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This document is a rough draft.  It is NOT ready for a formal review.  
However, it captures the direction we're going in and some decent details 

in the API ref section, so please to provide high-level comments or 
questions.  I'm modifying it "daily" though I'm updating it on doc shares 

less often. 
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1 Introduction 

One of the top DLR features is common hosting support for all languages implemented on the 
DLR.  The primary goal is supporting Φb9¢ ŀǇǇƭƛŎŀǘƛƻƴǎ ƘƻǎǘƛƴƎ ǘƘŜ 5[wΩǎ ScriptRuntime and 
engines for the following high-level scenarios: 

¶ SilverLight hosting in browsers 

¶ MerlinWeb on the server 

¶ Interaction consoles where the ScriptRuntime is possibly isolated in another app 
domain. 

¶ Editing tool with colorization, completion, and parameter tips (may only work on live 
objects in v1) 

¶ PowerShell, C#, and VB.NET code using dynamic objects and operating on them 
dynamically in the same app domain 

 

A quick survey of functionality includes: 

¶ Create ScriptRuntimes locally or in remote app domains. 

¶ Execute snippets of code. 

¶ Execute files of code in their own execution context (ScriptScope). 

¶ Explicitly choose language engines to use or just execute files to let the DLR find the 
right engine. 

¶ Create scopes privately or publicly for executing code in. 

¶ Create scopes, set variables in the scope to provide host object models, and publish the 
scopes for dynamic languages to import, require, etc. 

¶ Create scopes, set variables to provide object models, and execute code within the 
scopes. 

¶ Fetch dynamic objects and functions from scopes bound to names or execute 
expressions that return objects. 

¶ Call dynamic functions as host command implementations or event handlers. 

¶ Get reflection information for object members, parameter information, and 
documentation. 

¶ Control how files are resolved when dynamic languages import other files of code. 
 

Hosts always start by calling statically on the ScriptRuntime to create a ScriptRuntime.  In the 
simplest case, the host can set globals and execute files that access the globals.  In more 
advanced scenarios, hosts can fully control language engines, get services from them, work with 
compiled code, explicitly execute code in specific scopes, interact in rich ways with dynamic 
objects from the ScriptRuntime, and so on. 

2 High-level Hosting Model Concepts 

The hosting APIs can be grouped by levels of engagement.  Level One uses a couple of types for 
executing code in scopes, and working with variable bindings in those scopes.  Level Two 
involves a few more types and supports more control over how code executes, using compiled 
code in various scopes, and using various sources of code.  Level Three opens up to several 
advanced concepts such as overriding how filenames are resolved, providing custom source 



8 

content readers, reflecting over objects for design-time tool support, providing late bound 
variable values from the host, and using remote ScriptRuntimes. 

There are three basic mechanisms for isolating "global" state for code executions within a 
process.  .NET offers Appdomains, which allows for code to run at different trust levels and to be 
completely torn down and unloaded.  The DLR offers multiple ScriptRuntimes within an 
AppDomain, each having its own global object of name bindings, distinct references to .NET 
assemblies, options, etc.  The DLR also provides ScriptScopes which provide variable binding 
isolation, and you can execute code in different scopes to work with distinct bindings of "global" 
variables. 

The following diagram shows conceptually how hosts relate to ScriptRuntimes and other hosting 
objects:  

AppDomain - #1

ScriptRuntime

Application ScriptHost

ScriptEngine

default

ScriptHost

ScriptScope
ScriptScope

ScriptScope

.NET component loaded by Application

ScriptRuntime

ScriptEngine

default

ScriptHost

AppDomain - #2

ScriptRuntime

LocalScriptHost

default ScriptHost

ScriptEngine

ScriptScope
ScriptScope

ScriptScope

 

It is important for us to support distinct ScriptRuntimes within .NET's AppDomains for a couple 
of reasons.  First, key customers betting on us require the lighter-weight isolation than what 
AppDomains provide.  Second, consider two independent .NET components loading as 
extensions to an application.  Each component wants to provide scripting support to end users.  
The components should be able to do so without having to worry about how they might clash 
with other script-enabled components.  Multiple ScriptRuntimes also makes the main 
application's job easier since it does not have to provide a model for independent components 
getting access to and coordinating code executions around a central ScriptRuntime. 

There's a rich set of ways to execute code.  Our goal was to strike a balance between convenient 
execution methods on various objects and keeping redundancy across the types to a minimum.  
The diagram below shows how to navigate to the key objects for running code.  The Sections on 
Levels One and Level Two below talk about types in this diagram (green being Level One types): 
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ScriptRuntime

ScriptSourceCompiledCode

ScriptRuntime.Create()

ScriptEngineScriptScope

ExcuteFile(path)

ExcuteFile(ScriptSource)

CreateScope*()

Globals

CreateScriptSourceFromString*()

CreateScriptSourceFromFile*()

CreateScriptSrouceFromStream*()

Operations

CreateObjectOperations()

GetEngine(langID)

GetEngineByFileName(path)

ScriptRuntime.ExecuteFile(path)

ScriptRuntime.ExecuteFile(ScriptSource)

ScriptScope.Execute(text)

ScriptScope.IncludeFile(path)

ScriptEngine.Execute(ScriptScope, ScriptSource)

ScriptEngine.ExecuteProgram(ScriptSource)

CompiledCode.Execute()

CompiledCode.Execute(ScriptScope)

DLR Hosting: Executing Code

Compile(ScriptSource)

ObjectOperations

DefaultEngine

DefaultScope
 

2.1 Level One -- Script Runtimes, Scopes, and Executing Files and Snippets 

For simple application programmability, you want to provide a host object model that dynamic 
language code can use.  You then want to execute files of code that consume that object model.  
You may also want to get the values of variables from the dynamic language code to use 
dynamic functions as command implementations or event handlers. 

There are two types you will use at this level.  The ScriptRuntime class is the starting point for 
hosting.  You create a runtime with this class.  The ScriptRuntime represents global script state, 
such as referenced assemblies and a global object (a ScriptScope).  The ScriptScope class 
essentially represents a namespace.  Hosts can bind variable names in ScriptScopes, fetch 
variable values, etc.  Hosts can execute code within scopes to isolate execution and free variable 
resolutions.  ScriptScopes also have some convenience members and an optional language 
affinity for Level One hosting scenarios.  If a ScriptScope were created with a default language, 
then members such as Execute and IncludeFile use that language to perform these operations. 

There are a lot of members on these types because they are also used for Level Two and Level 
Three also.  For Level One you only need a few members and can ignore the rest.  You need to 
create a ScriptRuntime, from which you might use ExecuteFile or CreateScope.  You might also 
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fetch the Globals on which you set variables to provide your object model.  From ScriptScope, 
you will likely only use GetVariable and SetVariable.  Maybe you'll use Execute and IncludeFile if 
you use ScriptRuntime.CreateScope. 

These types are shown in the diagram: 

Ignore numeral "2" in ScriptScope.  It goes away. 

 

The ScriptRuntime.GetEngine and ScriptScope.DefaultEngine are bridges to more advanced 
hosting functionality.  In Level Two and Level Three scenarios, the other members of the above 
types will be useful along with engines. 

2.1.1 Code Sample -- Application Programmability 

public  class  Level_1 {  
    ScriptRuntime  env = ScriptRuntim e. Create ();  
    MyHostObjectModel hostOM = new MyHostObjectModel();  
 
    ///  <summary>  
    ///  Shows setting  Host OM on globals for so that dynamic languages  
    /// can import , require , etc., to access the host's OM.  
    ///  </summary>  
    ///  my_user_scr ipt .py:  
    ///  import HostModule  
    ///  def foo () ...  
    ///  HostModule.UserCommands["foo"] = foo  
    ///   
    public  void  RunFile_Isolated_Scope_ImportsFromHost() {  
        env. Globals .SetVariable( "HostModule" , hostOM);  
        // Imagine this runs my _user_script.py above.  
        env. ExecuteFile (GetFileFromUserOrSettings());  


