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Menu bars provide a good starting point for our discussion in this part of the book.
Menus provide a convenient way to group similar or related commands in one place.
Most users are familiar with the menu bar concept and expect standard menus such as
File, Edit, and Help to appear in their applications. Even novice computer users quickly
learn that clicking a menu on the menu bar displays a dropdown list of commands.

Menus became popular on Windows applications in the late 1980s, following
their success on the Apple Macintosh. Prior to menus, users had to cope with a wide
array of interfaces offered by desktop applications. The function keys still found at the
top of computer keyboards were developed in part as a standard way to access common
functions in an application, and some programs even went so far as to provide a plastic
template that sat on top of these function keys to help users remember the available
commands.

Perhaps because of this history, many developers take the usefulness and popu-
larity of menus for granted and do not spend sufficient time laying out a consistent,
usable interface for their application. While graphical elements such as menus, tool-
bars, and other constructs make applications much more friendly, this is not an excuse
to ignore good user design and rely on customers to become “experienced” to make
effective use of the interface.
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Well, if that little lecture doesn’t get your creative juices flowing, then nothing
will. Back in .NET-land, Visual Studio .NET provides a rather intuitive interface for
the construction of menus that does away with some of the clunkiness found in earlier
Windows development environments from Microsoft. No more dealing with menus
in one place, the application in another place, and the menu handlers in a third place.

This chapter will cover the following aspects of menu creation and handling:

* Defining different types of menus

* Creating and modifying menus and menu items

* Handling menu events

* Handling multiple menus from a single event handler

* Cloning (as in copying) menu items from one menu to another
The examples in this chapter assume you have the code for MyPhotos version 2.4
available, as developed with Visual Studio .NET in the previous chapter. You can use
this code with or without Visual Studio as a starting point for the tasks covered here.
If you did not work through chapter 2, download the project from the book’s web site

at http://www.manning.com/eebrown. Follow the links and instructions on the page
to retrieve version 2.4 of the application.

THE NATURE OF MENUS

Before we add some menus to our application, we should talk about the different
kinds of menu structures and the classes that support them in the NET Framework.
The traditional menu bar, sometimes called the main menu or an anchored menu, is a
set of menus shown horizontally across the top of most applications. The menus in a

typical menu bar display a dropdown list ol

of commands when they are activated "7 =

with the mouse or by a keyboard acceler- Toalbar

ator. Figure 3.1 shows an example of a Skatus Bar

menu bar containing a File, View, and v Seale to Fit

Help menu. The View menu is exposed, Album Chrl+ Stretch to Fit
Album Data Chrl+D Actual Size

and a submenu of the Image menu item

is displayed as well. et
Another type of menu is a context Ao

menu, also called a popup menu or short-

cut menu. A context menu is a menu that
appears in a particular situation, or con-
text. Typically, a context menu contains
a set of commands or menus related to a
specific graphical element of the applica-

tion. Such menus appear throughout the  Figure 3.1 A traditional menu bar provides a
Windows environment at the right-click ~ set of menus across the top of an application
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of the mouse. For example, right-click the Windows desktop, any program icon on
your screen, or even the Windows start menu, and a context menu will pop up with
a set of commands related to the

. o
desktop display, the program, or "5 =i ran
the start menu, respectively.

Newer keyboards contain an

acceler:jltor key‘demgned to stmu- PETRNNTPY R trcich to Fit
late this behavior at the cursor’s Album Data CtHD Actual Size
current location. e

Context menus in .NET are Previous

typically associated with a specific
control, the contents of which
may change to reflect the condi-
tion of the control or type of item
selected within the control. Note
that context menu items can also
contain submenus similar to those
appearing in the menu bar.
Figure 3.2 shows an example of a
context menu associated with the
main window of the application.

Figure 3.2 A context menu provides a set of com-
mands or menus related to a specific portion of an
application.

THE MENU CLASS

All menus in .NET derive from the Menu class. This class provides the core capabili-
ties required by all menus, such as access to the parent menu, if any, and the collec-
tion of submenu items for the menu. The Menu class, summarized in .NET table 3.1,
is abstract, meaning you cannot create an instance of it.

You will note in .NET table 3.1 that the Menu. Menul t ens property contains a
collection of Menul t emobjects. This is an odd notion for object-oriented environ-
ments, since Menu is the base class of Menul t em yet it uses this derived class as part
of its definition. Such an arrangement is not disallowed, and is useful in situations like
this when an object should contain instances of its own type.

THE MENU CLASS HIERARCHY

Before we plunge into specific types and examples of menus, it is useful to step back
and consider the class hierarchy for the Menu class. A class hierarchy is the set of classes
from which a particular class is derived, and gives some indication of the purpose and
capabilities behind the specific class. The class hierarchy for the Menu class is also inter-
esting because it is all or part of the class hierarchy for most Windows Forms controls.
As you can see from figure 3.3, there are three classes beside Menu in this hierarchy.
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Figure 3.3

The Menu class
hierarchy includes the
three classes behind all
Windows Forms controls

Object

The ultimate ancestor for all classes
in the .NET Framework, and the
equivalent of the C# object class.
Part of the System namespace.

MarshalByRefObject

An object with a distributed identity whose
state is only valid in the context where it

was created. Part of the System namespace.

\

Component

A MarshalByRefObject that can exist
within a container. Part of the
System.ComponentModel namespace.

Menu

N

The abstract base class for all menu objects.
Part of the System.Windows.Forms namespace.

The Menu class derives from the Conponent class, which derives from the Mar -
shal ByRef Qbj ect class, which derives from the Obj ect class. All classes in C#,

.NET Table 3.1 Menu class

The Menu class is the base class for all menus in the .NET Framework. This abstract class is
part of the Syst em W ndows. For ns namespace, and inherits from the Syst em Conpo-
nent Model . Conponent class.

Public Properties

Handle

IsParent

MdiListltem

Menultems

Gets the window handle for the menu. Used as a
back door to special operations not supported by
the framework.

Gets whether this menu contains any Menul t em
objects.

Gets the Menul t em if any, that will display the
list of MDI child forms currently open in the
application.

Gets the Menul t enCol | ect i on object that
holds the list of Menul t emobjects attached to
this menu, or null if no items are attached.

Public Methods

GetContextMenu

GetMainMenu

MergeMenu

Returns the Cont ext Menu object that contains
this menu, or nul | .

Returns the Mai nMenu object that contains this
menu, or nul | .

Merges a given Menu object into the current
menu.

Public Events

Disposed (inherited
from Conponent )

Occurs when the component is disposed, such
as when the Di spose method is called for the
component.
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even internal types such as i nt and char, implicitly derive from the obj ect class.!
In the .NET Framework, this class is equivalent to the Obj ect class. We will discuss
this class in more detail in chapter 5.

The Mar shal ByRef Obj ect class is an object that must be marshaled by refer-
ence. Marshaling is a method of passing an item from one context so that it can be
understood in another context. A typical use for marshaling is in remote procedure
calls between two different machines, where each parameter of a function call must be
converted into a common format (that is, marshaled) on the sending machine so that
it may be interpreted on the receiving machine. In the NET world, Windows controls
are Mar shal ByRef Obj ect objects since they are only valid in the process that creates
them, and can be used outside this process only by reference.”

The Conponent class is the base implementation of the | Conponent interface.
A component is an object that can exist within a container, and allows cleanup of non-
memory resources via the Di spose method. This class supports the | Di sposabl e
interface as well the | Conponent interface. We'll cover interfaces in chapter 5, so
don’t get caught up in the terminology here. Since graphical controls exist within a
For mwindow or other container control, all Windows Forms controls ultimately
derive from this class.

DERIVED CLASSES

The .NET Framework derives three menu classes from the abstract Menu to support
menu bars, context menus, and the menu items they contain.

* The Mai nMenu class represents a main menu for an application. Mai nMenu
objects contain a collection of Menul t emobjects to display in the menu bar.

* The Cont ext Menu class represents a context menu associated with a specific
control. Cont ext Menu objects also contain a collection of Menul t emobjects
to display when this menu pops up.

* The Menul t em class represents a menu item that appears within another
menu. An instance of a Menul t em can contain a collection of Menul t em
objects to appear as the submenu of this item. While an unrestricted number
of submenus are permitted, it is a good idea to keep such menu hierarchies
limited to no more than two or three levels. Too many submenu levels can be
confusing for users and are best avoided when possible.

We will discuss each class separately, beginning with the Mai nMenu class.

L' Tt is worth noting that obj ect , as a class, is a reference type, whereas types such asi nt and char are

value types. When a value type is used as an obj ect instance, the value type is converted to a reference
type via a process called boxing. This process is totally hidden from the programmer, but does have
petformance implications. See appendix A for a discussion of this concept in more detail.

The details of marshalling is totally hidden for most Windows Forms applications, so you do not really
need to know any of this. Hopefully, you find it somewhat interesting if not useful.
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MENU BARS

So, let’s do it. Looking at our MyPhotos application, it would be nice to replace the
Load button with a menu option. This will allow more space in our window for the
displayed image, and permit additional commands to be added in the future related
to loading images. As an added benefit, it provides a nice example for this book,
which is, of course, our ultimate goal.

Our new application using a menu

. PP & o[ x]
bar is shown in figure 3.4. A Load and [ yicw
Exit menu have been added to a File Load Chrl+l

menu on the main menu bar. The Load
menu item will replace our Load button
from the previous chapter. Notice how
these menu items are separated by a small
line. Such a line is called a menu separa-
tor. A View menu is also shown, which

will be discussed later in this section.

As you may expect, the menu bar
will appear in our code as a Mai nMenu
object. Menus such as the File menu are
represented as Menul t em objects con-
tained within the Mai nMenu object. The o
drond d h the Fil Figure 3.4 Notice in this File menu how

fopdown menus un erneat. the l_e the Load item displays Ctrl+L as its key-
menu are also Menul t emobjects. This  board shorteut.
includes the menu separator as well as
the Load and Exit menu items.

ADDING THE MAIN MENU

The steps to add the Mai nMenu object to our application are shown below. As already
mentioned, this book uses Visual Studio .NET for all example programs. If you are
writing the code by hand and using the C# compiler on the command-line, read
through the steps and use the code inside or following the task description as a model
for your own program. Note that this and most other tables at the beginning of a sec-
tion change the version number in the program as a way to track our progress
throughout the book and as a link to the online code at the book’s web site. If you
recall, the version number is modified in the Assemblylnfo.cs file of the project.
Before we add the menu, we need to remove the existing Load button from the form.

CHAPTER 3 MENUS



Set the version number of the application to 3.2.

REMOVE THE LOAD BUTTON

Action Result

1 Remove the Load button from the | Visual Studio automatically removes all generated code
form. related to the button from the I ni ti al i zeConponent
method of the MainForm.cs file.

How-to

a. Display the MainForm.cs Note: When a control is deleted, the declaration of
[Design] window. any event handlers are removed, but the actual event

b. Right-click the Load button. handling code, in this case our bt nLoad_Cl i ck

method, must be removed manually.

c. Select the Delete option. . X 4
We will remove this code later in the chapter.

Alternately
Simply select the button and hit
the Delete key.

2 | Display the properties for the The property values for this control are displayed.
Pi ct ur eBox control.
How-to

a. Right-click on the control.
b. Select Properties.
Alternately

Click the control and use the
keyboard shortcut Alt-Enter.

3 | Set the value of the Dock Clicking the center button as shown in
property to Fi I | . the graphic sets the value of the Dock
property to Fi | |, so that the

Pi ct ur eBox control takes up the entire
display window of the form.

How-to
a. Locate the Dock property.

b. Display the dropdown window
for this property.

Mone

Note: When the Dock property is set to a value
other than None, the Anchor property is automati-
cally set to its default value of Top and Left .

c. Click the center button.

With the Load button gone, our way is now clear to move this functionality into a
menu bar. We continue the above steps and add a menu bar to our form.

CREATE THE MAIN MENU BAR

4 | Display the Toolbox window. A list of available controls is displayed.

How-to

a. Click the View menu in Visual
Studio.

b. Select the Toolbox option.

Alternately

Click the wrench and hammer
icon on the left side of Visual
Studio.
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CREATE THE MAIN MENU BAR (continued)

5 | Drag a Mai nMenu object from the | A Mai nMenu object called mai nMenul is added to your
Toolbox onto your form. form. This object is displayed in a new area called the
component tray below the form where objects appear
that may not have a physical presence in the window.
Such objects include timers, database connections, and
main menus.

Note: An example of the component tray show-
ing the mainMenu1 object appears later in this
chapter in figure 3.9, on page 99.

Let’s take a look at the source code generated by these actions in the MainForm.cs
window. If this window is not shown, right-click the mai nMenul object and select
View Code. You will note that the Windows Forms Designer has added the
mai nMenul variable to the Mai nFor mclass.

private System W ndows. For ns. Mai nMenu nmai nMenul;

The I nitializeConponent method we discussed in chapter 2 initializes this vari-
able and attaches it to the form. An object for this variable is created using the new
keyword. As we mentioned in part 1, the t hi s keyword refers to the current class
instance, just as it does in C++.

t hi s. mai nMenul = new System W ndows. For ms. Mai nMenu() ;

At the end of the method, the Mai nMenu object is attached to the form using the
For m Menu property. This property sets or retrieves a Mai nMenu object to appear as
the main menu bar for the application, and can be used to swap in and out different
menu bars to customize how the menu looks for specific situations. We will only use
a single Mai nMenu object in this chapter. See NET Table 3.2 for additional details
on the Mai nMenu class.

this. Menu = this.minMnul;

Also notice in the code how the Anchor property setting for the Pi ct ur eBox con-
trol has been replaced by the Dock property.

t hi s. pbxPhot 0. Dock = System W ndows. Forms. DockStyle. Fill;
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.NET Table 3.2 MainMenu class

The Mai nMenu class is a container class that holds a collection of Menul t emobjects to appear
as a menu bar on a Windows form. This class is part of the Syst em W ndows. For ns
namespace, and inherits from the Menu class. A main menu is assigned to a specific window
using the Menu property in the For mclass. See the .NET Table 3.1 on page 72 for a list of

members inherited from Menu.

RightToleft
Public Properties

Gets or sets whether text displayed by the menu
should use a right-to-left alignment. This is useful
when displaying a language such as Hebrew or
Arabic which reads from right to left.

CloneMenu

Public Methods
GetForm

Returns a new Mai nMenu as a duplicate of the
current menu.

Returns the For mobject that contains this menu, or
nul | if this menu is not contained by a For m

3.2.2 ADDING THE FILE MENU
With a Mai nMenu on our form to act as the menu bar, we can now add the menus
that should appear. Each menu is created using the Menul t emclass. In this section
we will create the top-level File menu only. In the next section we will create the
dropdown menu that appears when the user clicks on this menu.
CREATE THE FILE MENU
Action Result
1 Edit the menu bar in the An empty menu bar appears at the top of the form. The
MainMenu.cs [Design] window. space for the first top-level menu contains the words
How-to Type Here!
Click on the mai nMenul variable
that appears below the window.
2 | Type in a top-level File menu as A File menu appears on the form.
"&File.
[ Tope Here |
Note: The ampersand (&) specifies the character, in
this case F, to use as the access key for this menu.
Such access keys are used with the Alt key. In our
application the File menu can be displayed by click-
ing on it or with the access key Alt-F
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CREATE THE FILE MENU (continued)

3 Modify the ( Nanme) property for The (Nane) setting represents the variable name used
this menu to be “menuFile.” for the object in the MainForm.cs source code. Changing
this value automatically changes all generated instances

How-to . .
. . . of the variable for this control to the new name.
a. Display the Properties window
for the new File menu item. Properties [
b. Click on the (Name) entry. ImenuFiIe System.Windows.Formj
c. Enter the text “menuFile.” 7|
menuFile
Checked False
DefaultItem False
Enabled True
TdiList False

MergeOrder o
MergeType Add
Modifiers Private
CnerDraw False
RadioCheck False

Shortcut Mane

Showshaortcut  True

Texk &File

Visible True
{Name)

Indicates the name used in code ko
identify the object.

Note: The string “&File” we entered for the menu
appears in the Text property.

Your application now contains a File menu on the menu bar. In the source code, the
menuFi | e variable is created as a private Menul t emobject within the class.

private System W ndows. For ns. Menul t em nenuFi | e;
The I nitial i zeConponent method now contains additional lines to initialize this
menu and add it to our Mai nMenu object. The relevant lines are extracted here.

private void InitializeConponent()

{
this. menuFil e = new System W ndows. Forns. Menultem ();
I
/1 mai nMenul
I
t hi s. mai nMenul. Menul t ens. AddRange( hew
System W ndows. Fornms. Menultenf] { this.menuFile } );
I
/1 menuFile
I
this. menuFile.lndex = 0;
this. menuFile. Text = "&File";
}
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Note in particular how the File menu is added to our mai nMenul object by creating
an array of Menul t emobjects with menuFi | e as the only entry. This code also sets
an | ndex property, which we will discuss in the next section.

ADDING THE DROPDOWN MENU

So far, we have added the main menu and inserted a File menu in it. Next we will cre-
ate the dropdown menu that appears when this menu is clicked.

CREATE THE FILE DROP-DOWN MENU

Action

Result

Create a Load menu item
within the File menu. Use
the text “&Load.”

How-to

a. Make sure the designer
window is displayed.

b. Click on the File menu.

c. Type in "&Load” below
the File menu where it
says Type Here

The Load menu appears as the first item in the drop-down list
for the File menu.

[®MyPhotos
Efle

Display the Properties
window for the Load menu
item and set the following
property values:

Settings

Property Value
(Name) | menuload
Shortcut CtrlL
Text &Load

The modified properties are displayed in the Properties
window.

Note: The Short cut property defines a keyboard short-
cut, in this case Ctrl+L, that immediately invokes the
menu as if it were clicked, without actually displaying the
menu.

The access key Alt+L for this menu can be used to
select this menu from the keyboard after the File menu
has been displayed.

Add a menu separator after
the Load menu.

How-to

Enter a dash character -’
as the next menu item.

A menu separator is added to the dropdown menu.

% MyPhotos
Eile

Load

Note: By definition, a menu separator in .NET is a Menu-
I t emwith its Text property set to a single dash.

We will leave the (Name) of the separator as the
default value.
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CREATE THE FILE DROP-DOWN MENU (continued)

Action

Result

4 | Finally, add the Exit menu The File menu is now complete.

item.

Settings

Eile

(Name) | menuExit
Text E&xit

Property Value Load

Note: Of course, the Windows keyboard shortcut Alt-F4
can always be used to close the application. There is no
need to add this keystroke to our menu as it is imposed
by the operating system.

As you might expect,

the code generated for the MainForm.cs file uses Menul t em

objects to add this dropdown list to the File menu, with the objects initialized in the
InitializeConponent method. The relevant code from the source file is shown here.

private System W ndows. For ns. Menul t em nmenulLoad;
private System W ndows. For ns. Menul t em nenul t ent;
private System W ndows. For ns. Menul t em menuExi t;

private void Ini

{

t hi s. mrenuLoad

this. menultemt

this. menukxit
/1

/1 menuFile
/1

t hi s. nenuFil e.
this. nenuFile.

this. nenuFile.
/1

/1 menulLoad
/1

t hi s. menulLoad.
thi s. nrenuLoad.
thi s. menuLoad.
/1

/1 menul tendl
/1

tializeConponent ()

= new System W ndows. For ns. Menul ten();
= new System W ndows. For ns. Menul temn() ;
= new System W ndows. For ns. Menul tem() ;

I ndex = 0;

Menul t ens. AddRange( new Syst em W ndows. For ms. Menul t en{ ] {
thi s. nenuLoad, Create File
this. menultent, ko drop-down
this.menuBxit}); menu

Text = "&File";

I ndex = 0O;
Shortcut = System W ndows. Fornms. Shortcut. CtrlL; L

Text = "&Load";
Define

keyboard
shortcut
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this.menultentl. | ndex = 1; Create menu

this.menulteml. Text = "-"; © separator

/1

/1 menuExit

/1

this. menuExit.|ndex = 2; O Set menu index
this.menuExit. Text = "E&xit";

}
Some aspects of this code are worth highlighting:
@ As we saw for our main menu, the items to appear under the File menu are added by
constructing an array of the desired Menul t em objects and assigning them to the
menuFi | e. Menul t ens property. Note that this array does not establish the order in

which these items will appear. The display order is established by the menu index
assigned to each object.

® The Cul+L shortcut for the Load menu is defined through the use of the Sys-
t em W ndows. For nms. Short cut enumeration.

© This line creates our separator menul t enl by setting its Text property to a dash (-).

O The | ndex property defines the zero-based position of the menu item within its par-
ent menu. This position establishes the order in which menu items are displayed. In
our code, the dropdown list for the File menu should display the Load menu, then a
separator, and then the Exit menu. This is done by setting the | ndex property for
these objects to 0, 1, and 2, respectively.

Our code uses a few of the properties provided by the Menul t emclass. Other proper-
ties will be used as we progress through this and subsequent chapters. An overview of
the Menul t emclass appears in .NET Table 3.3.

If you wish to see the application so far, compile and run the code to view the
File menu. You will notice that the menu bar contains only a single item, which is per-
haps a bit boring. We do not want a boring application, so we will double the number
of menus in our next section.
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.NET Table 3.3 Menultem class

The Menul t emclass represents a menu within a Mai nMenu or Cont ext Menu object, or a sub-
menu of another Menul t emobject. Menul t emobjects are displayed to the user, while Mai n-
Menu and Cont ext Menu objects simply establish a container in which Menul t emobjects can
appear. The Menul t emclass is part of the Syst em W ndows. For ns namespace, and inherits
from the Menu class. See .NET Table 3.1 on page 72 for a list of members inherited from this

base class.

Checked Gets or sets whether a check mark appears next to the
text of the menu item.

Enabled Gets or sets whether the menu item is enabled. A
disabled menu is displayed in a gray color, cannot be
selected, and does not display any child menu items.

Index Gets or sets the position of the menu item within its
parent menu.

MergeOrder Gets or sets the value of the relative position for the
menu when it is merged with another.

OwnerDraw Gets or sets whether Windows draws the menu
(f al se) or the application will draw the item (t r ue).

Public Properties Used to create custom menus.

Parent Gets the Menu object that is the parent of this menu.

RadioCheck If Checked is true, gets or sets whether to display a
radio button next to the menu instead of a checkmark.

Shortcut Gets or sets the shortcut key for this menu item.

ShowShortcut Gets or sets whether to display the Shor t cut setting
when displaying the menu.

Text Gets or sets the text to display for the menu. The
character following an ampersand (&) is used as an
access key.

Visible Gets or sets whether to display the menu item.

CloneMenu Creates a copy of the Menul t em

MergeMenu Merges this menu with another Menul t em

Public Methods

PerformClick

PerformSelect

Generates a C i ck event for this item.

Generates a Sel ect event for this item.

Public Events

Click

Drawltem

Measureltem

Popup

Select

Occurs when the user clicks the menu or accesses it
via an accelerator or shortcut key.

Occurs when the Oawner Dr aw property is true and a
request is made to draw the menu item.

Occurs when the size of the menu item is required
before drawing it.

Occurs before the menu item displays its list of child
menus.

Occurs when the menu is highlighted using the mouse
or keyboard.
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ADDING A VIEW MENU

We have seen how to add simple menu items and menu separators, so here we will do
something different. Let’s add a menu with a submenu to see how the displayed image
should appear in the window. This will give us an opportunity to cover checked menus
as well. Figure 3.5 shows the View menu we will create as it appears in Visual Studio.

=101 x|
Ele  iew
Image 3 Stretch ko Fit —
Actual Size

Figure 3.5

Menus in Windows Forms Designer are
similar to their appearance in an applica-
tion, with the addition of a “Type Here”
wherever a new menu item can be added.

The View menu and its single menu item Image are created similar to the manner in
which the File menu was previously created.

CREATE THE VIEW MENU

Action Result

1 Add a top-level View menu | A new Menul t emobject called nenuVi ewis created in the
to the right of our existing | MainForm.cs source code

File menu. private System W ndows. For ms. Menul t em menuVi ew;
Settings This object is initialized in the I ni ti al i zeConponent method
as well.

Property Value private void InitializeConponent ()

(Name) | menuView {
Text Qi this. menuVi ew
ex 1ew = new System W ndows. For ns. Menultem () ;
menuVi ew. I ndex = 1;
menuVi ew. Text = "&View';
}

MENU BARS
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CREATE THE VIEW MENU (continued)

2 Underneath the View A new Menul t emcalled nenul mage is created and initialized in
menu, add an Image menu | the source code.
item.
Settings

Property Value

(Name) | menulmage
Text &lmage

So far this is similar to our File menu. We continue by creating the submenu to
appear when the user clicks the Image menu.

CREATE THE IMAGE SUBMENU

Action Result
3 Add the “Stretch to Fit” The new menu appears in Visual Studio .NET as in Figure 3.5.
submenu item and assign | A new Menul t emis created in the MainForm.cs source file as
its properties. well.
How-to private System W ndows. Forns. Menultem

Enter this menu to the right menustr et ch;

of the Image item (not
underneath it).

Settings

Property Value

(Name) menuStretch
Text S&tretch to Fit

4 Add the "Actual Size” These changes are reflected in the MainForm.cs source code.
submenu item. In particular, note how the collection of menus in the
menul mage submenu is initialized to contain our two new
Settings values:
Property Value this. menul nage. Menul t ens. AddRange( new

Syst em W ndows. For ns. Menultenf{] {
this.nenuStretch,
Text &Actual Size thi s. menuActual });

(Name) | menuActual

The code generated in MainForm.cs for the View menu is very similar to the code we
looked at previously, so we will not discuss it in more detail. Realize that all of our vis-
ible menus are Menul t emobjects regardless of what level they appear on. The View
menu, the Image menu item, and the Stretch to Fit submenu item are all objects of
type Menul t em
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3.3.1

TRY IT! Compile and run the application to see the menus in action. Notice how
the shortcut for the Load menu is displayed within the menu. Try setting
the ShowShor t cut property for this menu to f al se in order to prevent
this shortcut from appearing on the menu. Note that the keyboard shortcut
still works, the user is just not told about it in the menu bar.

Sit back for a moment and think about what we have done here. If you have used
Visual C++ with MFC, you should realize that the secret macros and magic interface
files required by this environment are gone. In their place are well-designed objects
that can quickly and easily be used to create arbitrarily complex menu structures.

If you have been following the examples with Visual Studio .NET, also realize
that you have not written any code thus far. This will change when we add event han-
dlers for our menus in the next section.

CLICK EVENTS

Of course, a menu is not very useful if you can't make it do something. In this section
we'll define some event handlers for our menus and examine how event handlers
work in more detail than we covered in chapter 2. This section builds on the MyPho-
tos version 3.2 project constructed in section 3.2, or available on the book’s web site.

Events for Windows Forms controls can be added from the Windows Forms
Designer window, or in the Properties window. We will discuss each method separately.

ADDING HANDLERS VIA THE DESIGNER WINDOW

As you might guess, Visual Studio adds a O i ck event handler whenever you double-
click a menu control in the Windows Forms Designer. We already saw this behavior
for buttons in chapter 2. Let’s use this feature to add a handler to the Load menu here.

Set the version number of the application to 3.3.

ADD CLICK HANDLER FOR THE LOAD MENU

Action Result

1 Display the MainForm.cs
[Design] window.

2 Add a d i ck handler for A new event handler for the Load menu is added and the
the Load menu cursor is placed in the MainForm.cs code window within the
How-to newly added handler.

a. Click on the File menu. protected void menuLoad_C ick(object sender,

. System Event Args e)
b. Double-click on the Load |

menu. }

The new handler is also registered as a d i ck handler for the

Note: This double-click Load menu in the I niti al i zeConponent method.

method only works for the
di ck event. We will see menuLoad. d i ck += new Syst em Event Handl er

how to add events more (this.menuLoad O ick);

generally in the next section.
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ADD CLICK HANDLER FOR THE LOAD MENU (continued)

3 Copy the code from the This code is identical to the code used with our Load button in
now defunct bt nLoad_ chapter 2; it is just invoked via a menu rather than a button.
Qi ck into our new protected void nmenuLoad_Cl i ck
method and delete the old (obj ect sender, System EventArgs e)
method. {

OpenFil eDi al og dl g = new OpenFil eDi al og();
Note: Unless you removed

it the code for dlg.Title = "Load Photo";
' ) dig.Filter = "jpg files (*.jpg)"
bt nLoad_dl i ck should e ipgl AL files (% %) | *";

still be present in your
code. After copying this if (dl g.ShowDial og() == Dial ogResul t. OK)

code, remove the method. try

pbxPhot 0. | mage = new
Bi t map(dl g. OpenFile());

catch (Exception ex)
{
MessageBox. Show(
"Unable to load file:
+ ex. Message);
}
}

dl g. Di spose();

Since this code matches the handler we discussed in chapter 2 for the Load button,
we will not discuss it again.

Compile the application to verify that the Load menu now works as expected.
You should be able to load a new image using the menu bar via the mouse, using the
access keys Alt+F and then Alt+L, or using the keyboard shortcut Cerl+L.

ADDING HANDLERS VIA THE PROPERTIES WINDOW

Double-clicking our controls in Visual Studio is fine when we wish to add a O i ck
event handler for a menu item. What about other types of events? The .NET classes
provide a rich set of events for everything from keyboard presses and mouse clicks to
redrawing a control. To support these and other events, Visual Studio provides a more
generic way to add an event handler than the double-click we have used thus far.

This is done using the Properties window. We have seen how this window pro-
vides the list of properties associated with a specific control. It also provides the list
of events for each control and allows new event handlers to be added. Figure 3.6 shows
the relevant elements of the Properties window. Note the small toolbar buttons
between the object dropdown and the list of object members. The Properties button
is the default and displays a list of properties for the current object. If you click the
Events button, this window displays a list of events. The events for the menuExi t
object are shown in the figure.
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@ Display by Category: Properti

The available settings are

displayed by category. I menuExit  System . windows, Forms, [

@ Display Alphabetically:
The available settings are
displayed alphabetically.

o Properties Button:
Click to display the available

properties for this object. Select

e Events button:
Click to display the available
events for this object.

o Object Drop-Down:
The object whose

DrrawIkem
Measureltem
Popup

menuExit_Click -

Figure 3.6

settings are displayed.

Click

Description Pane:
Shows an explanation of
the currently selected item.

The Properties window

Oceurs when the menu ikem is selecked. displays both the proper-

ties and events for the con-
trols on the form.

As you can see in the figure, our menuExi t object supports five different events.
These correspond to the events for the Menul t em class shown in .NET Table 3.3 on
page 82. To the right of these events, the registered event handlers are displayed, with
a menuExit _d i ck method shown as the handler for the O i ck event. To add a
specific type of event, you simply need to double-click the entry in this window. We
will illustrate this by defining a O i ck event handler for the Exit menu.

ADD CLICK HANDLER FOR THE EXIT MENU

Action

Result

1 Display the Properties
window for the Exit menu.

The available properties for the menuExi t object are shown.

2 Click the Events button in
the Properties toolbar.

The events for the menuExi t object are displayed.

3 Double-click on the Click
item listed in the window.

A nmenuExi t _d i ck handler is added to the menuExi t
object. The new method is registered and defined in the
InitializeConponent method, and the cursor is located
within this new method.

protected void menuExit_dick
(obj ect sender, System EventArgs e)
{

4 Call the Form C ose

method within this handler.

this.d ose();

Note: Note how the code for this event handler is split
across steps 3 and 4 of this table. We will do this
throughout the book as a convenient way to discuss dif-
ferent sections of code for a single member of a class.
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The For m 0 ose method is used to exit the application. This method closes the associ-
ated form, or the entire application if the form was the startup form for the application.

As you may have noticed in chapter 1, the Appl i cat i on class provides an Exi t
method that we could use instead here. This call forces all message loops started by
Appl i cati on. Run methods to exit, and closes any forms associated with them as well.

In our existing code, either method would close the application. As we will see
in chapter 9, however, the O ose method ensures that all nonmemory resources asso-
ciated with a form are disposed, and invokes the For m Cl osi ng event to permit addi-
tional processing as required. As a result, use of the Cl ose method is normally
preferred in an Exit menu rather than the Appl i cati on. Exi t method.

TRY IT! Once again, compile and run the code to verify that the Load and Exit
menus now work. If you feel like experimenting, modify the Enabl ed and
Vi si bl e properties for the Exit menu to see how they change the behavior
of this menu.

Our handling of the File menu is now complete. Next we will handle the items in the
View menu.

POPUP EVENTS AND SHARED HANDLERS

The File menu is fairly straightforward as menus go. There is a Load item, a separa-
tor, and an Exit item. Each menu item raises a O i ck event when pressed, and the
associated event handler performs the appropriate operations. Our View menu will
handle things a little differently. This menu contains a single Image menu, which in
turn points to a submenu with two entries. When a Menul t em object contains a
nonempty collection in its Menul t ems property, the O i ck event for that menu is
not raised. This makes sense, as the submenu automatically pops up when the parent
menu is clicked, making a O i ck event a bit extraneous.

This is the case for the File and View menus on the menu bar. These menus never
raise a O i ck event. The same applies to the Image menu, since it is the parent of the
Menul t em objects menuStr et ch and menuAct ual . Rather than Qi ck events,
menus such as the Image menu raise a Popup event just before their submenu is dis-
played. This permits an event handler to modify the contents or appearance of the sub-
menu as dictated by the application. An example of this type of handler can be found
in the Windows operating system. Display the My Computer window and look at the
File menu. The contents of the File menu changes depending on what type of file is
currently selected.

In .NET, Popup events can be associated with any Menul t emor Cont ext Menu
object that contains a collection of Menul t emobjects in their Menul t ens property.

In this section we will use a Popup event associated with the Image menu to con-
trol how our two submenu items appear when displayed. Before we do this, we will
need a O i ck event handler for our submenu items.
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DEFINING A SHARED HANDLER

The submenu for the Image menu item pops up whenever the Image menu is clicked.
Our submenu items are selected by the user to control how the image should appear
in the window. To implement this behavior, we will alter the Si zeMbde property of
our Pi ct ur eBox control depending on which menu was selected. The Si zeMbde
values for these menus are as follows

The SizeMode settings for the Image submenu items

Menultem SizeMode Setting | Description

Stretch to Fit Stretchimage As we have already seen, this value causes the image to
be stretched or shrunk to exactly fit the display area.

Actual Size Normal This displays the actual image data in the display area with
the upper left corner of the image in the upper left corner
of the display area.

One way to implement this behavior would be to handle the C i ck event for each
Menul t emin the preceding table, and modify the Si zeMode setting appropriately in
each handler. A fine idea, but not our approach. Instead, this is a great opportunity to
see the power of event handlers in .NET, not to mention lay the groundwork for
some features we will explore later in this chapter and in other chapters.

For our implementation, we will use a single event handler for both Menul t em
objects. This handler will also be employed when we discuss context menus later in
the chapter, and will ensure consistency between our menu bar and context menu as
we add more features in future chapters. To facilitate this amazing behavior, we will
define a new structure to hold the Si zeMode value depending on the | ndex setting
of the menu.

Set the version number of the application to 3.4.

DEFINE ARRAY FOR SIZEVIODE SETTINGS

Action Result

1 Locate the Mai nFor m
constructor in the
MainForm.cs window.
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DEFINE ARRAY FOR SIZEMODE SETTINGS (continued)

2 Add a private array of /1l <summary>
Pi ct ur eBoxSi zeMbde /1l Mode settings for the View >l mage submenu.
| lled modeMenu- /11 The order here must correspond to the order
values (_:a ed mdelvenu /11 of menus in the subrenu.
Arr ay just before the 111 </ sunmary>
constructor. private PictureBoxSi zeMbde[] nodeMenuArray =
{

Pi ct ur eBoxSi zeMobde. Stret chl mage,
Pi ct ur eBoxSi zeMode. Nor nal

b
Note: To enter the comment preceding the array defini-
tion, type in three slashes (/ / /) in Visual Studio and it
will automatically expand to a <summary> comment

block.
3 Add a private integer private int _sel ectedl nageMbde = O;
_sel ect edl mageMode after Note: This variable will hold the currently selected dis-
the array. play mode for the image.

With these variables available, a C i ck handler for both the nenuStretch and
menuAct ual menu items can now be implemented. One possible implementation
for this handler is shown below:

/1 An exanpl e (not our approach) of a shared event handl er
protected void menul mage_Chi |l dd ick (object sender, System EventArgs e)

{

if (sender == (object)nmenuStretch)

{
/'l Code for Stretch to Wndow click

}

el se

{
/'l Code for Actual Size click

}
}

This implementation uses the sender parameter provided to the handler to identify
which menu was selected. This is an excellent idea and would work just fine. Because
all classes ultimately derive from obj ect , you can compare the sender parameter to
your window control variables in order to identify which control raised the event.
This is a common tactic used to handle a set of menus with a shared implementation.

In order to provide even more flexibility, we will favor an implementation that
is not based on a comparison such as that shown here. This will allow us to modify
our menus without the need to modify the code for this handler.

If you recall, the order of the menus within the parent menu menul mage is set
using the | ndex property. The value of this property can be used as an index into the
modeMenuAr r ay variable to locate the proper Si zeMvde value.
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Since our handler is not specific to any one item, we will call the handler
menul mage_Chi | dd i ck. Let’s create the code required before we discuss this further.
This code continues the previous steps that created the variables used by this handler.

ADD SHARED CLICK HANDLER FOR IMAGE SUBMENU

Action Result

4 In the MainForm.cs
[Design] window, add a
a i ck event handler for the ImenuStretch System.Windows.Forms.Menulj

Stretch to Fit menu called 2 | |

Properties

menul mage_Chi | dd i ck. ETS r=nuimage_Childclick ~
Disposed
How-to 2
X . DrraviItem
a. Display the Properties Measureltem
window for the Stretch to Popup
Fit menu. Select

b. Click the Events button to
show the list of events.

c. Click the space to the
right of the Click item.

d. Enter the handler

The new method is registered with the nenuSt r et ch object
inthe I nitializeConponent method of the MainForm.cs
source file:

menuStretch. Cick +=
new System Event Handl er (

“menulmage_ChildClick” this. menul mage_Chi | dd i ck);
by hand. The MainForm.cs code window is shown with the cursor at
e. Press the Enter key. the beginning of this new method.

protected void menul mage_Chil dd i ck
(obj ect sender, System EventArgs e)

{
}

5 Add this method as the The selected handler is registered with the Actual Size menu in
Cl i ck handler for the the | ni di al i zeConponent method of the MainForm.cs
Actual Size menu as well. source file.

How-to menuActual . Click +=

new System Event Handl er (

a. Display the events for the this. menul nage._Chi | dd i ck) :

Actual Size menu.

b. Click to the right of the
Click item.

c. Click the down arrow.

d. Select the nenul mage_
Chi | dd i ck event han-
dler from the list.

Note: This down arrow is
shown in the graphic for
the prior step. Clicking this
arrow displays a list of pos-
sible event handlers from
your code.
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We now have one event handler that receives the O i ck event for two different
menus. Note how the handler is registered for each menu in the same way as our pre-
vious O i ck handlers.

Continuing with our previous steps, we can now implement this handler.

IMPLEMENT THE MENUIMAGE_CHILDCLICK EVENT HANDLER.

Action Result

6 First, make sure sender is protected void nenul mage_Chi | dC i ck
a Menul t emobject. (obj ect sender, System EventArgs e)

if (sender is Menulten)
{

Note: Readers familiar with C# will recognize that this
implementation requires two casts, one to perform the
i s statement, another to cast the sender parameter to
a Menul t emobject. This can be avoided using the as
keyword, which we will discuss later in the book.

7 Create a local Menul t em Menultem mi = (Menul tenm) sender;
instance from sender.
8 Set the Si zeMbde _sel ect edl mageMbde = mi . | ndex;
property to the appropriate pbxPhot o. Si zeMode = nodeMenuArray[m . | ndex] ;

array value based on the
selected menu.

9 Invalidate the Pi ct ur eBox pbxPhot o. I nval i dat e();
control to redisplay the }
image. }

The code for the nenul nage_Chi | dd i ck handler introduces a few new concepts.
We duplicate it here so we can discuss it in more detail.

protected void nmenul mage_Chil dd ick (object sender, System EventArgs e)

{
if (sender is Menultem @ Verify sender is Menultem object

{

Menultem mi = (Menul t en) sender; @ Downcast sender to Menultem instance

_sel ect edl mageMode = ni . | ndex; Assign new
pbxPhot 0. Si zeMbde = nmodeMenuArray[ ni . | ndex] ; display settings

pbxPhot o. I nval i date(); O Invalidate
} PictureBox
} control

Let’s look at the new concepts introduced here:

@ In C++, there is no built-in mechanism for knowing if a variable is a certain type,
making it difficult to safely downcast a variable from a base class (such as obj ect ) to
a derived class (such as Menul t em). In C#, the i s keyword provides a way to check
that an object (such as the sender parameter) is in fact a specific type (in this case, a
Menul t eminstance).
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® The key to this code is the ability to treat sender as a Menul t emobject. The
I ndex property is not available in the obj ect class, so we need to convert our vari-
able of type obj ect into a variable of type Menul t em Since the conversion is “down”
the class hierarchy, such a conversion is called a downcast. In C++ such operations are
dangerous since obj ect might be something other than the target class type. In C#,
downcasting is much safer. In fact, an illegal cast of an object throws an exception of
type | nval i dCast Excepti on. We verify that sender is a Menul t em object to
ensure that an exception will not be thrown here.

© The | ndex parameter is used to set the currently selected mode as well as an index
into the modeMenuAr r ay variable for determining the new value for the Si zeMbde
property.

O Windows Forms controls support the | nval i dat e method. This method invali-
dates the contents of the control so that the system will redraw, or paint, any changes
onto the screen. In this case, we want the control to redraw the image with our new
Si zeMbde setting.

Look carefully at what we have done here. This code is based solely on the index of
the menu within its parent. We can add new menu items to our View menu or even
use an alternate menu with a similar list of items. As long as we keep our nodeMenu-

Array up to date, this method will reset the Si zeMobde property appropriately.

TRY IT! Compile your code and verify that the Pi ct ur eBox. Si zeMbde property
is altered when you select a different submenu item. The Pi ct ure-
Box. Si zeMbde property contains more than just the two settings we use
here. Add a menu item to the Image menu called menuCent er with text
Center Image to handle the Cent er | mage value for this property. You will
need to add a new Menul t emto the menulmage menu and modify the
modeMenuAr r ay definition to include this new value.

We now have a C i ck handler that will modify the way an image is displayed based
on the user’s selection. Unfortunately, our interface does not indicate the current dis-
play mode in the Image submenu. We will address this problem in the next section by
adding a check mark to the current value.

3.4.2 HANDLING POPUP EVENTS

Users appreciate feedback on the current settings for an application. Our current
interface does not yet do this. The user has to understand the possible displays modes
in order to know what is currently selected and to choose a different setting. A nicer
interface would somehow highlight the current selection in the menul mage sub-
menu. This would immediately indicate what mode is currently displayed, and help
our user make a more informed selection.

If you look at the Menul t emclass, there is a Checked property that, when t r ue,
will display a check mark next to the menu. This property could be set whenever the
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selection is modified, and our user would see the appropriate feedback. Of course, as
our program changes, there might be other commands or user interactions that alter
the display mode of the image. A better approach would ensure that the display modes
are checked or unchecked as they are displayed to the user. This approach is more
robust in the face of future changes, creating an application that users, documenters,
and testers will appreciate for years to come.

The Popup event is designed for just this purpose. This event occurs just before
a submenu is displayed, so that its appearance or contents can be modified and then
immediately displayed to the user. In Visual Studio, a Popup event handler is added
from the Properties window much like we added a O i ck event in the previous section.

IMPLEMENT A POPUP HANDLER FOR IMAGE MENU

Action Result

1 Add a Popup event handler for | A Popup event handler is added for the nenul mage

the Image menu. object. The beginning of this code is shown here:
How-to protected voi d nmenul mage_Popup
a. Display the events for the { (obj ect sender, System EventArgs e)
Image menu in the Properties
window.

b. Double-click the Popup entry

2 Verify that the sender is a if (sender is Menultem) {

Menul t emobject. {
3 Determine if an image has been bool bl mgeLoaded

loaded into the application. = (imgPhoto.lmage != null);
4 Set the Enabl ed and Checked foreach (Menultemm in

properties for each submenu ((Menul ten) sender) . Menul t ens)

item. m . Enabl ed = bl magelLoaded;

m . Checked
= (this._sel ectedl mageMode == nmi. | ndex);

}
}
}

Our new handler downcasts the sender object to a Menul t eminstance similar to the
menul mage_Chi | dd i ck handler we already discussed. The handler is repeated
below so we can note a few points in the code.

protected void nmenul mage_Popup (object sender, System EventArgs e)

{

if (sender is Menu)

{ Determine if an
bool bl mageLoaded = (pbxPhoto.Inmage !'= null); @ image is loaded
Menu parent Menu = ( Menu) sender;
foreach (Menultem m in parent Menu. Menul t ens) @ lterate over each
{ submenu item
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m . Enabl ed = bl nagelLoaded;
m . Checked = (this._sel ectedl mageMde == mi .| ndex);

}
}
}

Note that the par ent Menu variable here could be defined as a Menul t emobject.
The Menu type is a base class and allows our handler to accommodate other Menu
types in the future. In addition, a couple of C# keywords we have not seen before are
worth a special mention.

@ Unlike C and C++, C# has a built-in boolean type called bool . As a result, boolean
expressions such as the one here evaluate to t r ue or f al se, rather than 0 or 1 as in
C. In this case, the bl mageLoaded variable will be set to t r ue only after an image
has been assigned to the | mage property of the pbxPhot o object.

@ In addition to the for loop used in C and other languages, C# also defines a
f oreach loop. A f or each loop iterates over the objects in an array or other con-
tainer object, with the advantage that you don’t have to worry about the starting or
ending index, or whether the container is empty. The language ensures that each
entry in the given container is passed to the loop code. In this case, the loop executes
for each Menul t emcontained in the given menul mage menu. Within the loop, each
Menul t emis enabled only if an image has been loaded, and a check mark is set using
the Checked property based on whether the index of the menu item matches the
selected image mode.

You may also notice that there is nothing in this handler to indicate that these menu
items are part of a specific menu structure. This will be useful in our upcoming dis-
cussion on context menus.

Compile and run the application to verify that the menus work correctly, and the
display mode of the image changes depending on the menu selection. Figure 3.7 shows
the application with an image displayed in Actual Size mode.

Unfortunately, this figure reveals another problem with our Pi ct ur eBox con-
trol. In the figure, the image is larger than the display area, but there is no way to see
the rest of the image without resizing the window. While this is possible when the
image is small enough, a high-resolution image may contain more pixels than our
screen. Ideally, the application should display scroll bars here. Since the Pi ct ur eBox
control does not support scroll bars, this is not possible.

You may be wondering about a book that teaches you how to build an application
that doesn’t quite work, and you should. Be patient until chapter 7, where we will get
rid of our not-quite-right Pi ct ur eBox control in order to fix this problem.
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Figure 3.7

Our Actual Size display mode only shows a
portion of the image. The window must be
resized to view more.

TRY IT!

Okay, I admit this has nothing to do with our application. Still, if you want
to have fun with a Popup event, add a new menu nenuCount er at the
bottom of the View menu called “Counter” and insert a single menu called
“Popup” in its submenu. Define a Popup event for the menuCount er

menu (which Visual Studio will call menuCount er _Popup). In this han-
dler, dynamically create a new Menul t emobject and add it to the end of
the menuCount er submenu. Set the Text property to your new menu to
“Count #,” where # is the number of pop-ups that have occurred on your
new menu. To do this, add a static integer popupCount to the Mai nFor m
class to track the number of pop-ups. The lines to create the new menu in
your Popup handler will look something like the following.

Menultem mi = new Menul ten();
m . Text = "Count " + popupCount. ToString();
menuCount er. Menul t ens. Add(mi ) ;

This example illustrates how easy it is to create controls on the fly with the
.NET Framework, and how a parent menu can change the contents of its
submenu using the Popup event handler. This might be used, for example,
to display a list of files most recently opened by an application.

If all this makes no sense to you, download the code for this TRY IT!
from the book’s web site. Have a look at the menuCount er _Popup han-
dler to see the code required.

This concludes our discussion of the main menu in our application. Some of you
may be disappointed that we did not look at owner-drawn menus, such as menus that
display an icon or other image in addition to or instead of a text string. If this applies
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to you, skip ahead and go read chapter 4. There we discuss owner-drawn status bar
panels, which use a similar mechanism to that required for owner-drawn menus. In
the meantime, the rest of us will move on to context menus.

CONTEXT MENUS

While the creation of context menus requires a little extra effort by a programmer,
they also improve the usability of an application greatly and should be seriously con-
sidered for any application. The ability of a user to right-click a control and instantly
see a list of commands is a powerful mechanism that experienced users especially
appreciate. Context menus are typically associated with a specific graphical control,
but can also be brought up programmatically. As a result, context menus provide
quick access to commands immediately relevant to what the user is currently trying
to accomplish or understand.

Most controls in the Syst em W ndows. For ns namespace have a Cont ext -
Menu property that specifies a Cont ext Menu object to associate with the control. Like
the Menu property on For mobjects, this setting can be changed dynamically to allow
different context menus to display depending on the state of the control.

In this section we will add a context menu to our Pi ct ur eBox control that will
match the contents of the View menu. The contents and behavior of our context menu
will be inherited from the View menu items. As you will see, our careful handling of
these menus earlier in the chapter will make processing events for our context menu
a snap. Figure 3.8 shows this context menu both before and after an image has been
loaded by the user.

SI=E Il

File  Wiew File  Wiew

ch to Fit

Figure 3.8 In both the main View menu and the context menu, the display options are dis-
abled before an image is loaded.
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3.5.1 CREATING A CONTEXT MENU

We will begin by simply adding a new context menu to our application and associat-
ing it with the pbxPhot o control. The next section will discuss how to populate this
menu with our existing menu items.

Set the version number of the application to 3.5.

ADD A CONTEXT MENU

Action Result

1 Add a ContextMenu object | The new object appears below the form next to the existing

to the form in the Mai nMenu object.
Vl\\//lﬁ:gi\(/)\;m.cs [Designl Note: The Visual Studio window for this step is a bit too
big for this space, but is shown in figure 3.9.
How-to
a. Open the Toolbox win-
dow.

b. Drag a Cont ext Menu
object onto the form.

2 Rename the new context The new name is displayed both below the form and in the

menu to ct xt MenuVi ew Properties window.

How-to All instances of the Cont ext Menu object in the source code
Use the Properties window | MainForm.cs are renamed as well.

to modify the ( Nane) private System W ndows. For ns. Cont ext Menu

setting for the object. ct xt MenuVi ew;

3 | Associate this new context | The down arrow for the Cont ext Menu property displays the

menu with our list of available Cont ext Menu objects available in the form. In

Pi ct ur eBox control. our case, only the ct xt MenuVi ewis shown.

How-to Inthe I nitializeConmponent method of our Mai nFor m

a. Display the properties for | class, the selected context menu is assigned to the property.
the pbxPhot o object. private void InitializeConponent ()

b. Locate the Cont ext - {

Menu property.
c. Click to the right of this
entry.

pbxPhot 0. Cont ext Menu = thi s. ct xt MenuVi ew;

d. Click the down arrow.

e. Select the ct xt Menu-
Vi ewitem from the list.

When you are finished, your Visual Studio .NET window should look something like
figure 3.9. Visual Studio generates all the necessary source code for these changes,
excerpts of which appear in the steps shown in the previous table.
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2% MyPhotos - Microsoft ¥isual C# .NET [design] - MainForm.cs [Design]* =101l
File Edit VYiew Project Build Debug Data Tools ‘Window Help
e -E-ﬁnﬂ|é{,ﬁ|n-n--|;%bug v | menumage -‘Q'}@"’
Ba s ma | REilEn e e e WE N,
Start Page  MainForm.cs [Design]* | AssemblyInfa.cs | MainForm,cs* | =
Ipthhutu System.Winduws.FDrms.PictLj
il e
File  Wiew
{DataBindings) =
{DvnamicProperties
(Mame) pb=Photo
AccessibleDescripti
T AccessibleMarne
AccessibleRole Defaulk
Anchor Top, Left
BackColor [ contral
BackgroundImage |:| {none)
Border: Fixed3D
ConkextMel ctutMenulma ;I
Cursar Default i
Dack. Fill
Enabled True
Image |:| {none)
Location a,0 -
ContextMenu
The shortcut menu to display when the
user right-clicks the control,
E mainMenul El chxtMenulmage L
proper. . | [gA solutio. . |§ Class ¥... |
| Ready I I | 4

Figure 3.9 The component tray below the designer window is used for objects that do not
have a representation on the form itself.

The .NET Cont ext Menu class is essentially a container for the Menul t emobjects that
appear within the menu. An overview of this class is shown in .NET Table 3.4.

.NET Table 3.4 ContextMenu class

The Cont ext Menu class is a popup menu that appears at the current cursor location when a
user right-clicks an associated object. This class is part of the Syst em W ndows. For ns
namespace, and inherits from the Menu class. Context menus are typically associated with a
graphical control, and are displayed automatically at a right-click of the mouse within the con-
trol. The Cont rol class contains a Cont ext Menu property inherited by most controls that
establishes a context menu to automatically display for the control. See the Menu class
description in .NET Table 3.1 on page 72 for a list of inherited members.

RightToLeft Indicates whether text in the control should be

displayed right to left.
Public Properties
SourceControl Gets the last Cont r ol object that displayed this

context menu.

Displays the menu at a specified position within a

Public Methods | Show :
given control.

Occurs before a context menu displays its list of

Public Events Popup ;
child menus.
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3.5.2
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ADDING MENU ITEMS

We are now ready to add menu items to our context menu. Within Visual Studio,
you can click the ct xt MenuVi ew object in the designer window to display a “Type
Here” message on your form much like it did for the Mai nMenu object. You can enter
the items to include on this menu and create submenus and handlers as we discussed
earlier in the chapter.

We could use this feature to manually enter the contents of the main View menu
into our context menu. The behavior and events would have to be set manually for
each menu, and the menu would require updating every time the View menu changes.
While this could be done, it would be ideal if we could simply copy the contents of
the existing View menu into our new context menu, and inherit the behavior and
event handlers already established.

Fortunately, the Menul t em class provides a O oneMenu method to create a
duplicate copy of a menu item. This permits us to very quickly create our context
menu with the identical behavior as the existing View menu in the menu bar.

CLONE THE VIEW MENU ITEMS INTO THE CONTEXT MENU

Action Result
1 Create a private private voi d DefineContextMenu()
Def i neCont ext Menu {

method at the end of the
MainForm.cs source file.

2 For each Menul t emin the /1 Copy the View nenu into ctxtMenuView
View menu, clone the foreach (Menultem m in menuVi ew. Menul t ens)

menu and add it to our ct xt MenuVi ew. Menul t ems. Add
context menu. (m .1 ndex, m.d oneMenu());

}
}
3 | Call the new publ i ¢ Mai nFor ()
Def i neCont ext Menu
method from the end of
the Mai nFor mconstructor. }

Def i heCont ext Menu();

Note: Unlike C++, C# does not require forward declara-
tions of functions. The method may be used at the begin-
ning of the file even though it is not defined until the end
of the file.

In the implementation of Def i neCont ext Menu, note how a f or each loop is used
to iterate over the items in the View menu. Each item is added to the ct xt Menu-

Vi ew context menu using the Menul t ems property of the class. The identical menu
index is used for the new menu so that the order of menus in the context menu will
match the order used in the View menu. This feature is important, since the
f oreach loop does not provide any guarantees on the order in which Menul t em
objects are presented to the loop.
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3.6

RECAP

Compile and run this application to see our new context menu in action. The
Cl oneMenu method provides a deep copy, in that it duplicates not only the Image
menu item, but its child menu items and all event handlers associated with each menu.
Because of our careful construction of the Popup and O i ck event handlers earlier in
the chapter, these handlers work without any changes.

It is important to realize that the Menul t emobjects within our context menu are
not the same as those under the View menu. In particular, if you manually modify an
item (such as the menuSt r et ch menu), it will have no effect on the context menu.
This may seem a bit strange to programmers used to managing memory in their appli-
cation, since there are no pointers or other mechanisms required to track these new
Menul t emobjects. The references to these objects from the context menu are tracked
internally as part of the garbage collection system, leaving us to concentrate on our
next subject instead of worrying about memory management.

RECAP

That’s it for menus in .NET. In this chapter we showed how both menu bars and
context menus can be created, modified, and handled within the .NET Framework
by adding these controls to our MyPhotos application. We looked at submenus, and
showed how a single event handler can be used by multiple menu objects.

The shared event handlers we created supported both our menu bar as well as our
context menu. The contents of our context menu were cloned, or copied, based on the
contents of the top-level View menu so that the behavior and processing of both con-
structs were identical.

We also examined some C# keywords such as the i s, i n, and f or each key-
words, as well as the bool type. We looked at the Properties window in Visual Studio
NET in more detail, and used this window to add various events to our program.

Future chapters will rely on our knowledge of menus and the C# and Visual Stu-
dio items we have learned here. The next chapter will take us to the bottom of the
application window, where the status bar normally resides.

More .NET  One resource for menus specifically and .NET in general is the GotDotNet
web site at www.gotdotnet.com. This site is currently managed by Mi-
crosoft, and bills itself as the “.NET Framework Community Website.”

General information about the NET Framework can also be found on
the Microsoft Developer Network at msdn.microsoft.com. These and oth-
er Internet sites with information on .NET are listed in appendix D.
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