Using the PropertyGrid in .Net

Introduction

The PropertyGrid offers you the possbility to let users edit defined properties of any given class
as easy as you can use the Object Inspector in the .Net IDE. Thistool will accept one, or more,
classes asinput and will display the public properties sorted by category, name or whatever kind
of sorting you want to add.

Some of the most used applications of the PropertyGrid is to offer an easy way to change to
settings of your application. For instance you create a class with al the settings as public
properties and give the PropertyGrid an instance of this class.

Simple Example.

Since the PropertyGrid is not in the Toolbox of Visual Studio you will have to add it to the code
manually. When this is done and you have added it to one of the Control containersin your GUI
you can modify it using the IDE. In this example we' Il use Visua Basic, but it is easy portable to
C# or C++. We will be creating a small setting class that contains our settings, the second class
will be a GUI to display our settings. This GUI will contain nothing other then the PropertyGrid.

Nanmespace MyAppl
Public Class MySettings

Publ i ¢ Event AdvancedSetti ngChanged(ByVal ol dVal ue as Bool ean, ByVa
newval ue as bool ean)

Publ i c event RegNaneSettingChanged(ByVal ol dvalue as String, ByVal newal ue
as String)

Private _Advanced as bool ean
Private _regNane as string

Publ i c Property ShowAdvanced() as Bool ean
Get
Return Me. Advanced
End GCet
Set (Val ue as Bool ean)
Rai seEvent AdvancedSetti ngChanged(Me. Advanced, val ue)
Me. Advanced = Val ue
End Set
End Property

Public Property Regi steredNane as String
Get
Return Me. regName
End GCet
Set (Value as String)
Rai seEvent AdvancedSetti ngChanged(Me. regNane, val ue)
Me. regNanme
End Set
End Property

End Cl ass

End Nanespace




The @ove classisavery simplified settings class that raises an event as soon as the value of a
property is changed. It is your task to handle this event and process the information being sent. It
may be abit simplistically, but it does show how it works. No for our GUI that will be easier.

Nanmespace MyAppl
Public class MySetti ngW ndow
| nherits System W ndows. For ns. Form

Public Sub New()

My/Base. New()
End Sub

Some decl arations done by the | DE Designer

Friend WthEvents nyProperty As System W ndows. Forns. PropertyGid
Private Sub InitializeConponents()

.nyProperty = new Syst em W ndows. Forns. PropertyGid

. SuspendLayout ()

&

Me
Me. nyProperty. Locati on = new Syst em Draw ng. Poi nt (0, 0)
Me. myProperty. Dock = System W ndows. For ms. DockStyl e. Fi | |
Me. Cont rol s. Add( myProperty)
Me. ResuneLayout ()
End Su

Public Sub setSettingd ass(ByRef [C ass] As MySetti ngs)
" Make the propertygrid display the class
Me. myPr operty. Sel ect edChj ect = [d ass]
End Sub
End d ass

End NaneSpace

Now the above form is by no means a good example of how you should make your form, but
again it does show you how to initialize and use the PropertyGrid.

Advanced use

If you are interested in using the PropertyGrid and having a bit more options then you usually
have then look into the TypeConverter and the Ul TypeEditor. These can be set above any
property to indicate to the PropertyGrid how to deal with the property when the use wants to
change or edit it.

Of course your properties will not look neat with the code in the above example. To get it abit
neater you could add some of the code that isbelow to it.

<Syst em Conponent Mbdel . Descri ption(“This is ny properties description”),
Syst em Conponent Model . Cat agor y(“ Nornal Settings”) > _




With the above code you can easily modify the description, category or the type of editors or
converters that are to be used. To learn more on these settings read the tutorial on classesin
VB.Net or C#, please note that a property in VB isequivelantto a__decl spec( property( get
= ., put = .) ) inC++

Customizing the editor

In order to be able to use the editor for your property it must inherit from
System.Drawing.Design.UITypeEditor In designing your own editor you must keep in mind that
the following routines must be overridden.

Overl oads Public Overridable Function EditVal ue(l TypeDescri ptor Cont ext,
| ServiceProvider, hject) As Object

Overl oads Public Overridable Function
Get Edit Styl e(1 TypeDescri pt or Context) As Ul TypeEditorEditStyle

Thefirst one of the two tells the PropertyGrid what to do when the Griditem is clicked on, you
probably want to create a new form in this function and return the value that isfilled out in this
form. The second one indicates the type of symbol that is to be displayed next to the property.
This can be adrop-down arrow or a“..."” button.

In the example of the typeditor below we will be creating a general OpenFileDiaog to retrieve a
file name.



What if | need something more dynamically?

On the previous page | described how you can easily modify the aready existing PropertyGrid
item that comes with the .Net Framework. However this still has some limitations as it does not
allow you to dynamically decide what to include and what not, but more importantly when to
include certain properties and when not to. So on this page | will be discussing a method that
allows complete dynamic building of the property grid.

Note: If you are afirst timer this part of the tutoria might be a bit complicated to follow, I'll try
to keep it as simple as | can though.

The quick answer.

Bad luck, the PropertyGrid asit is delivered with the .Net Framework does not support any
dynamic building of the properties. However there is away to re-program some parts of the .Net
Framework, which we will be doing in this part of the tutorial. So lets start out with making alist
of objects we will be looking at.

PropertyGrid, thisis the actual Object inheriting from the Control base class and can be
used to display properties.

PropertyTag, inheriting from this class enables us to create personaized tab pages for the
property grid.

PropertyDescriptor, class that (as the title says) describes how the property grid should
deal with the property.

Thelast two classes in the list work on the background and will play a big role in our
implementation of making a completely dynamic property grid.

Theinner workings.

For the actua displaying of properties the property grid uses one or more PropertyTab classes.
How many and which one’s are up to you as the programmer. If you just want to make some new
tabs that give you access to different properties, or like we will be doing dynamic properties, and
add them keeping the default tab you don’t need to ater the PropertyGrid. However we want the
default tab to be the dynamic one, so we will haveto tinker with the PropertyGrid. Once you
place an object in either SelectedObjects or SelectedObject property of the PropertyGrid it will
start querying the active tab it hasto draw all the properties.

During these queriesit will call the GetProperties function of the PropertyTab. So when we are
writing our dynamic version we will put some focus on this function, disabling the default
fetching of properties. Normally this function will cal the GetProperties function on the object
that’s put selected in the PropertyGrid. Thiswill result in the returning of alist containing al the
public properties that the selected object has.
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Figure 1: Dynamic generation on repaint

The new situation that we will be creating is the following’

Object gets selected by either SelectedObject or SelectedObjects

PropertyGrid receives arepaint from the Form

PropertyGrid calls GetProperties of the active Property Tab

PropertyTag calls the GetProperties function implemented in the object selected.

PWONPRE

As you can see most of the actions in our plan are similar to the onesin the origind
implementation, however we will let our own written class decide what properties to return.

Asyou can seein figure 1 there’s one more detail | haven’t yet mentioned and that’ s the custom
property descriptor. First let me try and explain why it is needed to create a custom property
descriptor class. By default the property descriptor is avery good class that keeps all the basic
information for one property of an object. So we won't be changing these features, but remember
the little annoyance of not being able to do it dynamically. Well | opted to create a new property
descriptor which alows us to use normal functions (or VB subs) to access private data members
of classes. Why functions and not properties (for definition see part one of thistutoria) is easy to
explan. | have my rootsin C++ and in that language there is no such thing as a property, well not
the same asin VB anyway. Y ou declare one as two functions, one for getting the information and
one for setting. So why stray away from something you know and love.

I mplementing our solution.
Since | started thistutoria out in VB.Net | will be using the same language here, but as before its
easy to port to different languages.

Basics

L ets start with the a basic interface which forces us to implement the functions and properties
needed for the dynamic building of the propertygrid. Thisinterface israther simplistic, but keep
in mind you might want to add your own stuff soon enough.



Public Interface i Basebject

Function Get Properties() As
Syst em Conponent Model . Propert yDescri pt or Col | ecti on

End I nterface

The property descriptor

The next classto look at is our custom property descriptor, since thiswill be the most important
component of the solution. This class will inherit from

System.ComponentM odel . PropertyDescriptor and will override most of its basefunctions. For the
beginners amoung you thisis the more complex part | talked about earlier.

L ets begin with writing anew congtructor that will provide us with all the information we will
need for accessing the information of the property. The head information of this function israther
complex with alot of optional parameters, please bear with me | will explain the why and what
after showing you the constructor.

Publ ic Sub New(ByVal Nane As String, _
ByVal Val ueType As Type, _
ByVal OnConponent As Interfaces.iBaseObject, _
Opti onal ByVal UseNaneFor Get Set As Bool ean = True,
Optional ByVal Setter As String = Nothing,
Optional ByVal Getter As String = Nothing, _
Optional ByVal Params As Paraneter() = Nothing, _
Optional ByVal Attrs As System Attribute() = Nothing)
M/Base. New( Nane, Attrs)

Me. t pVal ueType = Val ueType

Conditionally set the getter and setter
I f (UseNaneFor Get Set) Then

strSetter = "Set" & Nane
strGetter = "Get" & Nane
El se
strSetter = Setter
strGetter = Getter
End | f

Set read / wite flags
Me. bl nCanWite = Not CType(OnConponent, _
bj ect) . Get Type. Get Met hod(strSetter, intFlags) |Is Nothing
Me. bl nCanRead = Not CType( OnConponent,
bj ect) . Get Type. Get Met hod(strGetter, intFlags) |Is Nothing

Set the param array
If Not (Parans |Is Nothing) Then
ReDi m Preserve Me. prmArr ay( Par ams. Get Upper Bound( 0))
Array. Copy(Parans, M. prmArray, Parans. Get Upper Bound(0))
El se
Me. prmArray = New Paraneter () {}
End | f

I f Me. bl nCanRead Then




Retrieve the default val ue
Me. obj Def aul t Val ue = Me. Get Val ue( OnConponent )
End | f
End Sub

So what are we doing, well tell me. Its actually quite simple, to enable the descriptor to retrieve
and set the property we need the name of the two functions (I now we can aso do it with IntPtr
but lets keep it smple.) The exact reason will become more clear in alittle bit. To support al of
the functionalities of the property grid | also retrieve the value of the object asit iswhen it was
passed to the property grid. We also need to set the flags indicating wether the property is read
and or write only, if we don’t do it now itsimpossible to figure out later on. The dea with the
Params will be explained a bit later on.

One more thing | need to give you to use the above code is the content of the intFlags variable. In
order to be able to retrieve methods I’ ve chosen to be case insensitve and only include public or

instance members. This leads to the following value for intFlags:
Refl ecti on. Bi ndi ngFl ags. Public O _
Ref | ecti on. Bi ndi ngFl ags. | nstance O _
Ref | ecti on. Bi ndi ngFl ags. | gnor eCase

Now keep in mind that eventhough it is an enumarate these are nothing more then integers that
use binary methods for setting and getting the actual value.

Note: Please keep in mind that the extracted value may not be the default value you wish to have
and may lead to somewhat unexpected defaultvalues, but it’s a short cut.

Now that we have a constructor | will highlight some of the other functions that will need to be
implemented for successfully completing the class:
- CanReset Val ue, returns a boolean that tells the property grid if this property has a default
value.
Conponent Type, used to retrieve the System.Type of the component the property belongs
to. (So not the type of the property itself)
Pr opert yType, retrieves the property type that should be expected
| sReadOnl y, tellsthe property grid if it should alow modification of the value or not
Reset Val ue, will be called when the user chooses to reset the value to the default
Set Val ue, you'll proberbly be able to guess this one aint you
Get Val ue, and yet another one that’ s speaks for itself
The last three will be the most important to implement correctly, since these will actually interact
with our objects.

Ok so far for the boring stuff, lets go on with programming the class. I'll start the implementation
in the same order asthey are stated above. To speed aong the tutorid abit | will state the first
four functions in one part, | choose to do this because of there simplicity.

Public Overrides Function CanReset Val ue(ByVal conponent As Cbject) As _
Bool ean

Return Not Me. obj Defaul t Val ue |'s Not hi ng
End Functi on




Public Overrides ReadOnly Property Conponent Type() As System Type
Get
Return Get Type(bj ect)
End GCet
End Property

Public Overrides ReadOnly Property PropertyType() As System Type
Get
Return Me.t pVal ueType
End GCet
End Property

Public Overrides ReadOnly Property | sReadOnly() As Bool ean
Cet
Return Not Me. bl nCanWite
End Get
End Property

WEell | kept my end of the dedl, these functions are as simple as | can keep them and mostly speak
for themselves. However | will highlight that the CanResetValue is not usable in any proffesional
application. Y ou will proberbly want to device your own method of determining whether a
variable has an initia value or not.

So | geuss the next function to implement is CanResetValue. Thisone is actually prety easy and
goes something as follows:

Public Overrides Sub ResetVal ue(ByVal conmponent As (bject)
I f Not (Me.objDefaultValue |Is Nothing) Then
Me. Set Val ue( conponent, Me. obj Def aul t Val ue)

End Sub

Like | stated before this one was easy. All we need to do ischeck to seeif thereisactualy a
default value to begin with. If thisis the case then we call our own set function to set the default
value.

The next oneis abit more tricky it’s the function to set the properties value. It goes something
like this. We use the type information of the object to retrieve the function with the same name as
the setter that we have on record. Once found we will generate a parameter array and call the
function. How this parameter array is generated is besides the point for now, I'll get to that later
on.

Public Overrides Sub SetVal ue(ByVal conponent As hject, ByVal val ue As
bj ect)
I f Me.blnCanWite Then
Try
Get the function pointer
Dimntbl nfo As System Refl ecti on. Met hodBase = _
conponent . Get Type. Get Met hod(strSetter, intFlags)

If mblinfo Is Nothing Then _
Thr ow New Met hodAccessException(strSetter & " not found.")




D m paranms As Obj ect = Me. Gener et ePar ans( nmt bl nf 0)
par ans(Array. | ndexOF (par ans, Not hing)) = val ue

nt bl nf o. | nvoke( conponent , par ans)
Catch ex As Exception
MessageBox. Show( ex. Message, "Warning", MessageBoxButtons. OK,
MessageBox| con. Vr ni ng)
End Try
End |f
End Sub

This might look like magic, and it isto an extend. However there are some small thingsto keep in
mind. Never have two functions with identical names as the GetMethod call will then return an
error that there are ambigous methods.

The last function of this classis similar to the previous one, so | won't go in to great detail on the
workings of it. The only huge diference is that we don’t need to check where to fill in the value
we'retrying to passto the object.

Public Overrides Function GetVal ue(ByVal conponent As (hject) As Object
I f Me. bl nCanRead Then
Try
D mntbl nfo As System Refl ecti on. Met hodBase = _
conponent . Get Type. Get Met hod(strGetter, intFlags)

If mblinfo Is Nothing Then _
Thr ow New Met hodAccessException(strSetter & " not found.")

D m parans As Obj ect = Me. Gener et ePar ans( nmt bl nf 0)
Ret urn nt bl nf o. | nvoke( conponent, par ans)
Catch ex As Exception
MessageBox. Show( ex. Message, "Warning", MessageBoxButtons. OK,
MessageBox| con. Vr ni ng)
End Try
End |f

Ok now the bit more complex part, namely the building of the parameter list that the function
excpects. Do you still remember the parameter ‘params’ in the contructor, well we're going to
use this here for building the parameter array. Let me first start of by explaining why | opted for
this method.

L ets start daydreaming, in awonderfull world you have three children and wan’t to give the
world access to this children. There is only one problem you don’t have the money to pay for
three doors, so you tell the people that they have to call the name (or indice) of the child they
want to see when coming to that one door. Now back to the real world, our problem is similar
with arrays. If you have adynamic array you can’t build one function for every indice so you
want the property descriptor to tell your one function which of the itemsin the array it wishesto
modify or retrieve.

To make this possible I’'ve made a small class that inherits from the default PropertyDescriptor
classin the .Net foundation. Why, because | am to leasy to write much code and this classis




aready available, pethedic | know. So below is the implementation of how each parameter is
defined.

Publ i ¢ d ass Paranet er
I nherits Refl ection. Paraneterlnfo

Private objValue As bj ect

Public Sub New(ByVal Nane As String, ByVal Val ue As bject)
M/Base. New()

Me. obj Val ue = Val ue
M/Base. Nanel npl = Nane
End Sub

Publ i ¢ Shadows Function Equal s(ByVal objB As Cbject) As Bool ean
If Not (objB.GetType |Is Get Type(Refl ection.Paraneterlnfo)) Then _
Return Fal se

Return Me. Name = CType(obj B, Reflection. Paraneterl nfo).Name
End Function

Publ i ¢ Function GetVal ue() As Object
Return Me. obj Val ue
End Function

End d ass

I’ll let you all inon alittle secret as to why | implemented the Equals function. When you have
an array of System.Array then you have a neet little function called IndexOf returning the
position in the array of an element. When looking in the MSDN you’ll soon learn it will call the
Equals function of each object in the array if it isimplemented. (Note that using a ArrayList will
not do, thisclassis stupid and only uses the System.Object.Equals function)

So now on the generation of our parameter list, which iswhy we did all of thisin thefirst place.
It'sarather small but very efficient function that loops through all the parameters that the
function has matching them up with the list given during construction. If no match is found and
the parameter is optional its forgiven and Reflection.Missing.Value is entered as value. In al
other cases the function can no longer be used as not all parameters can be filled out.

Private Function GenereteParans(ByVal Methodl nfo As Refl ection. Met hodBase) _
As nject ()

Di m param As Refl ection. Paraneterl| nfo

Dima_Retval As New Arrayli st

For Each param | n Methodl nf 0. Get Par anmet er s()
Find a match in the param array
DmintPositionlnArray As Int32 = Array. | ndexOt (Me. prmArray, param

If (intPositionlnArray < -1) Then

a_Retval . Add(Me. prmArray(i nt Posi tionl nArray) . Get Val ue())
El se

I f param | sOptional Then




a_Retval . Add( Ref | ecti on. M ssi ng. Val ue)

El se
| f (param Nane. ToLower <> "value") Then _

Throw New Refl ecti on. Tar get Excepti on(" Par anet er unspecified for"& _
' target function")

a_Ret val . Add( Not hi ng)

End I f

End | f
Next

Return a_Retval . ToArray(Get Type(Ohject()))
End Function

So that’ s bassicly it for the property descriptor that we will be using instead of the default
PropertyDescriptor class. L ets continue on to the easier parts of the tutorial and start
implementing our custom PropertyTab for displaying our properties.

The Property tab

Thisclassis simple and straight forward, so | won’t spend to much time explaining it in detail not
per function. The most important thing it does is whenever it receives a GetProperties call to
query the component for alist of all the properties. Of course this can only be done if the
specified function in iBaseObject is present, if not it will ask the base class to complete the call.

Public Class clsPropertyTab
I nherits Wndows. For ns. desi gn. PropertyTab

Publ i c Overl oads Overrides Function GetProperties( _
ByVal conponent As Object, _
ByVal attributes() As System Attribute) As _
Syst em Conponent Model . Propert yDescri pt or Col | ecti on
Di m ntbProperties As Refl ection. Met hodBase = _
conponent . Get Type. Get Met hod( " Get Pr operti es")

I f (mtbProperties I's Nothing) Then
Ret urn MyBase. Get Properti es(conmponent)
El se
Return ntbProperties. | nvoke(conponent, Nothi ng)
End |f
End Functi on

Public Overrides ReadOnly Property TabNanme() As String
Get
Return "Properties"
End GCet
End Property

Public Overrides ReadOnly Property Bitmap() As Draw ng. Bi t map
Get
Return New Bi t map(16, 16)
End GCet
End Property
End Cl ass




If you have difficulty with the tab showing up in the property grid please verify that the bitmap
property is behaving normally asthisisthe most likely cause. It’s apain in the butt, but for some
reason the tab might not work if this property is omitted.

The PropertyGrid

The implementation of the propertygrid is, if that is even possible, ssmpler than the propertytab.
Though this propertygrid is dynamic you may want to expand its functionality with searching for
specific items to expand. However since thisisnot in the scope of thistutorial | will not take any
documentation nor code needed for thisin this article.

I was not lying when | said this class would be easy, we only have to override the function
CreateT abpage, this function will be expected to return atabpage that will be displayed in the

propertygrid.

Protected Overrides Function CreatePropertyTab( _
ByVal tabType As Type) _
As System W ndows. For ns. Desi gn. Propert yTab
Return New cl sPropertyTab
End Function

Well that's just about it for this tutorial, was a bit longer then | had first enticipated. Hopefully
thiswill help some of you that found the same shortcommings in the .Net Framework. If you
found any mistakes or problems with the tutorial don’t hasitate to contact me about it.
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