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Introduction

Script# is a C# compiler that generates JavaScript (instead of tSlkgin Web applicationsr other
scriptbased applications such as Windows Vista Sidebar gaddetsprimary goal of Script# is to
provide a more productive scripting environment for developing Ajax applicati@isire more
maintainable over the long terry leveraging various aspedsthe C# development model such as:

Type checking and build errors at compile time

Natural OORstyle programming

C# IDE features and gestures, such as intellisense, refactoring, class browsing etc.
Doccomments

= =4 =4 =4

A key tenet of Script# is to generate Javgfthat is readable, understandable, and closely matches the
originating source wherever possiblene goal is not to abstract away the underlying script Afish(as
the DOM), but to insteadllw direct access, so the engineering choice of using & marductive tool
does not sacrificéunctionality or performanceThe resulting JaScript is compatible with theript
support available imodernbrowsers.

Script# works by leveraging the C# build process, and fits in naturally and intuitively,asezkpi the
How Script# Worksection The compiler requires .NET Framework v2.0 on the development machine
You can deploy the resulting scripts on any server environment. You will need ASP.NERe sk:orer

if yodzQ NB  dz& A Vsitle féaku@qsérift NddeBdiiind for pages)

Script# can be leveraged in existing applications. It provides facilities to import existing script libraries as
well as scriptable APIs such as the DOM, anddbxposed by browser plugs such as Flash and other
ActiveX controlsThis is explained ihe Importing ExistingScript Libraries and Scriptable ABdstion

To enable you to quickly start creating scifiigtsed applications ancbmponents, Script# provides

support for key DOM APIs, as well as other APIs such as WPF/E and Virtual Earth. It provides support for
Microsoft ASP.NET AJAX, and also provides its own highly functional framework as an option for you to
use. For oubf-browser scenarios, Script# provides a number of APIs that can be used to build Sidebar
gadgets such as the Gadget API itself, RSS feeds APIs and the File Systdra #sRtare set of these

APIsare described in th&cipt# Frameworksection

Script# is an evolving projeas presented in th®oadmasection Please do send feedback and
suggestionsso they may be incorporated into the overall roadnzaqul future versionsThe
introductory blogpostisat http://www.nikhilk.net/ScriptSharpintro.aspxhe Script# project page is
locatedat http://projects.nikhilk.net/Projects/ScriptSharp.aspx

What can you build with Script#?
The Script# install provides a number of project templates that are oriented around the key scenarios
enabled by the technology.

9 Script codebehind for Web pages
This is usefubr adding little bits of script to a Web page either in the form of event handlers for
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Ul elements such as buttons or to initialize script functionality implemented in script files
referencedin the page.

Script#introducesthe concept of a Scriptlet, whiatan be thought of as the equivalent to the

GYFAYE YSOGK2R 27F | TWE@Adihd chdabdity s Srovided byltBe)Sckipit (G A 2 vy @
Framework, which can be used in a vanilla html page. However, this is further simplified by its

server controcounterpart, <ssfx:Scriptlet> which has a dependency on ASP.NET 2.0. This

control alsoprovides a desigtime experience including C# editing of the cdaihind.

9 Script# Class Library
This is perhaps the most common use of Script#. A class librargigiallg a set of APIs and
classes that encapsulate some functionality for reuse across pages. The Script# Framework itself
is an example of a class library built using Script#.

A regular C# Class Library project is used along with added Script# bpddcspmroduce both
release and debug flavors of script files in addition to the regular .NET assembly. The resulting
script files can be packaged into server controls, or imported into pages directly. The original
.NET assemblies can be used as referefaresther class library projects, or references within
Scriptlet controls.

9 Script# Gadget
A Script# Gadget is a special type of class library. Gadgets are essentially HTML pages with their
functionality and behavior implemented in script, much like autagWeb page. The key
differentiator is that a Gadget project refers to the Gadget APl assembly, and implements
specific classes representing the different parts of the gadget: the main Ul, the settings page etc.

1 Microsoft ASP.NET AJA¥ased ComponentsControls and Behaviors.
Microsoft ASP.NET AJAX provides a core framework for implementing components, controls and
behaviors. You can use it instead of the Script# framework. This works exactly like the Class
Library model. The only difference is thateterences the Microsoft ASP.NET AJAX runtime and
core APIs instead of the Script# runtime and core APIs.

The functionality of the compiler is almost identical. A few compiler features have been
disabled, and various APIs from core types have been remaséitey are not supported by the
Microsoft ASP.NET AJAX runtiffike Script# framework is supported alongside the ASP.NET
AJAX runtime; dwever this allows you to use the Script# development methodosogy
compilereven if ypu want to constrain your depelencies to the ASP.NET AJAX runtime.

The sage of the ASP.NET AJAX mode afichitations are describeth the section orUsing
Script# with Microsoft ASP.NET AJAX
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The next section providesZcript# 10Joverview that describes using scriptlets and building script
class libraries.

Script# 101

This section walks you through a HelloWdik@ scenario to demonstrate how you can implement
client-sidebrowserbasedWeb applicationgndreusale components using Script# and Visual Studio.

This walkthrough assumes you have installed Scrifgtitle the walkthrough is described usi¥gsual
Studio,the stepscan be adapted to Visual C# Express and Visual Web Developer just as well.

The Hello Worl d Application (Using Scriptlets for Script Code -behind)
C2NJ GKS FANBRG al YL ST ¢SQNB 3I2Ay3 (G2 o0dAAfR GKS
with some Ajax characteristics.

Step 1: Create anew Script# -enabled Web site
Script#provides a Web site template that starts you with various files and configuration so that you are

ready to quickly start using Script#.

Templates:

Visual Studio installed templates
B WCF Service (2% ASP.NET Web Site B, ASP.NET Web Service
B Personal Web Site Starter Kit 8 ASP.NET AJAX-Enabled Web Site 2% ASP.MET AJAX CTP-Enabled Web Site
(& Script#-Enabled Web Site| ¥% Empty Web Site

My Templates

i 5earch Online Templates...

Script¥-enabled Web site

Location: File System | CihUsers\nikhilke\Documents\Visual Studio 20054 Projects\ScriptSharp5i

| [ conce |

The resulting Web site structure looks like the following (as shown in the screenshot of the solution
explorer below)with Script# assemblies present in the Boriptfolder and the corresponding debug
and release script files within the App_Scripts folder.
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Solution Explorer - Solution "Scripts.. » 1 X

2 @A EE &
[ Solution 'ScriptSharpSamples' (1 project)
= 2P CA-\MyWebSite\,
B & App_Scripts
..... 5] sscorlib.debug.js
..... 5] sscorlibjs
..... 5] ssfe.Core.debug.js
..... 5] ssfheCorejs
..... 5] ssfx.Reflection.debug.js
..... 5] ssfx.Reflection.js
..... 5] ssheULAuteComplete.debug.js
..... 5] ssheULAutoCompletejs
..... 5] ssheULCore.debug.js
..... 5] ssheULCorejs
..... 5] ssfe.XDAjax.debug js
..... 5] ssheXDAjaxjs
..... 5] ssmoz.debugjs
..... 5] ssmozjs
El- [ Bin
B B Script
..... %/ sscorlib.dll

21 szcorlibaxml

5 sefu.Coredll

4 ssfx.Corexml

5 ssfu.Reflection.dll

1| ssfu.Reflection.xml

) ssheULAutoComplete.dll
] ssfuULAutoCompletexml
5 ssf UL Core.dll

4 ssfeULCorexml

5| ssfeXDAjaxdll

----- 2| ssfeXDAjaxxml

[ ,j Default.aspx

----- i web.config

l—“:‘Solution Explo..

Step2g ! AA OEA (4-, OI AOAAOGA A O(CAI1TT 7101 A6 DPACA
The Web site contains a Default.aspx page which contaiefeeence to the <ssfx:Scriptleserver
O2yiNRf® ¢KAA A& | O2yGNRf GKIFG Aa 'LINPOARSR o8

The content in bold below was added to the default page created from the Web site template to provide
a user interface tomnplement the Hello World scenario.

<%@ Page Language="C#" AutoEventWireup="true" CodeFile="Default.aspx.cs" Inherits="_Default" %>
<IDOCTYPE html PUBLIC " - //W3C//DTD XHTML 1.1//EN" "http://www.w3.0rg/TR/xhtmI11/DTD/xhtmI11.dtd">

<html xmIns="http://www.w3. org/1999/xhtml">
<head runat="server">

<titte>  Hello World Script# Style <ftitle>
</head>

! This walkthrough is based on server controls. However, it is certainly possible to use Script# without a
dependency on ASP.NET or ASP.NET server con trols.

http://projects.nikhilk.net Version 0.4.2.0
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<body>
<form id="form1" runat="server">
<div>
<label>Enter your Name:</label>
<input type="text" id="nameTextBox" />
<button type="button" i d =26 ok B u*OK<butfon>
<hr />
<label id="greetingLabel"></label>
</div>
</form>
<ssfx:Scriptlet runat="server" ID="scriptlet">
<References>
<ssfx:AssemblyReference Name="sscorlib" />
<ssfx:AssemblyReference Name="ssfx.Core" />
</References>
<Code>
using System;
using ScriptFX;

public class MyScriptlet {

public static void Main(ScriptletArguments arguments) {

}
}

</Cod e>
</ssfx:Scriptlet>
</body>
</html>

Step3d ! AA OEA #1 AA O Ei pi AT AT O OEA O(AIITT 71 01 A6
At this point, the next step is to add the logic to extract the text entered by the user into the
nameTextbox element, process it and generate a greetirgetdisplayed in the greetingLabel element.
Script# enables you to write this code in C#, which then gets translated into JavaScript

The following is a screenshot of the page inside the IDE when you switch to design view, select the
Scriptlet control andchoose to show its associated task panel

Enter your Name:
[% ........................... () JE———
i Scriptlet - scriptlet
— Edit C# Code...
Compilation Options
Edit References...

[C] Enable Debugging

Runtime Options
Edit Arguments...

http://projects.nikhilk.net Version 0.4.2.0
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The Scriptleservercontrol provides alesigntime experience to allow you to edit the C# celolehind,
add script and assembly references etc. in much the same way as you would for a regular C# client

applicah 2y ® { St SO

G9RA

Q dssodiafedRtésk padefhB Screan$h@ befo® N LJG S

illustrates the C# code editing experience provided by the server control desighgding color coding,
intellisense, general text editor features such as changeking, line numbers etc

|l Save and Close

*R2@R9 e

- (4 A | <O References [ Arguments £ Compile |

L0 T e L R

B public class MyScriptlet :

Husing System;
Lusing System.DHTML;
using ScriptFx;

IDisposable {
private DOMEventHandler _clickHandler;

private MyScriptlet(ScriptletArguments arguments) {
_clickHandler = new DOMEventHandler (OnOKButtonC1ick);

DOMETl ement okButton = Document.GetElementById("okButton");
okButton.Attachevent {"onclick"™, _clickHandler);

¥

public wvoid Dispose() |
if {(_clickHandler !'= null) {
DOMETl ement okButton = Document.GetElementById("okButton");
okButton.Detachevent{"onclick"™, _clickHandler);

_clickHandler = null;

¥

private void OnOKButtonClick() |
InputElement nameTextBoxX {InputElement)Document . GetElementById{ "nameTextBox"]);
DOMET ement greetinglLabel Document.GetElementById("greetinglLabel™);

greetingLabel.InnerHTML = "Hello " + nameTextBox.v

} I
‘@ SetAttribute
public static void main(scriptletArguments argume | . .
MyScriptlet scriptlet = new MyScriptlet{argum @ SethttributeNode

T 5 Style

<

T 21 TabIndex

m

Description

oy TagMame

5 Title
‘@ TolLocaleString
@ ToString

= Type

[omﬁon

| =T - | fetring InputElement Value——

Here is the code you need to author within the Scriptlet control. As you can see it is regular C# code.

using System;

using System.DHTML,;

using ScriptFX;

public class MyScriptlet : IDisposable {

private DOMEventHandler _clickHandler;

private MyScriptlet(ScriptletArguments arguments) {
_clickHandler = new DOMEventHandler(OnOKButtonClick);

DOMEIlement okButton = Document.GetElementByld("okButton");

http://projects.nikhilk.net
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okButton.AttachEve nt("onclick", _clickHandler);

}

public void Dispose() {
if (_clickHandler != null) {
DOMElement okButton = Document.GetElementByld(“"okButton");
okButton.DetachEvent("onclick", _clickHandler);

_clickHand ler = null;

}

private void OnOKButtonClick() {
InputElement nameTextBox = (InputElement)Document.GetElementByld("nameTextBox");
DOMElement greetingLabel = Document.GetElementByld(“greetingLabel");

greetingLabel.InnerHTML = "Hello " + nameTextBox.Value + "I";

}

public static void Main(ScriptletArguments arguments) {
MyScriptlet scriptlet = new MyScriptlet(arguments);

}
}

Essentially execution starts in the Main methodsobir scriptlet. The code creates an instance of the
a@{ONRLItSGH Oflaa 6KAOK (GKSYy dzaSa GKS 5ha (2 TFAYR
creates a delegate to the button click event handler and associates that with the button.

Theclickhandd FAYR& (KS fAyLlziph 6AGK ARIFéylFrYSe¢eSEG. 2E¢ |
extract the text entered by the user, and to display a formatted greeting in the page.

The MyScriptlet instance implements the IDisposable interface, and performs clewraply
disassociates the event handler from the button. This is automatically called by Script# when the page is
being unloaded.

The code here uses the DHTML DOM directly. Script# also provides higher level abstractions that
simplify Ul programming, buhe DOM APIs provide sufficient functionality to implement this Hello
World scenario.

Step4: Run the page
Right click on the page, and choose View in Browser. In the browser, enter your name in the textbox,
and click the OK button. The script in the palgeldd generate an appropriate Hello greeting in the

page.

Essentially at runtime, the C# code was compiled against the set of referenced assemblies and imported
namespaces, and the equivalent JavaScript was generated for your class. In addition thet Scnitl

also generates some JavaScript to load the scripts corresponding to assemblies you referenced, and start
your code once those scripts have been loaded.

If you are curious about the code that was generated, you can View Source in your broweds. tHe
generated script:

http://projects.nikhilk.net Version 0.4.2.0



window.main = function main() {

}

Type.createNamespace('Scriptlet');

I T T
/I Scriptlet.MyScriptlet

Scriptlet.MyScriptlet = function Scri ptlet_MyScriptlet(arguments) {
this._clickHandler = Delegate.create(this, this._onOKButtonClick);
var okButton = $('okButton’);
okButton.attachEvent(‘onclick’, this._clickHandler);
}
Scriptlet.MyScriptlet.main = function Scriptlet_MyScriptlet$main(arguments) {
var scriptlet = new Scriptlet. MyScriptlet(arguments);
}
Scriptlet.MyScriptlet.prototype = {
_clickHandler: null,

dispose: function Scriptlet_MyScriptlet$dispose() {
if (this._clickHandler) {
var okButton = $('okButton’);
okButton.detachEvent(‘'onclick’, this._clickHandler);
this._clickHandler = null;

b
_onOKButtonClick: function Scriptlet_MyScriptlet$_onOKButtonClick() {
var nameTextBox = $('nameTextBox');

var greetingLabel = $('greetingLabel’);
greetingLabel.innerHTML = 'Hello * + nameTextBox.value + 'I';

}
Scriptlet.MyScriptlet.createClass('Scriptlet.MyScriptlet', null, IDisposable);

ScriptFX.Application.Current.run(Scriptl et.MyScriptlet);

ScriptHost.initialize([

'App_Scripts/ssfx.Core.js'
D;

Scriptt 101

As you will notice, the generated script code looks similar to the originating C# code. This is intentional.
The Scriptlet control allows you to change code generatigtings to generate release mode code that
is minimized to reduce the size of the script.

The Scriptlet control also supports the scenario where the C# code has been precompiled.

Finally, you can use the scriptlet model without necessarily using thel8csgrver control or ASP.NET
(for example, in a vanilla HTML page) by precompiling the C# code, and using some boilerplate template

that mimic the bootstrapping code generated by the Scriptlet server control.

Step 5: Debugging the code
Ensure that Enabl2ebugging is set to true on the Scriptlet control. This ensures the generated code is
debuggable, and the debug versions of script references are inclithedgenerated debug script code
looks almost identical to the original C# code, and all the progratienidentifiers, method names etc.

http://projects.nikhilk.net
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are preserved. Even though you are not stepping through the original code in the debugger, this enables
the debugging experience to still be usable.

Debugging in Internet Explorer

Open a new instance of Visual Studioce the browser is running, you can attach to the browser
(iexplorer.exe) using th€ools| Attach to Process menu/Nhen you attach to the browsenake sure
82dz LIAO1 {ONRLII lFta GKS GeLlS 2F RSo0dA3IAYy3T &2dzQR

Openthe Script Explorer tool window in Visual Studio, from the Debug | Windows menu. This shows all
executing scriptsYou can open any script file and place breakpoints.

For the purposes of experimentatipplacethe breakpoint in Default.aspx within the
Scriptlet_MyScriptlet$_onOKButtonClitkction. This is the event handler for the button.

Now click the button in the browser. The breakpoint should be hit, and you can now use the debugger,
for example, examine variables in the watch window.

——
"7 httpi//localhostA0288/ My WebSite/Default aspx [Read Only] (D=bugging) - Microsoft Visual Ghadic [E=rE

File Edit View Project Debug Tools Window Community Help

=~ - NI b ] : .
P @ 2 52 (F % [He | @ - o
ttp://localhost:49288/.../Default.aspxa | ~ > || Script Explorer -~ 1 x
:i 3 var clockBehavior = new Clock.ClockBehavior{clockLabel, 'clock'); - Windows Internet Explore:
-~ .
4zi| scriptlet.Myscriptlet.main = function Scriptlet_MyScriptletimain(arguments) { i+ Clock,js
43 var scriptilet = new Scriptiet.Myscriptiet(arguments); ssfr.ULCorejs
44| 1 .
45i| scriptlet.Myscriptlet.prototype = { ssf.Corejs
45 —cli ckHand'_Ier: null, - sscorlibjs
47 _urlFormat: null,
48 _request: null, - Default.aspx
49
50 dispose: function Scriptlet_MyScriptletidispose() { s
51 if (this._clickHandler) {
52 var okButton = $('okButton');
53 okButton.detachEvent({'onclick', this._clickHandler); =
54 this._clickHandler = null;
55 T
S& if (this._request) { [ 4
57 this._reguest.onreadystatechange = Delegate.Null;
¥ this._request.abort();
59 this._reguest = null;
&0 T
61 T
62
&3
@ &4 L JH
&5 this._request = new XMLHttpRequest();
[ this._request.onreadystatechange = Delegate.create(this, this._onRequestlt
&7 this._request.open{'GET", String.format{this._urlFormat, nameTextBox.valu:
[ this._request.send{null)};
65 + i
70
< 1] | * < m | ¢
L& Design (locked) |IEI Source | EH<htm|>||<body>||-:form#forml>||-:script>| |E| C’IScIuticn E... |l Script Exp...
Watch1 ~ 1 x || Call Stack ~ I x
Mame | Value | Type o J MName Lang ~
@ nameTextBox [ Object Scriptlet_MyScriptiet_onOKButtonClick
@ nameTextBox. value "Mikhil” String JScript anonymous function JScrip
&5 Autos | 5 Locals EWatchll IQECE” Stack]SBreakpcints |3 Command... | ElImmediate... | 5] Output
Ready
=

http://projects.nikhilk.net Version 0.4.2.0
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NOTEYouneed to ensure script debugging is enabled in Internet Explorer. It is not by default. In order
to enable it, open the Internet Options dialog via the Tools | Options menu, and open the Advanced tab.
In the Browsing category, ensure the following settings:

- Disable script debugging (Internet Explorer): Unchecked
- Disable script debugging (Other): Unchecked
- Display a notification about every script error: Checked

Debugging in Firefox
You can get the Firebug extension for Firefox which embeds a script delwitigarthe Firefox

browser.

5 Hello World Script Style - Mozila Firefon [E=SFE S

File Edit View History Bookmarks Tools Help

@~ - @ ) |0 hitpy/localhost49288/MyWebSite/Test.htm [~[B] 4 ¥ © & |[Glfcoogle =y
w Disabler |2| Cookiesw E:} 55+ (%4 Forms= & Images~ '@' Information= Miscellaneous~ g@ Outliner Resizer '@ Tools~ E, View Source~ | §| Options~ @ (i)

|| Hello World Script# Style & | [ JavaScript - http://localhost:49288/... '
6:19:48 PM

Enter your Name: |Nikhil

Hello Nikhill The current time on the server is 11/23/2006 6:19:42 PM

I Clear Inspect Options~ Console Debugger Inspector Q
58 if (this._request) { - this [object Object]
53 this._request.onreadystatechange = Delegate.Null;
&0 this._request.zborti(); nameTextBox <input
this._request = null; id="nameTextBox">
}
e
_onOKButtonClick: function Scriptlet_MyScriptlet$_onOKButtonClick() [E|
66 war nameTextBox = ${'nameTextBox'); B
D &7 this._regquest = new XMLHttpRequest();
&8 this._ regquest.cnreadystatechange = Delegate.create(this, this. o
&9 this._request.open('GET', String.format(this._urlFormat, nameTex _
4 B TE—— - 3
(> 7> 5L & Scriptst| http:/localhost:49288/MyWebSite/Test htm [x] calistack | scriptiet MyScriptlets_onOKButtonClick (Testht... [~ ]
& Find: | createM {3 MNext it Previous | Highlightall [T] Match case
Done (]
" =3 —

The debugger has the equivalents of the Visual Studio debugger. The dropdown on the bottom in the
Debugger tag displays the list of script files similar to the Script Explorer. You can select Default.aspx
from that list. The entent of the script file is shown. You can place a breakpoint within the same
method as before. When you click the button in the page, and the breakpoint is encountered, the right
hand side of the debugger window displays a watch window and a call stauttadvn.
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Step 6: Implementing an Ajaxian Hello World page

The primary goal of Script# is to enable the development of Ajax applications that contain significant
amounts of clienside code. Additionally they contain application logic that uses XMLHttmate HTTP
requests to the server.
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greeting on the server, and send the resulting greeting back to the chegitt click on the Web site in

the solutin explorer, and choose Add New Item, and pick the Generic Handler item and name the new

file Greeting.ashx.

[ Add Mew Item - C\Users\nikhilkc\Documents\Visual Studio 2005\Projects\ScriptSharpSamples\MyWebSitel, @Iﬂ_hr

Templates: El
Visual Studio installed templates

,jWeb Form j Master Page 8-/ Web User Control

#] HTML Page B WCF Service ¥ Web Service

] Class A Style Sheet 4] Global Application Class

i Web Configuration File 2] XML File |2] XML Schema

=] Text File 2 Resource File | J 5QL Database

|2] DataSet %] Generic Handler |5 Site Map

jaMobiIe Web Form 5] VBScript File 5] Report

5] JScript File 7" Mabile Web User Contral s_":MobiIeWeb Configuration File

_;'JJXSLT File 2 Skin File © Browser File

% Class Diagram
My Templates

] Search Online Templates...

A page for implementing a generic handler

Marne: Greeting.ashx

Language: Visual C# - Place code in separate file

Select master page

Add H Cancel

Here is the code that needs to go into the handler.

<%@ WebHandler Language="C#" Class="Greeting" %>

using System;
using System.Web;

public  class Greeting : IHttpHandler {

public void ProcessRequest(HttpContext context) {
string name = context.Request.QueryString[‘'name"];

context.Response.ContentType = "text/plain”;
context.Response.Write("Hello " + name + "1 The current time on the server is " +
DateTime.Now);

}

public bool IsReusable {
get {
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return false;

}

Now we have an HTTP service we can call from the client. The requéstsstervice take the form of
Greeting.ashx?name=<text_entered_by user>.

Now we need to write some code that uses XMLHLttp to make these calls when the OK button is clicked
instead of generating the greeting text completely on the client.

Go back to desigview and edit the C# code.

Rather than harecoding the URL format inside the code, lets pass it in as an argument into the Scriptlet.
This will introduce the Arguments feature of the Scriptlet control, and the corresponding
ScriptletArguments type in the#ode.

From the code editor window, click the Arguments button on the toolbar. This brings up an Argument
collection editor, where you can add atring literalargument named urlFormat that contains the
format of the URL requests to be used.

When the $riptlet is saved, the argument is added as shown below.

<ssfx:Scriptlet runat="server" ID="scriptlet">
<Arguments>
<ssfx:StringLiteral Name="urlFormat" Value="Greeting.ashx?name={0}"></ssfx:StringLiteral>
</Arguments>
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