Building your own ASP.NET Controls; Cheat Sheet.
Simple Derived Demonstration Flow

The control is a drop down list supporting headers; via the optgroup html element. We use a magic number, -1 as a value to indicate headers.

Create a new solution

Add a Class Library project, idunno.WebControls.HeadedList

Add reference to System.Web

Derive from DropDownList

Override RenderContents (show reflector, cut and paste following code)

            ListItemCollection items = this.Items;

            for (int i = 0; i < items.Count; i++)

            {

                bool selectedWritten = false;

                ListItem item = items[i];

                if (item.Value == "-1")

                {

                    writer.WriteBeginTag("optgroup");

                    writer.WriteAttribute("label", item.Text, true);

                    writer.WriteEndTag("optgroup");

                }

                else

                {                    

                    writer.WriteBeginTag("option");

                    if (item.Selected)

                    {

                        if (selectedWritten)

                            VerifyMultiSelect();

                        selectedWritten = true;

                        writer.WriteAttribute("selected", "selected");

                    }

                    writer.WriteAttribute("value", item.Value, true);

                    if (this.Page != null)

                    {

                        this.Page.ClientScript.RegisterForEventValidation(this.UniqueID, item.Value);

                    }

                    writer.Write(">");

                    HttpUtility.HtmlEncode(item.Text, writer);

                    writer.WriteEndTag("option");

                    writer.WriteLine();

                }

Setup sample asp.net web site, add reference to control, open toolbar, add new control, add a few items, remembering -1 as a value and demo.

From Scratch Demonstration Flow

We’re going to demonstrate a control which encapsulates a headline / body text summary control, the sort of thing you’d see from an RSS feed.
The control is simply going to consist of an h1 tag containing the headline, and a div tag containing the body.
So as before add a Class Library project, idunno.WebControls.HeadLine

Add reference to System.Web

Renamed the default cs file

Derive from WebControl

Now add a couple of properties, _title, _bodytext and refactor into properties

Finally override RenderContents

So we have a HtmlTextWriter, so we can simply write to it.
So let’s test it out. Well, the properties magically appear in the properties for the control (along with everything else WebControl gives it), but there’s no design time rendering, or rather it’s a bit random. Oh dear.

Ok, so let’s fix it up a little bit.

First let’s look at how to ensure well formed elements,

Writer.RenderBeginTag

Writer.RenderEndTag

You can also, and should ensure only valid tags by passing in HtmlTextWriterTag.B

And if you want to add attributes you use writer.AddAttribute(“name”, “value”);

Attributes are attached to the next tag written using BeginRenderTag

Use Me.UniqueId to create a wrapper tag

Or use the default structure of WebControl, and use its Render*Tag properties;

Change the containing tag by overriding the TagKey property
get { return HtmlTextWriterTag.Div; }
then add the calls to RenderBeginTag and RenderEndTag in the Render method.

Finally let’s embed an image, drag and drop an image into the project, making sure it’s embedded (which means no resource changes with culture).

But simply embedding is not sufficient to serve up a resource. Now we open assemblyinfo.cs and mark that resource as suitable for retrieval and so the retrieval process knows what type it is (the MIME type).

// Embedded resources available for client script retrieval

[assembly: System.Web.UI.WebResource("idunno.WebControls.feed-icon-32x32.png", "image/png")]
Note that the project’s default namespace is prepended to the filename, if you put the file in a directory that also affects the file name.
If you “lose” a resource you can also write some code to enumerate through an assembly’s resources, so you can figure out what the full resource name you need to use is;

string[] resources = this.GetType().Assembly.GetManifestResourceNames();

foreach (string resourceName in resources)

{

    System.Diagnostics.Debug.WriteLine(resourceName);

}
So to use the resource in an img tag we would do something like
writer.AddAttribute("src", Page.ClientScript.GetWebResourceUrl(this.GetType(), "idunno.WebControls.feed-icon-32x32.png"));

writer.AddAttribute("width", "32");

writer.AddAttribute("height", "32");

writer.RenderBeginTag(HtmlTextWriterTag.Img);

writer.RenderEndTag();
So why do we need to add the assembly name in the call to GetWebResourceUrl? Well, without that and the tag to expose resources we could go walk about and try to grab any embedded resource.

You can also perform substitution inside your resources, so for example, embedding a stylesheet and referring to an image resource.

Expand the attribute out;

[assembly: System.Web.UI.WebResource("idunno.WebControls.example.css", "text.css"), PerformSubstitution = true]
And inside the resource use the substitution markers thus

.MyExample background-image: ur('<% =WebResource("MyWebAppAssembly.MyImage.gif") %>');}
Composite Controls Demo
Add a new class to the “From Scratch” demo project, and copy the code from the old demo into the class, deriving from CompositeControl
Instead of over riding Render this time we will be over riding RenderChildren, and in here we create our child controls

So now we move it about properly, and take it all out of render, and move it around a bit more, adding a button to show or hide the body text (oh, exciting, and some state)

First add a bool _bodyDisplayed field and refactor it into a property.

Then override CreateChildControls, which is inherited from the base Control class. This method gets invoked during the loading phase of the control, immediately after the page request. Typically it will clear the existing collection of child controls, and viewstate then rebuild the control tree. In this case it’s a helper routine and we’re using it because several of the built in controls do so, so we’re simply following best practice.

So we no longer want to write raw HTML out, we want to create control objects and attach them to the hierarchy.

In CreateChildControls we have
            Controls.Clear();

            CreateControlHierarchy();

            ClearChildViewState();
And then we need to create CreateControlHierarchy()
        protected virtual void CreateControlHierarchy()

        {

            System.Web.UI.HtmlControls.HtmlGenericControl h1 = new System.Web.UI.HtmlControls.HtmlGenericControl("h1");

            h1.InnerText = _title;

            System.Web.UI.HtmlControls.HtmlImage rssImage = new System.Web.UI.HtmlControls.HtmlImage();

            rssImage.Src = Page.ClientScript.GetWebResourceUrl(this.GetType(), "idunno.WebControls.feed-icon-32x32.png");

            rssImage.Width = rssImage.Height = 32;

            h1.Controls.AddAt(0, rssImage);

            System.Web.UI.HtmlControls.HtmlGenericControl body = new System.Web.UI.HtmlControls.HtmlGenericControl("p");

            body.InnerText = _bodytext;

            Controls.Add(h1);

            if (_bodyDisplayed)

                Controls.Add(body);

          }
So what has happened now? To see we need to turn on tracing

Add to <trace enabled="true" /> web.config under system.web and add trace="true" to the page attribute. You can see that now we have a control tree

Now, as promised we want to add a button. We create the button in the same place as all the other controls, inside CreateControlHierarchy
            Button btn = new Button();

            btn.Click += new EventHandler(OnClick);

            btn.Text = "...";

            h1.Controls.Add(btn);
You can see that we’ve added an event to the button, so we need to add the code for that click event;

        private void OnClick(object sender, EventArgs e)

        {

            _bodyDisplayed = !_bodyDisplayed;

            ChildControlsCreated = false;

        }
So this toggles the internal flag and then uses the ChildControlsCreated property to regenerate the child controls to reflect the toggled status. This is necessary because controls are created before postbacks are processed.
But this doesn’t work; why not? Well, we’re not saving the state of the toggle flag between post backs, so every time the page is loaded it gets its value of true (because we set that in the asp.net page). We need to add ControlState
The problem we had with ViewState is developers would turn it off. ControlState will always be there, anything you store there is left there until it is removed.

In order to enable ControlState we need to do a few things;

We need to override OnInit;

        protected override void OnInit(EventArgs e)

        {

            base.OnInit(e);

            Page.RegisterRequiresControlState(this);

        }
During page initialisation the host page will couple two methods, LoadControlState and SaveControlState, which we must provide;

        protected override void LoadControlState(object savedState)

        {

            if (null == savedState)

                return;

            _bodyDisplayed = (bool)savedState;

        }

        protected override object SaveControlState()

        {

            return _bodyDisplayed;

        }
Once you start storing multiple values it is up to you, the developer on how to work out how you want to store them. Structs are recommended.

Finally, we may want to add an event so we can notify the hosting page that the button was clicked.
The new generic type, EventHandler<T> makes defining a custom event very easy, all we need to do is create a class to carry the event arguments.

    public class BodyShownEventArgs : EventArgs

    {

        public bool BeingClosed;

    }
And add the handler to the class definition;

public event EventHandler<BodyShownEventArgs> BodyShown;
We also need to edit the button on click method to trigger our event;

BodyShownEventArgs args = new BodyShownEventArgs();

args.BeingClosed = _bodyDisplayed;

OnBodyShown(args);
And finally, following common convention define the protected virtual method to trigger the event;
        protected void OnBodyShown(BodyShownEventArgs args)

        {

            if (BodyShown != null)

                BodyShown(this, args);

        }

To demonstrate simply add a label to the demo page, attach a method to the event and write out the value of the event args.
Finally it should be noted that in order to capture events from child controls the control needs to implement INamingContainer. This is only a marker, and needs no work (and for our example is implemented already via CompositeControl). This tells asp.net to assign IDs to child controls (well, asp.net child controls, not html child controls). This then allows the target ID embedded in a postback to function correctly and the events to get sent to the correct control.
