Length;

342

CHAPTER 10 LIST CONTROLS



This code uses the Fi ndSt ri ng method to locate a match for the entered text. This
method returns the index of the first object in the list with a display string beginning
with the specified text. If no match is found, then a -1 is returned.

int index = cnbxPhot ographer. Fi ndString(text);

When a match is found, the text associated with this match is extracted from the list
and assigned to the text box portion of the control.

if (index >= 0)

{

/1 Found a match
string newlext = cnbxPhotographer.|tens[index].ToString();
cnbxPhot ogr apher. Text = newText ;

The additional text inserted into the text box is selected using the Sel ecti onSt art
and Sel ect i onLengt h properties. The Sel ecti onStart property sets the cursor
location, and the Sel ect i onLengt h property sets the amount of text to select.

cnbxPhot ogr apher. Sel ectionStart = text. Length;
crbxPhot ogr apher. Sel ecti onLength = newText.Length - text.Length;

}

TRY IT! The list portion of the control can be forced to appear as the user types with
the Dr oppedDown property. Set this property to true in the Text -
Changed handler to display the list box when a match is found.

You may have realized that this handler introduces a slight problem with
the use of the backspace key. When text is selected and the user presses the
backspace key, the selected text is deleted rather than the previously typed
character as a user would normally expect. Fix this behavior by handling the
KeyPr ess event, discussed in chapters 9 and 12, to force the control to de-
lete the last character typed rather than the selected text.

Before leaving our discussion of Li st Control objects, it is worth noting that the
controls we have discussed so far all contain textual strings. The .NET Framework
automatically handles the drawing of these text strings within the list window. It is
possible to perform custom drawing of the list elements, in a manner not too differ-
ent than the one we used for our owner-drawn status bar panel in chapter 4.

As a final example in this chapter, let’s take a look at how this is done.

10.5 OWNER-DRAWN LISTS

Typically, your Li st Box and ComboBox controls will each display a list of strings.
You assign objects to the list, and the ToSt ri ng method is used to retrieve the string
to display in the list. The st ring value of a specific property can be displayed in
place of the ToSt ri ng method by setting the Di spl ayMenber property for the list.
The .NET Framework retrieves and draws these strings on the form, and life is good.

OWNER-DRAWN LISTS 343



There are times when you do not want to display a string, or when you would
like to control exactly how the string looks. For these situations you must draw the
list manually. This is referred to as an owner-drawn list, and the framework provides
specific events and other mechanisms for drawing the list items in this manner.

In this section we modify our main Li st Box control for the application to
optionally include a small representation of the image associated with each photo-
graph. Such an image is sometimes called a thumbnail, since it is a “thumbnail-sized”
image. An example of our list box displaying these thumbnails is shown in figure 10.7.
As you can see, the list includes a thumbnail image as well as the caption string from

the photograph.
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We will permit the user to switch between the thumbnail and pure text display using
a context menu associated with the list box. This menu will be somewhat hidden,
since users will not know it exists until they right-click on the list control. A hidden
menu is not necessarily a good design idea, but it will suffice for our purposes. We
will begin our example by adding this new menu.

10.5.1 ADDING A CONTEXT MENU
Since we would like to dynamically switch between an owner-drawn and a frame-
work-drawn control, we need a way for the user to select the desired drawing method.
We will use a menu for this purpose, and include a check mark next to the menu
when the thumbnail images are shown. Context menus were discussed in chapter 3,
so the following steps should be somewhat familiar.
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Set the version number of the MyAlbumEditor application to 10.5.

ADD A CONTEXT MENU

Action Result

1 Add a Cont ext Menu control
named ct xt Phot oLi st to the
form in the MainForm.cs
[Design] window.

2 Add a single menu item to this
context menu.

Settings 4
Property Value : Thumnbnails
.

(Name) | menuThumbs -
Text &Thumbnail | = e

3 Set the Cont ext Menu property
for the Li st Box control to this

new menu.
4 Add a d i ck handler for the privat e voi d menuThunbs_Cl i ck
new menu item to reverse the ( (object sender, System EventArgs e)
Checked state of this menu. menuThunbs. Checked = ! nenuThunbs. Checked;
5 When checking the menu, set i f (menuThunbs. Checked)
the Dr awvbde for the {
Photographs list to be owner | stPhot os. Dr amvbde
grap = Dr awibde. Owner Dr awar i abl e;
drawn. }
6 When unchecking the menu, el se
set the Dr awbde to its default
tting. Also reset the default | st Phot os. Dr awbde = Dr awMbde. Nor nal ;
;e ! g.. | st Phot os. | t enHei ght
item height. = | st Phot 0s. Font . Hei ght + 2;
}
}

The A i ck handler for our new menu simply toggles its Checked flag and sets the
drawing mode based on the new value. The Dr awbde property is used for both the
Li st Box and ConboBox controls to indicate how each item in the list will be drawn.
The possible values for this property are shown in .NET Table 10.6. Since the size of our
photographs in an album may vary, we allow the size of each element in the list to vary
as well. As a result, we use the Dr awbde. Oaner Dr awVar i abl e setting in our code.

The | t emHei ght property contains the default height for each item in the list.
When the Dr awvbde property is set to Nor mal , we set this property to the height of
the current font plus 2 pixels. For our owner-drawn list, the item height depends on
the size of the photograph we wish to draw. This requires that we assign the item
height dynamically, and this is our next topic.
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.NET Table 10.6 DrawMode enumeration

The Dr awbde enumeration specifies the drawing behavior for the elements of a control. This
enumeration is part of the Syst em W ndows. For ns namespace. Controls that use this enu-
meration include the Li st Box, CheckedLi st Box, and ConmboBox classes, although the
CheckedLi st Box class only supports the Nor mal setting.

Normal All elements in the control are drawn by the .NET
Framework and are the same size.
Enumeration OwnerDrawFixed Elements in the control are drawn manually and
Values are the same size.

OwnerDrawVariable | Elements in the control are drawn manually and
may vary in size.

SETTING THE ITEM HEIGHT

Since a Li st Box normally holds text in a specific font, the default height of each list
box item is just large enough to accommodate this font. In our case, we want to draw
an image in each item, so the height of the default font is likely a bit on the small side.
We can assign a more appropriate item height by handling the Measur el t emevent.
This event occurs whenever the framework requires the size of an owner-drawn item.

Note that this event does not occur with the setting Dr awivbde. Oaner Dr aw
Fi xed, since the items are by definition all the same size. For this setting, the I t em
Hei ght property should be assigned to the common height of the items. Since we are
using the Dr awivbde. Oaner Dr awVar i abl e setting, this event will occur each time
a list item must be custom drawn.

.NET Table 10.7 MeasureltemEventArgs class

The Measur el t enEvent Ar gs class provides the event data necessary to determine the size
of an ownerdrawn item. This class is part of the Syst em W ndows. For ns namespace, and
inherits from the Syst em Event Ar gs class.

Graphics Gets the graphics object to use when calculating
measurements.
Public Properties Index Gets the index of the item to measure.
IltemHeight Gets or sets the height of the specified item.
[temWidth Gets or sets the width of the specified item.

A Measur el t emevent handler receives a Measur el t enEvent Ar gs class instance
to permit an application to set the width and height of a given item. Specifics of this
class are shown in .NET Table 10.7. In our case, we are drawing an image followed
by a string. We will fit the image into a 45x45 pixel box, and use the Capt i on prop-
erty as the string portion.
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Figure 10.8 This figure shows the various measurements used to calculate a list item’s
width and height.

The following steps implement the code required for the Measur el t emevent. Fig-
ure 10.8 illustrates the various measurements used to determine the width and height

of the item.
CALCULATE THE LIST ITEM SIZE DYNAMICALLY
Action Result
1 In the MainForm.cs window, add private static Rectangle _drawRect

a static Rect angl e to the = new Rectangl e(0, 0, 45, 45) ;

Mai nFor mclass to hold the
drawing rectangle for the image.

2 Add a Measur el t emevent private void | st Photos_Measureltem
handler for the | st Phot os list (obj ect sender,
b W ndows. For ms. Measur el t enEvent Args e)
OX. {
3 Calculate the size of the image Phot ograph p = _al bun{e. | ndex];
when scaled into the drawing Rectangl e scal edRect
= p. Scal eToFi t (_drawRect);
rectangle.
4 Calculate the item’s height. e. |l tentei ght = Math. Max(scal edRect . Hei ght,
| st Phot os. Font . Hei ght) + 2;
5 Calculate the item’s width. e.ltemNdth = scal edRect. Wdth + 2

+ (int) e.Gaphics. MeasureString(
p. Caption, |stPhotos. Font).Wdth;

For the item’s height, this code uses the larger of the scaled item’s height and the
Li st Box control’s font height, plus 2 pixels as padding between subsequent items in
the list.

e.ltenHei ght = Mat h. Max(scal edRect . Hei ght, | stPhotos. Font. Hei ght) + 2;

For the item’s width, the width of the scaled image plus the width of the drawn string
is used, plus 2 pixels as padding between the image and the text. To do this, the

OWNER-DRAWN LISTS 347



10.5.3

348

G aphi cs. Measur eSt ri ng method is used to calculate the size of the string when
drawn with the Font object used by the Li st Box control.

e.ltenWdth = scal edRect. Wdth + 2
+ e. Graphi cs. MeasureString(p. Capti on, |stPhotos. Font);

Our final task is to draw the actual items using the Dr awl t emevent.

DRAWING THE LIST ITEMS

As you may recall, the Dr aml t emevent and related Dr awl t enEvent Ar gs class were
discussed in chapter 4. See .NET Table 4.4 on page 119 for an overview of the
Dr aw t enEvent Ar gs class.

Before we look at how to draw the list items in our application, let’s make a small
change to the Photograph class to improve the performance of our drawing. Since we
may have to draw an item multiple times, it would be nice to avoid drawing the
thumbnail from the entire image each time. To avoid this, let’s create a Thunbnai |
property in our Phot ogr aph class to obtain a more appropriately sized image.

Set the version number of the MyPhotoAlbum library to 10.5.

STORE A THUMBNAIL IMAGE IN THE PHOTOGRAPH OBJECT

Action Result
1 In the Photograph.cs file, create an . _ _
internal _t hurbnai | field to store private Bitmap _thunbnail = null;

the new thumbnail image.

2 Update the Di spose method to public void Dispose()

roperly dispose of the new object.
properly disp ) if (_bitmap !'= null
&& _bitmap != I nvalidPhot ol mage)
_bi t map. Di spose();

if (_thunbnail !'= null)
_thunbnail . Di spose();

_bitmap = null;

_thunbnail = null;
}
3 Add a static constant to store the private const int ThumbSize = 90;
default width and height for a
thumbnail.
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STORE A THUMBNAIL IMAGE IN THE PHOTOGRAPH OBJECT

Action

Result

4 Add a property to retrieve the
thumbnail.

Note: While we draw our list items
into a 45-pixel box, we draw our
thumbnail into a 90-pixel box. Aside
from the fact that we might want to
use the Thunbnai | property in other
code, it is beneficial, when downsiz-
ing an image, to have an original
image with a higher resolution than
the final size.

public Bitmap Thunbnai l
{
get

if (_thunbnail == null)
{
/1 Create the "thunbnail" bitmap
Rectangl e sr = this. Scal eToFi t (
new Rect angl e(0, 0,
ThunbSi ze, ThunbSi ze) ) ;
Bitmap bm = new Bi t map(sr. Wdth,
sr. Hei ght);
Graphics g = Gaphics. From mage(bn);
GraphicsUnit u = g.PageUnit;
g. Draw mage(this. | mage,
bm Get Bounds(ref u));

_thunbnail = bm
}

return _thunbnail;

}

This ensures that we will not have to load up and scale the full-size image every time
we draw an item. With this property in place, we have everything we need to draw

our list items.

HANDLE THE DRAWITEM EVENT TO DRAW A LIST ITEM

Action

Result

5 Add a static Br ush field to
the MainForm.cs file.

private static SolidBrush _textBrush
= new Sol i dBrush( Syst enCol ors. W ndowText ) ;

Note: This will improve the performance of our handler
by eliminating the need to recreate a brush each time
an item is drawn.

6 Add a Dr awi t emevent
handler for the Li st Box
control.

private void | stPhotos_Drawitem
(obj ect sender,
Syst em W ndows. For nms. Drawl t enEvent Args e)

7 To implement this method,
get the Gr aphi ¢s and
Phot ogr aph objects
required for this handler.

Graphics g

= e. Graphi cs;
Phot ograph p =

_al bunf e. I ndex] ;
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HANDLE THE DRAWITEM EVENT TO DRAW A LIST ITEM (continued)

Action

Result

Calculate the Rect angl e
that will contain the
thumbnail image.

How-to

a. Use e. Bounds to obtain
the bounding rectangle
for item.

b. Adjust this rectangle
based on the size of the
scaled image.

Rect angl e scal edRect

= p. Scal eToFi t (_drawRect);
Rect angl e i negeRect = e. Bounds;
imgeRect.Y += 1;
i mgeRect . Hei ght = scal edRect . Hei ght;
i mgeRect. X += 2;
i mgeRect. Wdth = scal edRect. Wdt h;

Draw the thumbnail image
into this rectangle.

How-to

a. Use Dr awl mage to paint
the thumbnail into the
rectangle.

b. Use Dr awRect angl e to
paint a black border
around the image.

g. Draw mage( p. Thunbnai |, i nageRect);
g. DrawRect angl e( Pens. Bl ack, inmageRect);

10

Calculate the Rect angl e
that will contain the caption
for the image.

How-to

Use the bounding rectangle
without the image area and
centered vertically for the
current font.

Rect angl e text Rect = new Rectangl e(
i mgeRect . Ri ght + 2,
i mgeRect.Y + ((imageRect. Hei ght
- e.Font.Height) / 2),
e.Bounds. Wdth - inmageRect. Wdth - 4,
e. Font . Hei ght) ;

"

If the current item is

selected, make sure the text

will appear selected as well.

How-to

a. Use the St at e property
to determine if this item
is selected.

b. Use the system Hi gh-
I'i ght color for the back-
ground.

c. Use the Hi ghl i ght Text
color for the actual text.

if ((e.State & Drawl tenttate. Sel ect ed)
== Drawl t entt at e. Sel ect ed)

_text Brush. Col or
= SystenCol ors. Hi ghlight;
g. Fi | | Rectangl e(_t ext Brush, textRect);
_text Brush. Col or
= Syst enCol ors. H ghl i ght Text;
}

Note: The St at e property used here defines the state
settings for the current item. This contains an or'd set
of values taken from the Dr awi t enSt at e enumeration.
The code here is preferred over the use of a method
such as Li st Box. Get Sel ect ed since these and other
methods may not reflect recent user changes until after
the Dr awl t emevent is processed.
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HANDLE THE DRAWITEM EVENT TO DRAW A LIST ITEM (continued)

Action Result
12 | If the current item is not el se
selected, make sure the text {

_text Brush. Col or = SystentCol ors. W ndow,
g. Fi | | Rectangl e(_t ext Brush, textRect);
_text Brush. Col or

= Syst enCol ors. W ndowText ;

will appear normally.

How-to

a. Use the system W ndow }
color for the background.

b. Use the W ndowText
color for the actual text.

13 | Draw the caption string in g. Drawst ri ng(p. Caption, e.Font,
the text rectangle using the _textBrush, textRect);
default font. }

Well done! You've just created your first owner-drawn list box. This code provides a
number of features that should be useful in your own applications. It includes how to
draw the image as well as the string for the item, and how to handle selected and dese-
lected text. Compile and run the application. Click the Thumbnail context menu and
watch the list display thumbnails. Click it again and the list reverts to normal strings.

TRY IT! Our list box currently displays the file name for each photograph when
Dr awivbde is Nor nal , and the caption string when Dr awbde is Owner -
Dr awVar i abl e. It would be nice if the user could select which string to
display in either mode.

Try implementing this change by adding additional entries to the
Li st Box control’s context menu. Add a parent menu called “Display As,”
and a submenu to allow the user to select between “File Name,” “Caption,”
and “Photographer.” Based on their selection, set the Di spl ayMenber
property for the list to the appropriate property string.

In normal draw mode, the framework picks up the Di spl ayMenber
property automatically. For the Dr awl t emevent, you will need to retrieve
the appropriate string based on the Di spl ayMenber value. You can use
string comparisons to do this, or use the Syst em Ref | ecti on name-
space classes and types. This namespace is not discussed in detail in this
book, but the following code excerpt can be used at the end of your Dr aw
I t emevent handler to dynamically determine the value associated with the
property corresponding to a given string.

Propertylnfo pi = typeof (Phot ograph).
Get Property(| st Photos. Di spl ayMenber);
obj ect propValue = pi.CetValue(p, null);

g. Drawst ri ng( propVal ue. ToStri ng(), e.Font,
_textBrush, textRect);
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This completes our discussion of list controls. The next section provides a quick recap
of the chapter just in case you have already forgotten.

REcAP

This chapter discussed the basic list classes in the .NET Framework, namely the
Li st Box and ComboBox controls. We created a new application for this purpose,
the MyAlbumEditor application, and built this application from the ground up using
our existing MyPhot oAl bumlibrary.

We began with a discussion of the common base class for list controls, namely the
Li st Cont rol class, followed by a discussion of both single and multiple selection in
the Li st Box class. We saw how to enable and disable controls on the form based on
the number of items selected, and how to handle double clicks for quick access to a
common operation.

For the ConboBox class, we created a noneditable ComboBox to hold the list of
available album files. Modifying the selected value automatically closed the previous
album and opened the newly selected one. We then looked at an editable ConmboBox
for our photographer setting in the Phot oEdi t DI g dialog box. We discussed how to
dynamically add new items to the list, and how to automatically select an existing item
as the user is typing.

We ended with a discussion of owner-drawn list items by providing the option
of displaying image thumbnails in our list box. We saw how to draw both images and
text, including selected text.

There are additional controls than those discussed in chapters 9 and 10, of course.
We will see some of these in the next chapter, and others as we continue our progres-
sion through the book. In chapter 11 we continue with our new MyAlbumEditor
application, and look at Tab pages as a way to organize large amounts of information
on a single form.

CHAPTER 10 LIST CONTROLS



