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ng System ;

ng Systemn. Conponent Model

ng System. Col | ections ;

ng System. Di agnostics

ng System. W ndows. Forns ;

ng System. Draw ng ;

ng System. Draw ng. Drawi ng2D ;

nanespace sb54_CSAl . M scFor mConponent s

{

#regi on Menul cons CLASS

/1] <summary>

/'l A custom extender class that adds a Menul cons

/1] attribute to Menultem objects, and custom drawns the nmenu

/1l with an icon stored in a referenced | magelList control.

/1] <br></br>

/1] <br></br>

/1l This extension was witten to provide an sinple way to |ink

/1] icons in an Imagelist with a nenu, and owner draw the nenu.

/1l This could be acconplished using owner drawn nenus, but that

/1] would require each menu to provide a drawnMenu() nethod.

/1l Using an extender, no customcoding is required. An extra

/Il property sinply appears on each of the menu itens which will

/'] run this code

/1] <br></br>

/1] <br></br>

/1l This class was witten and using an article contained at the follow ng URL

/1] http://ww. codeproject.con/cs/nenu/ nmenui nage. asp

/1] <br></br>

/11 1 have had to nodify the source to carry out what | would condier to be correctly
/1] drawn XP style nmenus

/1] <br></br>

/1l GUI conponents are an area that interest me so | have included the source code in
this namespace so that

/11 1 could understand what was being done by the Author (Chris Beckett ) of the
original classes.

/1] 1 could have sinply used the Authors original C# DI, but |I would not have | earned
much that way

/1l so | chose to exam ne and nodify (where necessary) the source code. Some of the
nanmes of cl asses are

/1]l different here, as | actually wote the code line by line, using the original
article so that | could

/1] fully conmprehend the original inplenentation. As such all the comments that are
found within the code are by and |l arge ny own

/'l comments

/1] </summary>

[ Provi deProperty( "Menulcons", typeof(Conponent)) ]

[ Def aul t Property("I mageList")]

public class Menulcons : Conponent, |ExtenderProvider

{

#region Instance fields

/'l nstance fields

private const int | MAGE_BUFFER = 25 ;

private const int SHORTCUT_RI GHTBUFFER = 10 ;

private const int SHORTCUT_BUFFER = 25 ;

private int | MAGE_W DTH = System nformation. Smal |l conSize. Wdth ;
private int | MAGE_HEI GHT = System nformation. SnalllconSi ze. Hei ght ;
private Hashtabl e oHashTabl e = new Hashtable( );

private I magelList ol magelList = null;

#endr egi on

#region Public Constructors

/1] <summary>

/'l Constructor for instance that supports .NET designer.

/1] </summary>

/'l <param nanme="cont ai ner">Reference to container hosting this instance.</paramn>
publi ¢ Menul cons(Syst em. Conponent Mbdel . | Cont ai ner cont ai ner)

//add this to the container (.NET designer)
cont ai ner. Add(thi s);


http://www.codeproject

C:\Documents and Settings\sacha\ Deskt op\ For...\ M scFornConponent s\ Menul cons. cs 2

/1] <summary>

/'l Constructor for instance that doesn't support .NET designer.
/1] </summary>

public Menul cons()

{

}

#endr egi on
#region Public Methods

/1] <summary>

/1l Used to set a Menulcons property value for

/Il a specific Menultem conponent instance

/1] </summary>

/'l <param nane="conponent ">t he Menultem object to store</param>

/1] <param nanme="i ndexVal ue">the inage index value to associate with the menu iten</ v

par anm>
public void Set Menul cons( Conponent conponent, string indexValue )
{
/1 check if the string value is null, or not nuneric
/1 automatically throws and error if not during the convert
if (indexValue !'= null)
if ( indexValue.Length > 0 )
{
ui nt i magel ndex = Convert.ToU nt16( indexValue ) ;
}
/]l store the menuitem and related index in the |local hashtable
if ( oHashTabl e. Contai ns( conponent ) != true)
{
oHashTabl e. Add( conponent, indexValue ) ;
Menultem nenultem = (Menulten) conponent ;
/1l set the nmenu to owner drawn
menul t er. Omer Draw = true ;
/1 hook up the nenu owner drawn events
menul t err. Measureltem += new Measur el t enEvent Handl er ( OnMeasureltem) ;
menul tem. Drawitem += new Drawl t enEvent Handl er( OnDrawitem ) ;
}
el se
oHashTabl e [ conponent ] = indexVal ue
}
}

/1] <summary>

/1l Used to retrieve the Menulcons extender property val ue

/1] for a given Menultem conponent instance

/1] </summary>

/'l <param nane="conponent">the nenu iteminstance associated with the val ue</paran>

/'l <returns>Returns the Menulcons index property value for the specified Menultem w
conponent instance

Il </returns>

public string Get Menul cons( Conponent conponent )

{
i f( oHashTabl e. Cont ai ns( conponent ))
return (string) oHashTabl e[ conponent ] ;
return null;
}

/1] <summary>

/1l Used to determine if the given conponent is supported by

/'l the extender.

/1] </summary>

/'l <param nane="conmponent ">conponent to evaluate for conpatability</paran>

/'l <returns>Returns True/False if the conponent supports the extender.</returns>
publi ¢ bool CanExtend( object conponent )

/1 only support Menultem objects that are not
/'l top-level menus (default rendering for top-Ileve
/1 menus is fine - does not need extension
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if ( conponent is Menultem)

Menultem nenultem = (Menulten) conponent ;
return ! ( menultem Parent is MainMenu ) ;

//default fal se, can not extend
return false ;

}

/1] <summary>
/Il Gets or Sets the InmagelList control that holds nenu inages.
/1] </summary>
public I magelLi st |nmagelLi st
{
get{ return ol mageList ; }
set{ ol magelLi st = val ue; }

}

#endr egi on
#region Private Methods

/1] <summary>

/Il Performs a set of checks related to a nenu i mage such as

/1l a I mageli st has been assigned, the image index is a valid

/1l nunber and is within the InmageList inmages collection boundaries, etc.

/1] </summary>

/'l <param nane="sender">the client object to retrieve the menuindex for</paran></

par am>
private int GetMenul consl ndex( Object sender )
{
string nmenul mageVal ue = this. Get Menul cons( sender as Conponent ) ;
/1 first check that the I mageList reference has been assigned
/1 then verify the specified Menulcons index is valid for the
/1 imagelist. Then convert and return the index as an integer
if ( olmageList !'= null)
if ( menulmageValue !'= null )
if ( menul nageVal ue. Length >= 0 )
{
int i magel ndex = Convert. Tol nt 32( nmenul mageVal ue ) ;
if ( inmagelndex >= 0 && imagel ndex < ol nagelLi st. | mages. Count )
return i magel ndex
}
return -1 ;
}

/1] <summary>
/Il Event triggered to neasure the size of a owner drawn Menultem
/'l <param nane="sender">the nenu itemclient object</paran>
/'l <param nane="e" >t he event argunents</paran>
private void OnMeasurelten( Object sender, MeasureltenEventArgs e )
{
/1l retrieve the inmage list index from hash table
Menultem menul tem = (Menultemn) sender ;
MenuDr awer MenuDrawer = new MenuDrawer ( nenul tem, e.G aphics, ol mgelist ) ;
/1 calculate the nenu height
e. |l tenmHei ght = MenuDrawer. Cal cHei ght () ;
e.ltenWdth = MenuDrawer. Cal cWdth() ;
}

/1] <summary>

/Il Event triggered to owner draw the provide Menulten

/1] </summary>

/'l <param nane="sender">the nenu itemclient object</paran>
/'l <param nane="e" >t he event argunents</paran>

private void OnDrawl tem( Object sender, DrawltenEventArgs e )

/1 derive the Menultem object, and create the MenuDrawer
Menultem menul tem = (Menultemn) sender ;
MenuDr awer MenuDrawer = new MenuDrawer( nenultemr, e.G aphics, ol magelist )
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}

/1 draw the nenu background
bool nmenuSel ected = (e.State & DrawitenState. Sel ected) > 0 ;
MenuDr awer . Dr awBackgr ound( e. Bounds, nenuSel ected ) ;

MenuDr awer . Dr awBox( e. Bounds, nenuSel ect ed);

if ( MenuDrawer.lsSeperator() == true )
MenuDr awer . Dr awSeper at or ( e. Bounds ) ;
el se
{
int imagelndex = this. Get Menul consl ndex( sender ) ;
MenuDr awer . Dr awienu( e. Bounds, menuSel ected, inmagel ndex ) ;

#endr egi on
#regi on MenuDrawer | NNER Cl ass

111
111

Il
Il
Il
Il
Il
Il
Il
correctl
Il
Il
Il
inthis
Il
ori gi nal
Il
| ear ned
Il

<summary>
Provides extra nethods to allow all owner drawn nenu itenms to be drawn correctlyw

Cont ai ns net hods for drawi ng and neasuring the nenu item

<br></br>

<br></br>

This class was witten and using an article contained at the foll owi ng URL

htt p://ww. codeproj ect. con/ cs/ menu/ menui mage. asp

<br></br>

I have had to nodify the source to carry out what | would condier to be "4
y

drawn XP styl e menus

<br></br>

GUl conponents are an area that interest me so | have included the source code w
nanespace so that

I could understand what was being done by the Author (Chris Beckett ) of the "4
cl asses.
I could have sinply used the Authors original C# DI, but |I would not have "4

much that way
so | chose to exam ne and nodi fy (where necessary) the source code. Sonme of the w

names of classes are

Il
article
Il
found wi
Il
Il

different here, as | actually wote the code line by line, using the original "4
so that | could

fully conprehend the original inplenentation. As such all the conments that are v
thin the code are by and | arge nmy own

comment s

</ summary>

private class MenuDrawer

{

#region Instance fields
//lnstance fields

/1 sonme pre-defined buffer values for putting space between

/1 icon, menutext, seperator text, and subnmenu arrow indicators
private const int SEPERATOR_HEI GHT = 8 ;

private const int SBORDER WDTH = 1 ;

private const int BORDER SIZE = SBORDER W DTH * 4 ;

private const int SBUFFER_WDTH = 5 ;

private const int LBUFFER_W DTH = 15 ;

private const int SHORTCUT_BUFFER SIZE = 20 ;

private const int ARROA W DTH = 15 ;

private int | MAGE_W DTH = System nformation. Smal |l conSize. Wdth ;
private int | MAGE_HEI GHT = System nformation. SnalllconSi ze. Hei ght ;
private int | MAGE_BUFFER_SI ZE = Systenl nformation. SmalllconSize. Wdth + 10 ;
private Menultem oMenultem = null ;

private G aphics oG aphics = null ;

private I nmagelList ol mgelList = null ;

#endr egi on
#region Public Constructors

/1] <summary>

/Il MenuDrawer constructor to assist in owner drawn menus.

/1] </summary>

/'l <param name="menul ten" >a Menultem obj ect to custom draw</ param>
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/'l <param nanme="gr aphi cs">a Graphics object provided by the Measureltem and "4
Drawl t em event s</ par an>
public MenuDrawer ( Menultem nenultemn, Graphics graphics, |magelist imagelist )

{
//set local fields
oMenultem = nenultem ;
oG aphi cs = graphics ;
ol mageli st = i mageli st ;
}

#endr egi on
#region Public Menbers

/1] <summary>

/1l Based on the menu itemtext, and the System nformation. SmalllconSize,

/Il perforns a calculation to determ ne the correct Menultem height.

/1] </summary>

/'l <returns>Returns an int value that contains the cal cul ated hei ght of the "4
menu item </returns>

public int Cal cHei ght ()

{
/1 if the nenu is a seperator, then return a fixed height
/'l otherw se cal culate the nenu size based on the system font
/1 and smalliconsize calculations (with some added buffer val ues)
if ( oMenultem Text == "-"
return SEPERATOR_HEI GHT ;
el se
{
/1 depending on which is |longer, set the nenu height to either
/1 the icon, or the system nenu font
if ( System nformation. MenuFont. Hei ght > System nformation. Smal |l conSizew
. Hei ght )
return System nformation. MenuFont. Hei ght + BORDER_SI ZE ;
el se
return System nformation. SmalllconSize. Hei ght + BORDER_SI ZE ;
}
}

/1] <summary>

/1l Based on the menu itemtext, and the System nformation. SmalllconSize,

/1l perfornms a calculation to determ ne the correct Menultem w dth.

/1] </ summary>

/1] <returns>Returns an int value that contains the calculated width of the nenuw
item </returns>

public int Cal cWdth()

{

/'l prepare string formatting used for rendering nenu caption

StringFormat sf = new StringFormat() ;

sf. Hot keyPrefix = System. Draw ng. Text. Hot keyPrefi x. Show ;

/1l set the nmenu width by measuring the string, icon and buffer spaces

int menuWdth = (int) oG aphics. MeasureString( oMenultem. Text, "4
Syst em nf or mati on. MenuFont, 1000, sf).Wdth ;

int shortcutWdth = (int) oG aphics. MeasureString( this.Shortcut Text, "4

Syst em nf or mati on. MenuFont, 1000, sf).Wdth ;

/1 if a top-level nmenu, no inmage support

if ( this.lsTopLevel () == true )
return menuWdth ;
el se
return | MAGE_BUFFER_SI ZE + menuW dt h + SHORTCUT_BUFFER_SI ZE + 4
shortcutWdth ;
}
/1] <summary>
/1] A method to evaluate if the Menultem has a shortcut selected, and the "4

short cut

/'I'l has been selected for show.

/1] </summary>

/'l <returns>Returns True/Fal se whether the nenu has a shortcut to be displayed. v
</returns>

publ i ¢ bool HasShortcut ()

{
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return ( oMenulten. ShowsShortcut == true && oMenulten. Shortcut != Shortcut.
None ) ;
}

/1] <summary>

/'l Eval uates whether the Menultemis a seperator by evaluating the text.
/1] </summary>

/'l <returns>Returns True/Fal se whether the nenu is a seperator.</returns>
public bool I|sSeperator()

return ( oMenultem Text == "-" ) ;

/1] <summary>

/'l Eval uates whether the Menultemis a top-level nenu that is sited directly
/11 on a MainMenu control

/1] </summary>

/1l <returns>Returns True/False if the nenu itemis a top-level nenu.</returns>
public bool I|sTopLevel ()

{

}

/1] <summary>

/1] Formats the Menultem and returns the shortcut selection
/1l as a displayable text string.

/1] </ summary>

public string Shortcut Text

{

return ( oMenultem. Parent is MainMenu ) ;

get
if ( oMenulten. Showshortcut == true && oMenulten. Shortcut != Shortcut.

{

None )

Keys keys = (Keys) oMenultenm. Shortcut ;
return Convert. ToChar (Keys. Tab) + Systemr. Conponent Model
TypeDescri ptor. Get Converter(keys. Get Type()). Convert ToStri ng(keys) ;
}

return null ;

/1] <summary>

/1l Draws a snmall box under | nmage

/1] </summary>

/'l <param nane="bounds">a Rectangle that holds the draw ng canvas boundari es</
par am>

/'l <param nane="sel ected">True/ False if the nmenu itemis currently sel ected</
par am>

public void DrawBox (Rectangle bounds, bool selected )

/1l if selected then paint the nmenu as highlighted
/1 otherw se use the default nenu brush
if ( selected == true )

Sol idBrush b = new Sol i dBrush(Col or. Li ghtBl ue);
oGraphics. Fill Rectangl e( b , 1, bounds. Top+2, 18, bounds. Hei ght-4);
}

el se

SolidBrush b = new Sol i dBrush(Col or. Gai nsbor o) ;
oG aphi cs. Fill Rectangl e( b , bounds. X, bounds. Y, 20, 22);

/1] <summary>

/1l Draws a normal nmenu itemincluding any related icons, checkboxes,

/1l menu text, shortcuts text, and parent/subnmenu arrows.

/1] </summary>

/'l <param nane="bounds">a Rectangl e that holds the draw ng canvas boundari es</
par anm>

/'l <param nane="sel ected">True/ False if the nmenu itemis currently sel ected</
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par am>

/'l <param nane="i ndexVal ue" >t he i nage i ndex of

to -1</paran>

the menu icon to draw, defaults w

public void DrawiMenu ( Rectangl e bounds, bool selected, int indexValue )
{
/1 draw the nenu text
Dr awMenuText ( bounds, selected ) ;
/'l since icons nake the nenu hei ght |onger,
/1l paint a customarrow if the nenu is a parent
/1 to augnment the one painted by the contro
if ( oMenultem. |IsParent == true )
{
I mge menul mage = null ;
System. |1 O Stream stream = this. Get Type(). Assenbly. "4

Get Mani f est Resour ceStrean("M scFor mConponent s. Subltenl6.ico") ;

par am>

par am>

par am>

bounds ) ;

menul mage = | mage. FronSt r ean(str eanm)
t hi s. DrawArrow( nenul mage,

}

/1 if the nenu itemis checked, ignor

// and draw t he checkbox,
if ( oMenulten. Checked )
Dr awCheckBox ( bounds ) ;

e any nenui nage i ndex

ot herwi se draw the custom i mage

the menu item has an icon associated and draw i mage

hol ds the painting canvas boundaries</ «
the menu itemis currently selected</ w

bool selected )

el se
{
/'l see if
if ( indexvValue > -1)
{
| mage nmenul mage = null ;
menul mage = ol magelLi st. | mages[i ndexVal ue] ;
Dr awl mage( menul mage, bounds ) ;
}
}
}
/1] <summary>
/1l Draws the Menultem background.
/1] </summary>
/'l <param nanme="bounds">a Rectangl e that
/'l <param nane="sel ect ed">True/ Fal se if
public void DrawBackground( Rectangle bounds,
{

/1 if selected then paint
/1 otherw se use the default
if ( selected true )

the menu as hi ghlighted
menu brush

oG aphi cs. Fi |l | Rect angl e(new Sol i dBrush(Col or. Li ght Bl ue), 1, bounds. Top+1, w«
bounds. W dt h- 2, bounds. Hei ght - 2) ;

oG aphi ¢s. DrawRect angl e(p, 1, bounds. Top+1, bounds. W dt h- 2, bounds. Hei ght - 2) v

ushes. Menu, bounds ) ;

oGr aphi cs. DrawRect angl e(p, 0, bounds. Top, bounds. W dt h, bounds. Hei ght) ;

Pen p = new Pen(Col or. Cornfl ower Bl ue) ;
}
el se

oG aphi cs. Fil | Rect angl e( SystenBr

Pen p = new Pen(SystenBrushes. Menu);
}

}

/1] <summary>

/1] Draws a menu seperator.

/1] </summary>

/'l <param nanme="bounds">a Rectangl e that

hol ds the drawi ng canvas boundaries</ w

public void DrawSeperator( Rectangle bounds )

SolidBrush b =

new Sol i dBrush( Col or. Gai nsbhor o) ;

oG aphi cs. Fill Rectangl e( b , bounds. Left, bounds. Top, 20, bounds. Hei ght) ;
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/'l create the seperator
Pen pen =

/'l cal cul ate seperator
int xLeft

line pen
new Pen( Syst entol ors. Cont rol Dar k)

boundari es
= bounds. Left + | MAGE_BUFFER_SI ZE ;

int xRight = xLeft + bounds.Wdth ;

int yCenter = bounds. Top
/'l draw a seperator
oG aphi cs. DrawLi ne( pen,

}

#endr egi on
#region Private Methods

/1] <summary>
/'l Draws the text
/1] </ summary>

for

/'l <param nanme="bounds">a Rectangl e that

par am>

+ (bounds. Hei ght / 2)

line and return
xLeft,

yCenter, xRight, yCenter)

an ownerdrawn Menultem.

/'l <param nane="sel ect ed">True/ Fal se whether the nmenu itemis currently

sel ect ed</ par amr>

private void DrawMenuText ( Rectangle bounds,

{

/'l use system fonts and colors to select

/1 will appear
Font nmenuFont =

correctly for

Sol i dBrush menuBrush =
if ( oMenulten. Enabl ed

menuBrush =
el se

nul | ;

if ( selected == true )
menuBrush =
el se
menuBrush =

}

/'l draw the nenu text
StringFormat sfMenu =
sf Menu. Hot keyPrefix =

new Stri

// if the nmenu has a shortcut,
/1 draw the shortcut right al
if ( this.lsTopLevel () != true |
{
StringFormat sfShortcut =
sf Short cut. Hot keyPrefix =
sf Shortcut. Format Fl ags | =
int shortcutWdth = (int)
menuFont, 1000, sfShortcut).Wdth ;
oG aphi cs. Drawstri ng(this.
W dt h) - LBUFFER_W DTH ,
sf Shortcut);
}
}

/1] <summary>
/1] Draws a checked item next
/1] </ summary>

/'l <param nanme="bounds">a Rectangl e that

</ par am>

bounds. Top + ((bounds. Hei ght -

bool sel ected )

the menu brush so the nenu

any desktop thene
new Font ("tahom", 8, Font Styl e. Regul ar) ;

== fal se )
new Sol i dBrush( SystenCol ors. GrayText ) ;

new Sol i dBrush( SystentCol ors. Hi ghlight Text ) ;

new Sol i dBrush( SystenCol ors. MenuText ) ;

ngFormat () ;

Syst em. Drawi ng. Text . Hot keyPr ef i x. Show ;
oG aphi cs. Drawstri ng( oMenul t em. Text,
| MAGE_BUFFER_SI ZE, bounds. Top + ((bounds. Hei ght -

menuFont, nenuBrush, bounds. Left +
menuFont . Height) / 2), sfMenu ) ;
t hen al so
gned
this. HasShortcut () == false )

new StringFormat () ;

Syst em. Drawi ng. Text . Hot keyPr ef i x. Show ;
StringFormat Fl ags. Di recti onRi ght ToLeft;

oG aphi cs. MeasureString( this.Shortcut Text,
Short cut Text, nenuFont, nenuBrush, (bounds.
menuFont . Hei ght) / 2),

to a Menulten.

private void DrawCheckBox( Rectangl e bounds )

{

/'l use the very handy Control Pai nt

/1 a checkbox.
ButtonState btnState =

obj ect to paint

ButtonState. Flat ;

if ( oMenultem Checked == true )

btnState = btnState |

But t onSt at e. Checked

hol ds the draw ng area boundari es</

"4

"4

identifies the drawi ng area boundariesw«
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+ ((bounds.

par am>

111
111
111
111
111

if ( oMenultemn. Enabled == fal se )
btnState = btnState | ButtonState.lnactive

/1 draw t he checkbox

Cont r ol Pai nt. Dr awCheckBox( oG aphi cs, bounds. Left + SBORDER_W DTH, bounds. Top w

Hei ght - | MAGE_HEIGHT) / 2), | MAGE_W DTH, | MAGE HEI GHT, btnState ) ;

<sunmary>

Draws a provided i mage onto the Menultem

</ summar y>

<param nane="nmenul nage">an | nage to paint on the nenu</paran>

<param nane="bounds" >a Rectangl e that holds the drawi ng space boundaries</

private void Drawl nage( | mage nenul mage, Rectangl e bounds )

/1 if the nenu itemis enabled, then draw the image nornmally
/'l otherwise draw it as disabled
if ( oMenultem. Enabled == true )

"4

oG aphi ¢s. Drawl mage( nenul nage, bounds. Left + SBORDER W DTH, bounds. Top +w¢
((bounds. Hei ght - | MAGE_HEI GHT) / 2), |MAGE_W DTH, | MAGE_HEIGHT ) ;
}

el se
Cont r ol Pai nt. Drawl mageDi sabl ed( oG aphi cs, nenul nage, bounds. Left +

SBORDER_W DTH, bounds. Top + ((bounds. Hei ght - | MAGE_HEI GHT) / 2), SystentCol ors. Menu )

par am>

}

111
111
111
111
111
111
111
111

<sunmary>

Draws a custom arrow on the right-side edge of the nmenu to indicate

the menu has submenu itenms. Used to supplenent a base contorl arrow

that is painted incorrectly (seens to be a bug), and make the arrow
appear correctly for longer nenu itens.

</ summar y>

<param nane="nmenul nage">an | nage to paint on the nenu</paran>

<param nane="bounds" >a Rectangle that holds the drawi ng space boundaries</

private void DrawArrow( | nmage nmenul nage, Rectangl e bounds )

//draw t he arrow
oG aphi ¢s. Drawl mage( nenul nage, bounds. Left + bounds. Wdth - ARROW_W DTH,

bounds. Top + ((bounds. Hei ght - | MAGE_HEI GHT) / 2), | MAGE_W DTH, | MAGE_HEI GHT ) ;
}

}

#endr egi on

#endr egi on

}

#endr egi on

"4



