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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 
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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 



10 

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());  
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    }  

 

    delegate  void  Command();  

 

    ///  <summary>  

    ///  Shows getting  command implementations from dynamic language.  

    /// Assumes menu item text is command name in table .  

    /// Builds on previous function.  

    ///  </summary>  

    public  void  Run_User_Command_from_MenuItem ( string  menuItemName) {  

        // UserCommands is Dictionary<string, Command>.  

        hostOM.UserCommands[menuItemName]();  

    }  

 

    ///  <summary>  

    ///  Shows discovering  command implementations from globals in scope  

    ///  </summary>  

    public  void  Collect_User_Commands_From_File ( string  menuItemName) {  

        env. Globals . SetVariable ( "HostModule" , hostOM);  

        ScriptScope scope  

            = env. ExecuteFile (GetFileFromUserOrSettings());  

        // UserCommands is dictionary from string to Command.  

        Command fun;  

        foreach  ( string  id in  scope. GetVariableNames ()) {  

            bool  got_fun = scope. TryGetVariableAs <Command>(id, out  

fun);  

            if  (got_fun) {  

                my_OM.UserCommands[id] = fun;  

            }  

        }  

    }  

}  

 

2.2 Level Two -- Engines, Compiled Code, Sources, and Object Operations 

The next level of engagement involves operating directly with engines and abstractions of 
source code and compiled code.  You can compile code and run it in any scope or its default 
scope.  You also have more control over how you provide sources to the DLR. 

Besides the new types you'll use for Level Two scenarios, you will likely use more of the 
ScriptRuntime and ScriptScope classes.  You'll certainly use their members to get to engines.  
You'll likely use more flavors of getting and setting variables on scopes as you have richer 
interactions with dynamic code.  You might use the ability of scopes to support executing 
multiple languages within one scope.  You may also use LoadReference from ScriptRuntime to 
load .NET assemblies and make them available to languages via their import, require, use, etc., 
statements. 

The main new types you'll use in Level Two scenarios are ScriptEngines and ObjectOperations.  
ScriptEngines are the work horse.  They offer very rich methods for executing code in various 
ways from various kinds of sources.  They offer various ways to create ScriptScopes and 
ScriptSource objects.  Engines have several parallel members to what ScriptScopes have so that 
you can get a specific language's view of variables regardless of the scope's default language.   
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ObjectOperations provide a large catalogue of object operations such as member access, 
conversions, indexing, and things like addition.  There are several introspection and tool support 
service that we'll discuss in Level Three scenarios.  You get ObjectOperation instances from 
engines, and they are bound to their engines for the semantics of the operations.  There is a 
default instance of ObjectOperations you can share across all uses of the engine.  However, very 
advanced hosts can create new instances of ObjectOperations, but we won't discuss now why 
you might to do that. 

Note, ObjectOperations is not fully fleshed out at this time. 

These are the main types of level two: 

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

ScriptEngine.Environment is ScriptEngine.Runtime. 

 

  

2.2.1 Code Sample -- REPL and Merlin Web 

public  c lass  Level_2 {  

    ScriptRuntime env = ScriptRuntime.Create();  

 

    public  void  REPL_fragments  {  

        Script Source  input;  

        object  result;  



13 

        // Assume user has chosen a context with the REPL's  

        // default scope and the Python languag e.  

        ScriptScope  defaultScope = env. CreateScope ();  

        ScriptEngine  curEngine = env. GetEngine ( "py" );  

 

        // Use interactive source unit s for _, ?, etc., e ffects  

        // provided by standard interpreters for the languages.  

        Script Source  input  

            = curEngine  

                . CreateScriptSourceFromString  

                  // E.g., input is "x = 'foo'".  

                  (GetInputAsString(),  

                   ScriptS ourceKind . InteractiveCode );  

        result = curEngine. Exec ute (defaultScope, input);  

        REPLOutput.WriteLine(curEngine  

                               . Operations  

                                 . GetObjectCodeRepresentation (result));  

 

        // Assume user has chosen somehow to switch to Ruby.  

        curEng ine = env. GetEngine ( "rb" );  

        // E.g., input is "puts x"  

        input = curEngine  

                  . CreateScriptSourceFromString  

                    (GetInputAsString(),  

                     ScriptSource Kind . InteractiveCode );  

        result = curEn gine. Execute (defaultScope, input);  

        System . Console . WriteLine  

                        (curEngine  

                           . Operations  

                             . GetObjectCodeRepresentation (result));  

 

        // Assume user has chosen to execute a VBX file.  

        ScriptScope  scope = env. ExecuteFile (GetFileFromUserOrEditor());  

        curEngine = scope. DefaultEngine ;  

        // Use scope now for interactions like above,  

        // and save it for use with this file later.  

    }  

 

 

    public  deleg ate  string  OnLoadDelegate();  

 

    // MerlinWeb:  

    public  void  ReUse_CompiledCode_Different_Scopes() {  

        ScriptEngine  engine = env. GetEngine ( "vbx" );  

        CompiledCode  compiledCode  

          = engine  

             . Compile (engine. CreateScriptSourc eFromFile ( "foo.vbx" ));  

 

        // on each request:  

        IAttributesCollection  attrColl = GetNewMyAttrColl();  

        attrColl[ "Page" ] = thisRequestPage;  

        ScriptScope  scope = env. CreateScope (attrColl);  

        compiledCode. Execute (scope);  

        // Expect on_Load name to be defined, or throw error.  

        // Could have used scope.GetVariable but it's case - sensitive.  

        engine. GetVariable <OnLoadDelegate>(scope, "on_Load" )();  

    }  
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}  

 

2.3 Level Three -- Full Control, Remoting, Tool Support, and More 

Level three engagement as a host gives you full control over the ScriptRuntime.  There are many 
things hosts can do at this level from controlling runtime configuration, to handling runtime 
exceptions, to using remote ScriptRuntimes, to providing full programming tool support with 
completion, parameter info pop-ups, and colorization.  

One mechanism in level three is support creating a ScriptRuntimeSetup object to set options for 
a ScriptRuntime's behavior.  For example, you can have the ScriptRuntime register all the 
language providers that are configured on the system, have the ScriptRuntime only recognize 
specific languages, or explicitly load certain versions of language implementations. 

Another simple mechanism in level three is deriving from ScriptHost to override file name 
resolution.  For example, you might only load files from a particular directory or go to a web 
server for the file.   A host communicates its sub type of ScriptHost to the DLR when it creates a 
ScriptRuntime.  Many hosts can just ǳǎŜ ǘƘŜ 5[wΩǎ default ScriptHost.  This type looks like: 

 

 

The ObjectOperations class provides language-specific operations on objects, including some 
tool building support.  ObjectOperations includes introspection views of objects via members 
such as GetMemberNames, IsCallable, GetCallSignatures, GetDocumentation, and 
GetCodeRepresentation.  These give you a language-specific view in that you see members of 
objects and signatures  from the flavor of a specific language.  For example, you would see the 
Python meta-programming members of objects that are only manifested on objects by the 
Python engine.  ObjectOperations enables you to build tool support for dynamic languages on 
the DLR, but you need another set of objects for parsing code. 

Hosts can get parsing support for providing colorization in editors and interpreters.  The 
following are the types used for that functionality: 
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Hosts that implement tools for programmers will likely also create ScriptSources and implement 
SourceContentProviders so that tokenizers can read input directly from the host's data 
structures.  For example, an editor with a file in memory in an editor buffer could implement a 
SourceContentProvider that reads input directly from the buffer data structure.  The types 
relating to sources are: 
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Advanced hosts can also provide late-bound values for variables that dynamic languages access.  
9ŀŎƘ ǘƛƳŜ ǘƘŜ ǾŀǊƛŀōƭŜΩǎ ǾŀƭǳŜ ƛǎ ŦŜǘŎƘŜŘ ǘƘŜ Ƙƻǎǘ Ŏŀƴ ŎƻƳǇǳǘŜ ŀ ƴŜǿ ǾŀƭǳŜ ƻǊ ŘŜƭƛǾŜǊ ƻƴŜ ǘƘŀǘΩǎ 
cached in its data structures.  Hosts do this by being the implementer of an IAttributesCollection 
that the hosts supply when creating a ScriptScope.  A simple way to implement this interface is 
to derive from CustomSymbolDictionary which implements IAttributesCollection.  Then just 
override a few methods such as GetExtraKeys, TryGetExtraValue, and TrySetExtraValue.  Note, 
while CustomSymbolDictionary is a convenient type to use, it does not marshal across 
AppDomain's for use with remote ScriptRuntimes.  These types look like this: 

 

2.3.1 Code Sample -- Tools Support and Remoting 

public  class  Level_3 {  

 

    ScriptRuntime env = ScriptRuntime.Create();  

 

    ///  <summary>  

    ///  Shows reflecting  over object members for tool support  

    ///  </summary>  

    public  static  void  Introspection() {  
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        ScriptEngine engine = env.GetEngine( "py" );  

        ScriptScope scope = env.CreateScriptScope();  

        engine.Execute(scope, "import datetime" );  

        object  obj = scope.GetVariable( "datetime" );  

        ObjectOperations objops = engine.Operations;  

        string [] m embers = objops.GetMemberNames(obj);  

        // Start with known "date" member.  Throws KeyNotFoundException.  

        obj = objops.GetMember(obj, "date" );  

        // Drill down through members for a.b.c style  

        // completion support in a tool.  

        obj = objops.GetMember(obj, "replace" );  

        objops.IsCallable(obj);  

        string [] signatures = objops.GetCallSignatures(obj);  

    }  

 

     

    ///  <summary>  

    ///  Shows reflection for tools using a remote ScriptRuntime.  

    ///  </summary>  

    pub lic  static  void  RemoteIntrospection() {  

        ScriptRuntime env  

            = ScriptRuntime.Create( null , AppDomain  

                                          .CreateDomain( "new domain" ));  

        ScriptEngine engine = env.GetEngine( "py" );  

        ScriptS cope scope = env.CreateScriptScope();  

        engine.Execute(scope, "import datetime" );  

        ObjectHandle obj = scope.GetVariableAndWrap( "datetime" );  

        ObjectOperations objops = engine.Operations;  

        string [] members = objops.GetMemberNames(o bj);  

        // Start with "date" member.  

        objops.GetMember(obj, "date" , out  obj);  

        // Drill down through members for a.b.c style  

        // completion support in a tool.  

        objops.GetMember(obj, "replace" , out  obj);  

        objops.IsCa llable(obj);  

        string [] signatures = objops.GetCallSignatures(obj);  

    }  

 

     

 

    ///  <summary>  

    ///  Shows late binding ScriptScope variables .  

    /// Uses derivation of CustomSymbolDictionary as helper.  

    ///  </summary>  

    public  static  voi d LateBinding() {  

        ScriptRuntime environment = ScriptRuntime.Create();  

        ScriptScope scope  

            = environment.CreateScope( "py" , new MyDictionary());  

        scope.Execute(scope, "x = Domain" );  

        object  obj = scope.Execute( "x.Frie ndlyName" );  

        Assert(scope.DefaultEngine  

                      .Operations.ConvertObjectTo< string >(obj)  

                 == AppDomain.CurrentDomain.FriendlyName);  

    }  

 

    private  class  MyDictionary : CustomSymbolDictionary {  

        private  Symbol Id _domainSymbol  
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            = SymbolTable.StringToId( "Domain" );  

 

        public  override  SymbolId[] GetExtraKeys() {  

            return  new SymbolId[] { _domainSymbol };  

        }  

 

        protected  override  bool  TrySetExtraValue  

                                (SymbolId key, object  value) {  

            if  (key == _domainSymbol) {  

                throw  new MemberAccessException  

                            ( "Domain variable  is readonly" );  

            }  

            return  false ;  

        }  

 

        protected  override  bool  TryGetExtraValue  

                                (SymbolId key, out  object  value) {  

            if  (key == _domainSymbol) {  

                value = AppDomain.CurrentDomain;  

                return  true ;  

            }  

 

            value = null ;  

            return  false ;  

        }  

    } //MyDictionary  

 

 

 

    // executes a file within a remote environment;  

    // note almost transparent remoting (host only needs to care when  

    // converting to a non - remotable object.  

    public  static  void  Remotable1(System. AppDomain  appDomain) {  

        ScriptRuntime env = ScriptRuntime.Create(appDomain);  

        ScriptScope scope = env.ExecuteFile( "foo.py" );  

        ObjectHandle load_fun = scope.GetVariableAsHandle( "on_load" );  

        ScriptEngine engine = sco pe.DefaultEngine;  

        ObjectHandle result  

           = engine.Operations.Call(load_fun, "arg1" , "arg2" );  

 

        object  localResult;  

        try  {  

            localResult = engine.Operations.UnWrap< object >(result);  

        }  

        catch  (System.Run time.Serialization. SerializationException ) {  

            // error  

        }  

 

        env.Shutdown();  

    }  
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2.4 LƳǇƭŜƳŜƴǘŜǊΩǎ /ƻƴǾŜƴƛŜƴŎŜ 

There is a ConsoleHost and a couple of related types for setting options and parsing options on a 
shell command line.  This is just a default parameterized cmd.exe style interpreter that you can 
quickly have running for your DLR language.  It is not very functional in terms of handling input, 
but it gives you a quick run target to see your language working as soon as you have some 
parsing working. 

These types have not been thought through and will likely change over time. 

3 Hosts Requirements 

While the functional requirements are accurate here, the descriptions are a bit dated and many 
use old APIs (even PythonEngine APIs from pre 1.0 releases) for examples. 

3.1 SilverLight (RIA) 

We need to ensure that the DLR can plug into whatever hosting story Telesto has for integrating 
into web browsers.  We want web pages to be able to have one or more DLR script elements on 
them.  Scenarios for such script are the same as if the script were native JavaScript in the 
browser. 

We will work with Telesto to build an object that can be hosted via an object element in the 
HTML.  Anyone using DLR scripting languages will use the same object.  This object will derive 
ŦǊƻƳ ¢ŜƭŜǎǘƻΩǎ tŀƎŜ[Ŝǘ ŎƭŀǎǎΣ ŀƴŘ ǿƘŜƴ ƛǘ ǎǇƛƴǎ ǳǇΣ ƛǘ ǿƛƭƭ ǎŎŀƴ ǘƘŜ ǇŀƎŜ ŦƻǊ 5[w ǎŎǊƛǇǘ ōƭƻŎƪǎΣ 
load the DLR, and spin up script engines. 

3.2 MerlinWeb (Server Side) 

MerlinWeb needs to work with various script blocks of different languages in the same 
execution ScriptRuntime in a language-neutral way (or with minimal language-specific 
awareness). 

3.2.1 Compilation 

Represent each page with an EE scope (ipy EngineScopes).   

With IPy, all ASP.NET files that are normally managed classes (e.g., aspx/ascx/master/ashx files) 
are represented by EngineScope objects, created using: 

engine Scope  = s_engine.Create Scope ( String .Empty /* scope Name*/ ,  

globals, false /*publish Scope */ );  

 

Execute script as text in the context of an EE scope.   

Currently, the code found in a ǇŀƎŜΩǎ ŎƻŘŜ ōŜƘƛƴŘ ŦƛƭŜ ƻǊ ƛƴ ƛǘǎ ғǎŎǊƛǇǘ ǊǳƴŀǘҐέǎŜǊǾŜǊέҔ ōƭƻŎƪ ƛǎ 
ŦŜŘ ƛƴǘƻ ǘƘŜ ǇŀƎŜΩǎ Ltȅ 9ƴƎƛƴŜScope: 

s_engine.Execute (scriptCode, engine Scope );  
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Enumerate a scope for functions.   

Currently, after feeding code into an EngineScope, MerlinWeb looks for top-level functions with: 

foreach  ( KeyValuePair <string , object > pair in  Engine Scope .Globals ) {  

 

    PythonFunction  f = pair.Value as  PythonFunction ;  

    // ...  

For each PythonFunction, MerlinWeb checks a few properties such as its ArgCount (for a rough 
signature check) and line number where the function starts: 

f.ArgCount  

((FunctionCode)f.FunctionCode).FirstLineNumberò 

 

Invoke functions.   

Currently, MerlinWeb invokes function via Ops.Call(). 

 

Compile code fragments.   

Code snippets come from <% code %> and <%= expr %> elements in the HTML. 

Currently, MerlinWeb uses CreateMethod and CreateLambda, respectively.  MerlinWeb likes the 
way these work now and wants something similar in DLR. 

 

Reference a special directory for access to language scopes.   

MerlinWeb apps support an App_Script directory containing script files that any code can 
ǊŜŦŜǊŜƴŎŜΦ  ¢Ƙƛǎ ƛǎ ǘƘŜ ƭƻƎƛŎŀƭ ŜǉǳƛǾŀƭŜƴǘ ƻŦ !{tΦb9¢Ωǎ !ǇǇψ/ƻŘŜ ŘƛǊŜŎǘƻǊȅΣ ōǳǘ ŦƻǊ ŘȅƴŀƳƛŎ ǎŎǊƛǇǘ 
files. 

Currently, the code does the following: 

s_engine. Sys.path.Add (s_scriptFol der);  

 

Reload scripts that are in use and have changed.   

MerlinWeb detects scripts that have changed, and it needs to direct the engine to reload those 
scripts, resetting global state and definitions for the scope. 

Currently, MerlinWeb does something like the following: 

foreach  ( Python Scope  scope  in  s_engine. Sys. scope s.Values) {  

    if  ( scope .Filename.StartsWith(s_scriptFolder))  

        Builtin .Reload ( scope );  

}  

3.2.2 Globals and Member Injection 

tǊƻǾƛŘŜ άƎƭƻōŀƭǎέ ŀƴŘ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ƴŀƳŜ ƭƻƻƪǳǇ 
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MerlinWeb needs to inject global as name->object mappings.  Furthermore, MerlinWeb needs 
ǘƻ ōŜ ŀōƭŜ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ƴŀƳŜ ƭƻƻƪǳǇΣ ǎƻ ǘƘŀǘ ŘȅƴŀƳƛŎŀƭƭȅ ǿƘŜƴ ŀ ƴŀƳŜΩǎ ǾŀƭǳŜ ƛǎ ŦŜǘŎƘŜŘ 
MerlinWeb can discover what that name should be bound to and provide an object when asked. 

 

Inject members into pre-defined types with per instance values 

MerlinWeb needs to be able to dynamically compute member lookup for objects/types to 
provide a better programming experience for script on pages for managed objects that were 
defined before the advent of MerlinWeb.   MerlinWeb uses this mechanism to support simpler 
syntax for things like: 

¶ ǇŀƎŜΦ¢ŜȄǘ.ƻȄм ƛƴǎǘŜŀŘ ƻŦ ǇŀƎŜΦCƛƴŘ/ƻƴǘǊƻƭόά¢ŜȄǘ.ƻȄмέύ 

¶ ǊŜǉǳŜǎǘΦCƻƻ ƛƴǎǘŜŀŘ ƻŦ ǊŜǉǳŜǎǘΦvǳŜǎǊȅ{ǘǊƛƴƎώάCƻƻέϐ 
  

Currently, MerlinWeb is highly dependent on the new IAttributesInjector and the 
Ops.RegisterAttributesInjectorForType mechanism. 

 

Allow for injected members on types defined for MerlinWeb 

MerlinWeb needs to make .NET objects appear to be dynamic objects for member lookup 
resolution, resolving names for members of a given object when the names come from different 
sources.  MerlinWeb uses this ability to make objects (for example, control and page objects) 
and associated script functions appear on a unified object where members appearing on the 
object come from both the variables on the page or control as well as come from globals in 
associated scripts. 

Currently, each dynamic page (aspx/ascx/master) is made up of both a regular Page-derived 
object, and an associated EngineScope.  MerlinWeb makes them behave as if the EngineScope 
adds methods to the Page (the way a partial class would).  This works by having the custom Page 
ƛƳǇƭŜƳŜƴǘ L/ǳǎǘƻƳ!ǘǘǊƛōǳǘŜǎΦ  ¢ƘŜ L/ǳǎǘƻƳ!ǘǘǊƛōǳǘŜǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ΨŎƻƳōƛƴŜǎΩ ŜǾŜǊȅǘƘƛƴƎ 
on the EngineScope (obtained via EngineScope.Globalǎύ ǿƛǘƘ ŜǾŜǊȅǘƘƛƴƎ ƻƴ ǘƘŜ tŀƎŜΩǎ 
DynamicType (obtained via Ops.GetDynamicType). 

3.2.3 Error handling 

Syntax error handling 

MerlinWeb needs to get syntax error information for reporting and interacting with tools.   

Currently, it catches PythonSyntaxErrorExceptioƴΩǎ ǘƻ ƎŜǘ ƭƛƴŜ ƴǳƳōŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ ǘƘŜƳ 
using the FileName and Line properties. 

 

Runtime error handling 

When a run-time error occurs, MerlinWeb needs to get an error message, file name, and line 
number for reporting. 

Currently, the code looks like this (not pretty, should be cleaned up): 

// Though we ignore the return value, this call is needed  
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Ops.ExtractException (e, s_engine.Sys);  

 

Tuple  t = s_engine. Sys.exc_info ();  

string  message = ( string )t[1].ToString();  

TraceBack  tb = ( TraceBack )t[2];  

 

// Find th e initial exception frame  

while  (tb.Next != null )  

    tb = tb.Next;  

 

// Clear the exception  

Ops.ClearException (s_engine.Sys);  

 

int  line = tb.Line ;  

string  path = ( string )(( FunctionCode )  

((( TraceBackFrame )( tb. Scope Scope )). Code)). Filename ;  

 

 

Line pragmas for debugging support 

MerlinWeb generates code for code found in .aspx files.  For debuggers and tools to present the 
right info to users, MerlinWeb needs to give hints.  Also, code in a single scope may come from 
more than one source location. 

Currently, this is not well supported.  For example, if you have this on an .aspx page:  

<% 

for  i in  range(max):  

    %> 

i= <%=i %> i*i= <%=i*i %><br  />  

 

MerlinWeb will generate code that looks like this: 

for i in range(max):  

    __param.RenderControl(0)  

    __param.Render( i )  

    __param.RenderControl(1)  

    __param.Render( i*i )  

    __param.RenderControl(2)  

 

Note that this code contains a mix of user code (in green) and generated code.  Furthermore, 
there is no correlation between the line numbers of the user code in the aspx and in the 
generated code.  By using a line pragma mechanism, we can tell the compiler exactly where 
each snippet of code came from, which allows the aspx file to be debugged directly. 

3.3 Base Tools Support 

This section lists tools scenarios and requirements. 
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3.3.1 General Hosting (ScriptEngineServer) 

Inject global name bindings.  The tool needs to provide name bindings that are global across a 
ScriptRuntime, that is, across one or more script engines.  The tool needs to inject one or more 
objects to provide necessarȅ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ǘƻ ǎŎǊƛǇǘ ŜƴƎƛƴŜǎ ǊǳƴƴƛƴƎ ǘƘŜ ǘƻƻƭΩǎ ŎƻƳƳŀƴŘ 
implementations. 

Host script engines remotely or isolated (including language tool support).  The tool is running 
one ScriptRuntime for its commands, and it wants to run one remotely for the program the 
developer is working on.  The remote ScriptRuntime for running users programs may need to be 
ǘƻǊƴ ŘƻǿƴΣ ǊŜǎǘŀǊǘŜŘΣ ƻǊ ŘŜōǳƎƎŜŘ όǎǘƻǇǇƛƴƎ ŀƭƭ ǘƘǊŜŀŘǎύ ǿƛǘƘƻǳǘ ǇǳǘǘƛƴƎ ǘƘŜ ǘƻƻƭΩǎ 
ScriptRuntime at risk.  Users should never lose work because the ScriptRuntime for tools 
commands gets messed up to where users cannot save files.  However, if users are interactively 
ŘŜǾŜƭƻǇƛƴƎ ŦƻǊ ǘƘŜ ǘƻƻƭΩǎ ŎƻƳƳŀƴŘ ScriptRuntime, they might mess up the run time enough to 
render the editor useless.  The language tool support may not run remotely, but it is local, it 
would need access to its associated script engine for some operations as well as some sort of 
RPC to it. 

Eval code from string to get CLR object back.   This supports hosts like future C# language 
support for interacting with dynamic objects as well as hosts like MerlinWeb that use dynamic 
languages to perform work within the same app domain and want to point at objects that come 
back.  The eval operation can raise an exception, and if it does, the tool wants to catch the 
exception and call on the script engine for its (language-specific) reporting or formatting of error 
to get a string to print. 

Get a string representation of eval results.  The tool host should either be able to call ToString 
on an object returned from eval to get a reasonable language-specific print representation, or 
the result of an eval operation is a string representing the result that the tool can print.  For 
remote hosting, the tool should NOT have to call ToString on a proxy object, roundtripping with 
the script engine again to print results. 

Interrupt ScriptRuntime to stop all processing in script engines.  The ScriptRuntime and script 
engines server objects run on threads that still respond so that the host can interact with the 
ScriptRuntime.  This action either throws to top level or drops into the debugger depending on 
what we can do (debugger is preferable, at least getting a stack trace) and what the host 
chooses to do.  This needs to work for aborting an editor command written in a script language 
όƧǳǎǘ ǘƘǊƻǿǎ ǘƻ ǘƘŜ ŜŘƛǘƻǊΩǎ ǘƻǇ-level input loop).  It also needs to work for the interaction 
ǿƛƴŘƻǿ ǿƘŜǊŜ ȅƻǳΩǊŜ ƭƛƪŜƭȅ ǘƻ ǿŀƴǘ ǘƻ ƭŀƴŘ ƛƴ ǘƘŜ ŘŜōǳƎƎŜǊ ŦƻǊ ȅƻǳ ǇǊƻƎǊŀƳΦ 

Ask for reflection information language-independently.  Tool hosts want to get the following: 

¶ members lists from an identifier and context (scope or finer-grain parsing context) 

¶ doc strings for types, members, and objects 

¶ parameter names and types (if available) 
Regardless of whether objects are from static .NET languages/assemblies or any given script 
engine, tool hosts call general hosting methods.  Hosts do not need to know how to express 
such queries in each language and then evaluate expressions to get this information. 

Reset scope or ScriptRuntime.  Want to be able to reset a scope (definitions, global bindings, 
etc.) and reload it.  Want to be able to reset a default scope with no code or file associated with 
it so that you can start fresh interactions.  Want to be able to reset the entire ScriptRuntime (all 
engines), teŀǊƛƴƎ Řƻǿƴ ŀƭƭ ŜƴƎƛƴŜǎΣ ǎƻ ǘƘŀǘ ŀƭƭ ǘƘŜ ŜȄŜŎǳǘƛƻƴ ǎǘŀǘŜ ȅƻǳΩǊŜ ǿƻǊƪƛƴƎ ǿƛǘƘ ƛǎ ǊŜǎŜǘ 
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for a clean program execution.  Not sure if we also need to be able to reset an engine without 
affecting other running engines, but we think this case collapses together with the reset the 
whole ScriptRuntime.  A scenario for resetting the whole ScriptRuntime is if the tool has a 
primary script buffer designated so that F5 in any window means reset the entire ScriptRuntime 
and start again running the primary script. 

ISSUE: Unless we're forced to support it, resetting a scope does NOT address aliases to old 
values.  CƻǊ ŜȄŀƳǇƭŜΣ L ƳƛƎƘǘ ƘŀǾŜ ǎŎǊƛǇǘ !ΦǇȅ ŀƴŘ .ΦǾōȄΣ ŀƴŘ LΩǾŜ ǳǎŜŘ ϦŦǊƻƳ . ƛƳǇƻǊǘ ϝϦ ƛƴ !ϥǎ 
scope.  If I reload B.vbx, what happens to the bindings created in A that ŀƭƛŀǎ .Ωǎ ƻƭŘ ŘŜŦƛƴƛǘƛƻƴǎ 
and values?  My instinct, and the Python expectation is that A's bindings to B's defs and globals 
do not change with the reload.   We need to think about whether there should be a requirement 
to support resetting those bindings on B's reload.  Note, if A.py only refers to the object that is 
the scope for B.vbx, then reloading B and later "dotting" into its scope will reveal new values. 

3.3.2 Language Tool Support (IScriptEngine or ILanguageToolService) 

Fetch runtime banner per script engine.  When an interactive window comes up, we want users 
to see a banner that is consistent with what they expect from using interpreters for their 
language on other community tools.  We may not show the banner in some situations, but 
certainly if the user launches the tool as an interpreter window (vs. as an editor first), then we 
want to show a familiar introductory banner. 

Fetch standard language interpreter prompt.  Again, we want to provide an interaction window 
experience that is similar to what a language community expects, so we want to be able to ask a 
script engine what its prompt looks like. 

Fetch standard language debugger prompt.  Again, we want to provide an interaction window 
experience that is similar to what a language community expects, so we want to be able to ask a 
script engine what its prompt looks like when it is in a debugging context. 

Update the prompt.  For languages where the prompt changes over time, or with different 
modes (for example, a number representing the stack frame to support frame_goto commands), 
ǿŜ ǎƘƻǳƭŘ ƘŀǾŜ ǎƻƳŜǘƘƛƴƎ ƛƴ ƻǳǊ !tL ŦƻǊ ŀƭƭƻǿƛƴƎ ǘƘŜ ǎŎǊƛǇǘ ŜƴƎƛƴŜ ǘƻ ǇǳǎƘ άƴŜȄǘ ǇǊƻƳǇǘέ ǘŜȄǘ 
to the host.  This could be as simple as all script engines have a property that can be fetched 
each time a prompt needs to be printed.  Note, this does not mean a tool should be in a special 
input mode and have a multi-line input prompt like IronPython does today.  We should auto-
indent and just detect on enter whether input is ready for evaluation or not, allowing editing of 
previous lines and so on. 

Get token/coloring info for a language. 

¢ƻƪŜƴƛȊŜǊ Ŏŀƴ ŀŎǘ ƻƴ άǿƘƻƭŜ ōǳŦŦŜǊǎκŦƛƭŜǎέ ƻǊ ŜȄǇǊŜǎǎƛƻƴ ŦǊŀƎƳŜƴǘǎΦ  Fragments can come from 
an editor file buffer or the interaction window. 

Tokenizer is restartable at a designated location in a buffer (stream?).  Tools need to 
ƛƴŎǊŜƳŜƴǘŀƭƭȅ ǊŜǉǳŜǎǘ ǇŀǊǎƛƴƎ ŀƴŘ ƭŜȄƛŎŀƭ ŀƴŀƭȅǎƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ŀǘ ŀƴȅ Ǉƻƛƴǘ ƛƴ ǘƘŜ ōǳŦŦŜǊΦ  LǘΩǎ ŦƛƴŜ 
if the tool has to record cookies for each line so that the parser has some state to leverage to 
restart parsing. 

Parse for possibly complete expression.  Can pass a string to find out tokenizing info as well as 
determine if it is a complete expression/statement suitable for evaluation. 
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Fetch line-oriented comment start sequence.  This is needed so that we can do comment and 
uncomment region. 

Accept redefinitions regardless of live instances or active stack frames.  We should be able to 
redefine functions even if there are pending calls to the function on the stack.  Pending calls 
should continue execution of the old definition, and new calls should call the new definition.  
We should be able to redefine types even if there are existing instances, at least during 
interactive development.  Declarations or compiler switches could harden definitions for 
optimizations if languages support that.  Fetching members of old instances could fault to 
updated dual instances from the new definition, possible raising an exception if a member is 
uninitialized. 

3.3.3 Static Analysis (Post MIX 07) 

Get language info regardless of where object comes from.  If a language has a variable that it 
ƪƴƻǿǎ ƛǎ όǿƛƭƭ ōŜύ ōƻǳƴŘ ǘƻ ŀ ǘȅǇŜ ŦǊƻƳ ŀƴƻǘƘŜǊ ƭŀƴƎǳŀƎŜΩǎ ǎŎǊƛǇǘκscope, there should be a way 
to get member completion for that type if the other language can provide it.  Maybe the other 
file needs to be opened, or maybe the file needs to be loaded into a script engine.  The API the 
host calls on should be language agnostic for this support. 

Get member completion of symbol at a buffer location.  If a language has enough declared type 
info or if it has enough static analysis of variable lifetimes and known result types of expressions, 
a tool would want to get completion, doc strings, etc., for those variables.  The tool should have 
an API to ask for it in case some languages do have this. 

4 API References 

Need to dope in what exceptions are thrown where I say we throw one, and need to add more 
details about argument checking and exceptions we throw. 

4.1 ScriptRuntime Class 

This class is the starting point for hosting.  For Level One scenarios, you just create ScriptScopes, 
use Globals, and use ExecuteFile.  For Level Two scenarios, you can get to ScriptEngines and so 
on. 

ScriptRuntime represents global script state.  This includes referenced assemblies, a "global 
object" (ScriptRuntime.Globals), "published" scopes (scopes bound to a name on Globals), 
available language engines, etc. 

You create instances of ScriptRuntimes using the Create method.  You can create multiple 
instances of a ScriptRuntime in an AppDomain. 

This class implements IRemotable. 

4.1.1 Configuration and Setup 

Need to spec what's there now and what's planned when we design it.  Is everything hardcoded 
for now? 
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4.1.2 Class Summary 

public  class  ScriptRuntime  : IRemotable <ScriptRuntime>  

    public  static  ScriptRuntime  Create()  

    public  static  ScriptRuntime  Create( AppDomain  domain);  

    public  static  ScriptRuntime  Create(ScriptRuntimeSetup setup);  

    public  static  ScriptRuntime  Create  

       ( AppDomain  domain,  ScriptRuntimeSetup setup);  

 

    public  ScriptScope  ExecuteFile( string  path);  

    public  ScriptScope  Globals { get ; set ;}  

    public  ScriptScope  CreateScope();  

    public  ScriptScope  CreateScope( string  languageId);  

    public  ScriptScope  CreateScope( IAttributesCollection  globals);  

    public  ScriptScope  CreateScope  

       ( string  languageId, IAttributesCollection  globals );  

  

    public  ScriptEngine  GetEngine( string  languageId);  

    public  ScriptEngine  GetEngineByFileExtension( string  extension);  

    public  string [] GetRegisteredFileExtensions();  

    public  string [] GetRegisteredLanguageIdentifiers();  

 

    public  void  LoadReference( string  spec);  

 

    public  ScriptRuntimeOptions  GlobalOptions { get ; set ; }  

    public  ScriptHost  Host { get ; }  

 

    public  Stream  OutputStream { get ; set ; }  

    public  Stream  InputStream { get ; set ; }  

    public  Stream  ErrorStream { get ; set ; }  

4.1.3 Create Method 

These methods create local and remote ScriptRuntimes. 

Signatures: 

    public  static  ScriptRuntime  Create()  

    public  static  ScriptRuntime  Create( AppDomain  domain);  

    public  static  ScriptRuntime  Create( ScriptRuntimeSetup  setup);  

    public  static  ScriptRuntime  Create  

       ( AppDomain  domain,  ScriptRuntimeSetup  setup);  

 

With no arguments, it returns a new local ScriptRuntime in the current AppDomain. 

Optionally, you can supply an AppDomain where the DLR creates a new ScriptRuntime and 
returns a local proxy ScriptRuntime (assuming it is a different AppDomain).  If domain is null, this 
throws an ArgumentNullException. 

You can also supply setup information to control behaviors of the ScriptRuntime.  If the setup is 
null, this throws an ArgumentNullException. 

Runtime options, engine registrations, and setup have not been fully designed yet.  This includes 
how after market language implementations install and register as a default engine available in 
general for hosts. 
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4.1.4 ExecuteFile Method 

This method executes the file identified in the path argument and returns the new ScriptScope 
in which the file executed.  This method calls on the ScriptRuntime.Host to resolve the path.  
ExecuteFile determines the language engine to use from the file's extension and the 
ScriptRuntime's configuration.  This method expects an absolute filename or a name that 
naturally resolves with standard .NET BCL file open calls. 

Signature: 

    public  ScriptScope  ExecuteFile( string  path);  

 

Each time this method is called it create a fresh ScriptScope in which to run the source, and if 
you were to use ScriptEngine.GetScope, you'd get whatever last ScriptScope the engine created 
for the source. 

4.1.5 Globals Property 

This property returns the "global object" or name bindings of the ScriptRuntime as a 
ScriptScope.  You can set the globals scope, which you might do if you created a ScriptScope 
with an IAttributesCollection so that your host could late bind names. 

Signature: 

    public  ScriptScope  Globals { get ; set ;  }  

4.1.6 CreateScope Method 

This method returns a new ScriptScope. 

Signatures: 

    public  ScriptScope  CreateScope();  

    public  ScriptScope  CreateScope( string  languageId);  

    public  ScriptScope  CreateScope( IAttributesCollection  globals);  

    public  ScriptScope  CreateScope  

       ( string  l anguageId, IAttributesCollection  globals);  

 

The languageId parameter lets you set a default language which affects the semantics of a few 
of ScriptScope's members.  If languageId is null, or it does not map to an engine in the 
ScriptRuntime's configuration, then these methods throw an exception. 

Need to spec exceptions thrown 

The globals parameter lets you supply the dictionary of the scope so that you can provide late 
bound values for some name lookups.  If globals is null, these methods use a default dictionary 
that the host cannot access. 

4.1.7 GetEngine Method 

This method returns the one engine associated with this ScriptRuntime that matches the 
languageId argument.  This loads the engine and initializes it if needed. 

Signature: 
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    public  ScriptEngine  GetEngi ne( string  languageId);  

 

If languageId is null, or it does not map to an engine in the ScriptRuntime's configuration, then 
this method throws an exception. 

Need to spec exceptions thrown 

4.1.8 GetEngineByFileExtension Method 

This method takes a file extension without the period and returns the one engine associated 
with this ScriptRuntime that matches the extension argument.  This loads the engine and 
initializes it if needed.  The file extension associations are determined by the ScriptRuntime 
configuration (see configuration section above). 

Signature: 

    public  ScriptEngine  GetEngineByFileExtension( string  extension);  

 

If extension is null, or it does not map to an engine in the ScriptRuntime's configuration, then 
this method throws an exception. 

Need to spec exceptions thrown 

4.1.9 GetRegisteredFileExtensions Method 

This method returns an array of strings where each element is a registered file extension for this 
ScriptRuntime.  Each file extension maps to a language engine based on the ScriptRuntime 
configuration (see configuration section above).  If there are none, this returns an empty array. 

Signature: 

    public  string [] GetRegisteredFileExtensions();  

4.1.10 GetRegisteredLanguageIdentifiers Method 

This method returns an array of strings where each element is a registered language identifier 
for this ScriptRuntime.  Each language identifier maps to a language engine based on the 
ScriptRuntime configuration (see configuration section above).  Typically all registered file 
extensions are also language identifiers.  If there are none, this returns an empty array. 

Signature: 

    public  string [] GetRegisteredLanguageIdentifiers();  

4.1.11 LoadReference Method 

This method finds a loader for the file indicated by the spec argument and calls on the loader to 
load the file.  Each language implementation supports loading files, and the DLR provides a .NET 
assembly and .exe loader.   

If the spec is not a .NET assembly or .exe, then the filename must have an extension for mapping 
to a language via the ScriptRuntime's configuration.  This method expects an absolute filename 
or a name that naturally resolves with standard .NET BCL file open calls. 
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Depending on the loader found for the spec, the loader may not reload the file if it has already 
been loaded (the .NET loader should be the only such loader). 

Signature: 

    public  void  LoadReference( string  spec );  

 

Loaders should not reload files that have already been loaded with LoadReference for the given 
ScriptRuntime.  The ScriptRuntime calls on language implementations as though an import or 
require were executed from a file of code.    Of course, if the spec designates a .NET assembly or 
.exe, there is no reloading at all.  If you needed to force the file to reload, you could call 
ExecuteFile, but that would create a new ScriptScope.  Alternatively, you could get the engine 
for the file extension, and use the engine's GetScope method, clear the variables on the scope, 
and then use the engine's execute the file in the scope again.  You could also make a ScriptScope 
with the absolute file path passed to LoadReference and call the scope's Reload method. 

Loaders or language engines add name bindings to the ScriptRuntime.Globals object as 
appropriate for them.  For example, the DLR's .NET loader adds cascading objects that represent 
the namespaces found in a DLL that was loaded.  Dynamic language code can then drill into 
those objects to access types found in the DLL.  The IronPython loader adds the base file name 
to the ScriptRuntime.Globals, and when IronPython is importing names, it looks here to find 
names to import (if it doesn't find the name sooner with Python-specific lookup behavior).  
IronRuby's loader adds constants and modules to the ScriptRuntime.Globals object.  DLR JScript 
adds all globals here. 

SIDENOTE 

This LoadReference method is different than the clr object's LoadReference.  The latter must 
handle partial filenames, interact via the ScriptHost to try to get names and search for names 
with different file extensions, and so on.     

When a language implementation needs to load a spec from an import or require statement, it 
first performs a language-specific search (for example, sys.path and packages for Python).  Then 
the language implementation uses clr.LoadReference (or a LoadReference on an environment 
site object in the language's LanguageContext).  These lower-level LoadReference functions 
resolve the spec argument using the ScriptHost this ScriptRuntime uses.  The default ScriptHost 
uses normal .NET file resolution (run dir and %PATH%) and %DLRPath% (see below). 

This is the process for finding a loader for the spec follows: 

¶ The Scriptruntime calls on the associated ScriptHost to determine if the string is an absolute 
moniker for a file or code the host can supply. 

¶ If the host can resolve the spec, then the host returns an absolute path or ScriptSource with 
the code.  The default ScriptHost prefixes the spec string with DLRPath elements.  For each 
prefix, the default host also appends each language extensions to search for a file. 

¶ If the host does not resolve the spec, the ScriptRuntime checks whether the spec is a .NET 
DLL or EXE, using normal system configuration and GAC paths mechanisms. 

¶ If we find a file, the ScriptRuntime gets a loader for the file.  The loader is a DLR language 
engine or the DLR's built-in .NET loader. 
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4.1.12 GlobalOptions Property 

This property returns the global options governing behavior for the ScriptRuntime (for example, 
should engines run code in debug mode, verbose output or quiet, diagnostic output or none, 
etc.). 

Signature: 

    public  ScriptRuntimeOptions  GlobalOption s { get ; set ; }  

4.1.13 Host Property 

This property returns the ScriptHost associated with the ScriptRuntime.  This is not settable 
becaue the ScriptRuntime must create the host from a supplied type to support remote 
ScriptRuntime creation. 

Signature: 

 

    public  ScriptHost  Host { get ; }  

4.1.14 OutputStream Property 

This property returns or sets the standard output stream for the ScriptRuntime.  All code and 
engines should output here for this ScriptRuntime. 

Signature: 

    public  Stream  OutputStream { get ; set ; }  

4.1.15 InputStream Property 

This property returns or sets the standard input stream for the ScriptRuntime.  All code and 
engines should read from  here for this ScriptRuntime. 

Signature: 

    public  Stream  InputStream { get ; set ; }  

4.1.16 ErrorStream Property 

This property returns or sets the standard erroroutput stream for the ScriptRuntime.  All code 
and engines should send error output here for this ScriptRuntime. 

Signature: 

    public  Stream  ErrorStream { get ; set ; }  

4.1.17 ToRemotable Property 

This property returns a remotable counterpart for this object, returning self if this is already a 
remote ScriptRuntime. 

Signature: 

    ScriptRuntime  ToRemotable  { get ; }  
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4.2 ScriptScope Class 

This class represents a namespace essentially.  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 because 
ScriptScopes are key to Level One hosting scenarios.  If a ScriptScope were created with a 
default language, then members such as Execute and IncludeFile use that language's engine to 
perform these operations.  If the ScriptScope has no default language, then these convenience 
methods throw an exception, and DefaultEngine returns null. 

Hosts can store ScriptScopes as the values of names on ScriptRuntime.Globals or in other 
scopes.  When dynamic language code encounters a ScriptScope as an object, the DLR manifests 
the scope as a dynamic object.  This means that normal object member access sees the variables 
stored in the ScriptScope, not the .NET static type members documented in this section. 

ScriptScopes, even if they have a default engine, can be used to execute any kind of code within 
their namespace context.  ScriptEngine methods that execute code take a ScriptScope 
argument.  Furthermore, there are parallel methods for getting and setting variables on 
ScriptEngine so that you can request a name lookup with a specific language's semantics.  By 
default the ScriptScope name look up is just looking up the name as a string literal in the scope's 
dictionary.  You could use the IronRuby engine for looking up a Ruby style name or the VBX 
engine to look up a name case-insensitively. 

You create instances of ScriptScopes using the CreateScope and ExecuteFile methods on 
ScriptRuntimes. 

This class is mplements IRemotable. 

Note, members that take or return ObjectHandles are not present on Silverlight. 

4.2.1 Class Summary 

public  class  ScriptScope  : IRemotable <ScriptScope>  {  

    inte rnal  ScriptScope();  

    internal  ScriptScope( ScriptEngine  engine);  

 

    public  object  Execute( string  code);  

    public  T Execute<T>( string  code);  

    public  void  IncludeFile( string  path );  

 

    public  object  GetVariable( string  name);  

    public  ObjectHandle  GetVariableAsHandle( string  name);  

    public  bool  RemoveVariable( string  name);  

    public  void  SetVariable( string  name, object  value);  

    public  void  SetVariable( string  name, ObjectHandle  value);  

    public  bool  TryGetVariable( string  name, out  object  val ue);  

    public  bool  TryGetVariableAsHandle( string  name,  

                                       out  ObjectHandle  value);  

    public  T GetVariable<T>( string  name);  

    public  bool  TryGetVariableAs<T>( string  name, out  T value);  

    public  bool  ContainsVaria ble( string  name);  

 

    public  void  ClearVariables();  
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    public  string [] GetVariableNames();  

 

    public  ScriptEngine  DefaultEngine { get ;}  

4.2.2 Execute* Method 

These methods return objects that result from executing code in the string argument.  If there is 
no default language associated with the scope, then these throw an exception. 

Spec exceptions on arg checks, conversions, and lack of engine. 

Signatures: 

    public  object  Execute( string  code);  

    public  T Execute<T>( string  code);  

 

If the default engine cannot convert to the specified type for Execute<T>, it throws an 
exception. 

4.2.3 IncludeFile Method 

This method interprets its argument as a filename to open, and it executes the contents of that 
file in the context of this scope.  This method expects an absolute filename or a name that 
naturally resolves with standard .NET BCL file open calls. 

If there is no default language associated with the scope, then this throws an exception.  If there 
is a default language, and it can't handle the input, it will throw exceptions. 

Signature: 

    public  void  IncludeFile( string  path );  

4.2.4 GetVariable* Methods 

These methods fetch the value of a variable stored in the scope. 

If there is no engine associated with the scope (see ScriptRuntime.CreateScope), then the name 
lookup is a literal lookup of the name in the scope's dictionary.  Therefore, it is case-sensitive for 
example.  If there is a default engine, then the name lookup uses that language's semantics. 

Signatures: 

    public  object  GetVariable( string  name);  

    public  ObjectH andle  GetVariableAsHandle( string  name);  

    public  T GetVariable<T>( string  name);  

 

GetVariableAsHandle is useful when the ScriptScope is remote so that you get back an 
ObjectHandle referring to the value. 

GetVariable<T> throws an exception if there is no default engine, or if the engine cannot 
perform the requested type conversion. 

*** should getvar<t> throw if there's no engine? 

Need to spec exceptions thrown for conversions, lookups, and lack of engine. 
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4.2.5 SetVariable Methods 

These methods assign a value to a variable in the scope, overwriting any previous value. 

If there is no engine associated with the scope (see ScriptRuntime.CreateScope), then the name 
lookup is a literal lookup of the name in the scope's dictionary.  Therefore, it is case-sensitive for 
example.  If there is a default engine, then the name lookup uses that language's semantics. 

Signatures: 

    public  void  SetVariable( string  name, object  value);  

    public  void  SetVariable( string  name, ObjectHandle  value);  

4.2.6 TryGetVariable* Methods 

These methods fetch the value of a variable stored in the scope and return a Boolean indicating 
success of the lookup.  When the method's result is false, then it assigns null to value. 

If there is no engine associated with the scope (see ScriptRuntime.CreateScope), then the name 
lookup is a literal lookup of the name in the scope's dictionary.  Therefore, it is case-sensitive for 
example.  If there is a default engine, then the name lookup uses that language's semantics. 

Signatures: 

    public  bool  TryGetVariable( st ring  name, out  object  value);  

    public  bool  TryGetVariableAsHandle( string  name,  

                                       out  ObjectHandle  value);  

    public  bool  TryGetVariable <T>( string  name, out  T value);  

 

TryGetVariableAsHandle is useful when the ScriptScope is remote so that you get back an 
ObjectHandle referring to the value. 

TryGetVariable<T> throws an exception if there is no default engine.  However, if the engine 
cannot perform the requested type conversion, then it return false and assigns value to 
default(T). 

Need to spec exceptions thrown for conversions and lookups. 

4.2.7 ContainsVariable Method 

This method returns whether the variable is bound in this scope. 

If there is no engine associated with the scope (see ScriptRuntime.CreateScope), then the name 
lookup is a literal lookup of the name in the scope's dictionary.  Therefore, it is case-sensitive for 
example.  If there is a default engine, then the name lookup uses that language's semantics. 

Signature: 

    public  bool  ContainsVariable( string  name);  

4.2.8 GetVariableNames Method 

This method returns an array of strings, one string for each variable name in this scope.  If there 
are no names, then it returns an empty array. 

Signature: 
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    public  string [] GetVariableNames();  

 

4.2.9 RemoveVariable Method 

This method removes the variable name and returns whether the variable was bound in the 
scope when you called this method. 

If there is no engine associated with the scope (see ScriptRuntime.CreateScope), then the name 
lookup is a literal lookup of the name in the scope's dictionary.  Therefore, it is case-sensitive for 
example.  If there is a default engine, then the name lookup uses that language's semantics. 

Some languages may refuse to remove some variables.  If the scope has a default language that 
has bound variables that cannot be removed, the language engine throws an exception. 

Should we standardize on the exception?  If so, what is it? 

Signature: 

    public  bool  RemoveVariable( string  name);  

4.2.10 ClearVariables Method 

This method removes all names from the scope.  If some names cannot be removed, then they 
remain in the scope after this method returns. 

Some languages may refuse to remove some variables.  If the scope has a default language that 
has bound variables that cannot be removed, they remain in the scope after this function 
returns.  There is no exception thrown in this case. 

Signature: 

    public  void  ClearVariables();  

4.2.11 DefaultEngine Property 

This property returns the default engine associated with this scope.  If the scope was created 
without a default language, then this property returns null. 

Signature: 

    public  ScriptEngine  DefaultEngine { get ;}  

4.2.12 ToRemotable Method 

This property returns a remotable counterpart for this object, returning self if this is already a 
remote ScriptScope. 

Signature: 

    public  ScriptScope  ToRemotable ();  
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4.3 IAttributesCollection Interface 

This interface is used as a simpler IDictionary that hosts can implement to own the dictionary of 
a ScriptScope.  Hosts own the scope's dictionary so that they can provide late bound or 
computed values for variables when there's a lookup operation. 

If you need to implement this interface, you may find CustomSymbolDictionary to be a useful 
helper class to derive from.  Then you can just override a few methods such as GetExtraKeys, 
TryGetExtraValue, and TrySetExtraValue. 

Will document this last, probably becoming simplified version of IDicationary<string, object>. 

4.3.1 Interface Summary 

public  interface  IAttributesCollection: IEnumerable  {  

    public  int  Count { get ; }  

    public  ICollection< object > Keys { get ; }  

    public  IDictionary<SymbolId, object > SymbolAttributes { get ; }  

    public  object  this [SymbolId name] { get ; set ; }  

    public  void  Add(SymbolId name, object  value);  

    public  void  AddObjectKey( object  name, object  value);  

    public  IDictionary< obj ect , object > AsObjectKeyedDictionary();  

    public  bool  ContainsKey(SymbolId name);  

    public  bool  ContainsObjectKey( object  name);  

    public  bool  Remove(SymbolId name);  

    public  bool  RemoveObjectKey( object  name);  

    public  bool  TryGetObjectValue( object  name, ref  object  value);  

    public  bool  TryGetValue(SymbolId name, ref  object  value);  



36 

4.3.2 Count Property 

4.3.3 Keys Property 

4.3.4 SymbolAttributes Property 

4.3.5 This Indexer 

4.3.6 Add Method 

4.3.7 AddObjectKey Method 

4.3.8 AsObjectKeyedDictionary Method 

4.3.9 ContainsKey Method 

4.3.10 ContainsObjectKey Method 

4.3.11 Remove Method 

4.3.12 RemoveObjectKey Method 

4.3.13 TryGetObjectValue Method 

4.3.14 TryGetValue Method 

 

4.4 CustomSymbolDictionary Abstract Class 

This class is a helper class with default implementation for use whenever you need to 
implement IAttributesCollection.  This class is useful if you do not have a special dictionary 
implementation but just need to own the dictionary for providing late bound values in a 
ScriptScope.   Often you can just override a few methods such as GetExtraKeys, 
TryGetExtraValue, and TrySetExtraValue. 

Documenting this last.  If IAttrColl goes away in lieu of something simpler, then probably do not 
need this for hosts. 

4.4.1 Class Summary 

public  abstract  class  CustomSymbolDictionary  

   : BaseSymbolDictionary, IAttributesCollection, IDictionary,  

     IDictio nary, IValueEquality  

{  

    protected  CustomSymbolDictionary();  

    public  int  Count { get ; }  
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    public  bool  IsFixedSize { get ; }  

    public  bool  IsReadOnly { get ; }  

    public  ICollection< object > Keys { get ; }  

    public  IDictionary<SymbolId, object > Symbo lAttributes { get ; }  

    public  object  this [ object  key] { get ; set ; }  

    public  void  Add(KeyValuePair< object , object > item);  

    public  void  Add(SymbolId name, object  value);  

    public  virtual  void  AddObjectKey( object  name, object  value);  

    public  overr ide  IDictionary< object , object >  

        AsObjectKeyedDictionary();  

    public  void  Clear();  

    public  bool  Contains(KeyValuePair< object , object > item);  

    public  bool  Contains( object  key);  

    public  bool  ContainsKey(SymbolId name);  

    public  bool  Contai nsObjectKey( object  name);  

    public  void  CopyTo(KeyValuePair< object , object >[] array,  

                       int  arrayIndex);  

    public  IEnumerator GetEnumerator();  

    public  abstract  SymbolId[] GetExtraKeys();  

    public  virtual  IDictionaryEnumerator G etObjectItems();  

    protected  virtual  int  GetObjectKeyCount();  

    protected  virtual  void  GetObjectKeys(List< object > res);  

    protected  virtual  void  GetObjectValues(List< object > res);  

    public  bool  Remove(KeyValuePair< object , object > item);  

    public  bool  Remove(SymbolId name);  

    public  virtual  bool  RemoveObjectKey( object  name);  

    protected  abstract  bool  TryGetExtraValue(SymbolId key,  

                                             ref  object  value);  

    public  virtual  bool  TryGetObjectValue( object  name,  

                                          ref  object  value);  

    public  bool  TryGetValue(SymbolId name, ref  object  value);  

    protected  abstract  bool  TrySetExtraValue(SymbolId key,  

                                             object  value);  

 

Need to spec this puppy ... 

Need to think about what namespace it is in ... 

4.5 ScriptEngine Class 

ScriptEngines represent a language implementation in the DLR, and they are the work horse for 
intermediate and advanced hosting scenarios.  They offer very rich methods for executing code 
in various ways from sources or compiling code to execute it repeatedly more efficiently.  
ScriptEngines offer various ways to create ScriptScopes and ScriptSource objects.  There are also 
several parallel members to what ScriptScopes have so that you can get a specific language's 
view of variables regardless of the scopes default language.   

There is only one instance of a ScriptEngine for a given language in a given ScriptRuntime.  You 
get to engines with ScriptRuntime's methods or the DefaultEngine property of ScriptScope. 

This class implements IRemotable. 

Note, members that take or return ObjectHandles are not present on Silverlight. 
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4.5.1 Class Summary 

public  class  ScriptEngine  : IRemotable <ScriptEngine>  {  

    internal  ScriptEngine ();  

    public  ScriptRuntime  Runtime  { get ; }  

    public  string  LanguageDisplayName { get ; }  

    public  string [] GetRegisteredIdentifiers();  

    public  string [] GetRegisteredExtensions();  

  

    public  CompiledCode  Compile( ScriptSource  scriptSource);  

    public  CompiledCode  Compile(System.CodeDom. CodeMemberMethod  code);  

 

    public  object  Execute( ScriptScope  scope,  

                          ScriptSource  scriptSource);  

    public  ObjectHandle  ExecuteAndGetAsHandle  

        ( ScriptScope  scope, ScriptSource  scriptSourc e);  

    public  T Execute<T>( ScriptScope  scope, ScriptSource  scriptSource);  

    public  int  ExecuteProgram( ScriptSource  scriptSource);  

 

    public  ObjectOperations  Operations { get ; }  

    public  ObjectOperations  CreateOperations() {  }  

 

    public  TokenCateg orizer  GetTokenCategorizer();  

    public  ScriptScope  GetScope( ScriptSource  scriptSource);  

    public  OptionsParser  GetOptionsParser();  

    // We should try to get rid of these two in time.  

    public  CommandLine GetCommandLine();  

    public  ScriptConsole  GetConsole( ConsoleOptions  options);  

 

    public  ScriptSource  CreateScriptSourceFromString( string  code) { }  

    public  ScriptSource  CreateScriptSourceFromString  

        ( string  code, ScriptSourceKind  kind) { }  

    public  ScriptSource  CreateScriptSourceFromSt ring  

        ( string  code, string  id) { }  

    public  ScriptSource  CreateScriptSourceFromString  

        ( string  code, string  id, ScriptSourceKind  kind) { }  

    public  ScriptSource  CreateScriptSourceFromFile( string  path) { }  

    public  ScriptSource  CreateScr iptSourceFromFile  

        ( string  path, System.Text. Encoding  encoding) { }  

    public  ScriptSource  CreateScriptSourceFromFile  

        ( string  path, System.Text. Encoding  encoding,  

         ScriptSourceKind  kind) { }  

    public  ScriptSource  CreateScriptSour ceFromStream( Stream  content,  

                                                     string  id) { }  

    public  ScriptSource  CreateScriptSourceFromStream  

        ( Stream  content, string  id, System.Text. Encoding  encoding) { }  

    public  ScriptSource  CreateScri ptSourceFromStream  

        ( Stream  content, string  id, System.Text. Encoding  encoding,  

         ScriptSourceKind  kind) { }  

    public  ScriptSource  CreateScriptSource  

        ( SourceContentProvider  contentProvider, string  id,  

         ScriptSourceKind  kind)  { }  

 

    public  object  GetVariable( ScriptScope  scope, string  name);  

    public  ObjectHandle  GetVariableAsHandle( ScriptScope  scope,  

                                            string  name);  

    public  bool  RemoveVariable( ScriptScope  scope, string  name);  
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    public  void  SetVariable( ScriptScope  scope, string  name,  

                            object  value);  

    public  void  SetVariable( ScriptScope  scope, string  name,  

                            ObjectHandle  value);  

    public  bool  TryGetVariable( ScriptScope  scope, string  name,  

                               out  object  value);  

    public  bool  TryGetVariableAsHandle( ScriptScope  scope, string  name,  

                                       out  ObjectHandle  value);  

    public  T GetVariable<T>( ScriptScope  scope, st ring  name);  

    public  bool  TryGetVariable<T>( ScriptScope  scope, string  name,  

                                  out  T value);  

    public  bool  ContainsVariable( ScriptScope  scope, string  name);  

 

    public  ServiceType GetService<ServiceType>( params  object []  args)  

                                  where  ServiceType : class ;  

 

    public  string  FormatException( Exception  exception);  

    public  EngineOptions  Options { get ; }  

    public  void  SetScriptSourceSearchPaths( string [] paths);  

    public  string  VersionStr ing { get ; }  

4.5.2 Runtime Property 

This property returns the ScriptRuntime for the context in which this engine executes. 

Signature: 

    public  ScriptRuntime  Runtime  { get ; }  

4.5.3 LanguageDisplayName Property 

This property returns a display name for the engine or language that is suitable for UI. 

Signature: 

    public  string  LanguageDisplayName { get ; }  

4.5.4 GetRegistered* Methods 

These methods return unique identifiers for this engine and file extensions that map to this 
engine and its language. 

Where does this info come from?  Probably shouldn't be hard coded in LC, so comes from config 
data somehow? 

Signatures: 

    public  string [] GetRegisteredIdentifiers();  

    public  string [] GetRegisteredExtensions();  

4.5.5 Compile Methods 

These methods compile their input and return a CompileCode object that can be executed 
repeatedly in its default scope or in other scopes without having to recompile the code. 

The CodeDom support is extremely minimal for syntax-independent expression of semantics.  
We support CodeMemberMethods containing only the following: 
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CodeMemberMethod containing only: 

¶ CodeSnippetStatement 

¶ CodeSnippetExpression 

¶ CodePrimitiveExpression 

¶ CodeMethodInvokeExpression 

¶ CodeExpressionStatement (for holding MethodInvoke) 
 

This capture should be tightened up to spec expectations of engines and what aspects of these 
CodeDom types we do or do not expect engines to support. 

This support exists for ASP.NET pages that contain snippets of DLR languages, which had a very 
limited requirement 

Signatures 

    public  CompiledCode  Compile( Scr iptSource  scriptSource);  

    public  CompiledCode  Compile(System.CodeDom. CodeMemberMethod  code);  

4.5.6 Execute* Methods 

These methods execute source code and return a result in various ways.  All but one executes 
the code in the specified ScriptScope. 

These methods always execute the ScriptSource.  Even when the source is a file, and the engine 
has an 'import' or 'require' semantics for files within the language, these methods always 
execute the source contents. 

Signatures: 

    public  object  Execute( ScriptScope  sc ope,  

                          ScriptSource  scriptSource);  

    public  ObjectHandle  ExecuteAndGetAsHandle  

        ( ScriptScope  scope, ScriptSource  scriptSource);  

    public  T Execute<T>( ScriptScope  scope, ScriptSource  scriptSource);  

    public  int  ExecuteP rogram( ScriptSource  scriptSource);  

 

Execute returns an object that is the resulting value of running the code.  When the ScriptSource 
is a file or statement, the language decides what is an appropriate value to return.  Some 
languages return the value produced by the last expression or statement, but languages that are 
not expression based may return null. 

ExecuteAndGetAsHandle returns an ObjectHandle for use when the engine and/or scope are 
remote. 

Execute<T> returns the result as the specified type, using the engine's Operations.ConvertTo<T> 
method.  If this method cannot convert to the specified type, then it throws an exception. 

ExecuteProgram runs the source as though it were launched from an OS command shell and 
returns a process exit code indicating the success or error condition of executing the code.  Each 
time this method is called it creates a fresh ScriptScope in which to run the source, and if you 
were to use GetScope, you'd get whatever last ScriptScope the engine created for the source. 
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4.5.7 Operations Property 

This property returns a default ObjectOperations for the engine.  Because an ObjectOperations 
object caches rules for the types of objects and operations it processes, using the default 
ObjectOperations for many objects could degrade the caching benefits.  Eventually the cache for 
some operations could degrade to a point where ObjectOperations stops caching and does a full 
search for an implementation of the requested operation for the given objects.  For simple 
hosting situations, this is sufficient behavior. 

See CreateOperations for alternatives. 

Signature: 

    public  ObjectOperations  Operations { get ; }  

4.5.8 CreateOperations Methods 

These methods return a new ObjectOperations object.  See the Operations property for why you 
might want to call this. 

There currently is little guidance on how to choose when to create new ObjectOperations 
objects.  However, there is a simple heuristic.  If you were to perform some operations over and 
over on the same few objects, it would be advantageous to create an ObjectOperations just for 
use with those few objects.  If you perform different operations with many objects just once or 
twice, you can use the default instance provided by the ObjectOperations property. 

Signature: 

    public  ObjectOperations  CreateOperati ons() {  }  

    public  ObjectOperations  CreateOperations( ScriptScope  Scope ) {  }  

 

The overload that takes a ScriptScope supports pretty advanced or subtle scenarios.  It allows 
you to get an ObjectOperations that uses the execution context built up in a ScriptScope.  For 
example, the engine affiliated with the scope could be IronPython, and you could execute code 
that did an "import clr" or "import from Futures xxxx".  These change execution behaviors within 
that ScriptScope.  If you obtained objects from that scope or executing expressions in that 
scope, you may want to operate on those objects with the same execution behaviors; however, 
you generally do not need to worry about these subtleties for typical object interactions. 

4.5.9 GetTokenCategorizer Method 

This method returns a TokenCategorizer for building tools that want to scan languages and get 
token info, such as colorization categories.  If the language does not implement a 
TokenCategorizer, this throws a NotSupportedException. 

    public  TokenCategorizer  GetTokenCategorizer();  

4.5.10 GetScope Method 

This method returns the ScriptScope in which a ScriptSource executed.  The ScriptSource's 
Identifier property is the key to finding the ScriptScope.  Hosts need to make sure they create a 
ScriptSource and set its Identifier property appropriately. 
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GetScope is primarily useful for tools that need to map files to their execution scopes.  For 
example, an editor and interpreter tool might run a file Foo that imports or requires a file Bar.  
The editor's user might later open the file Bar and want to execute expressions in its context.  
The tool would need to find Bar's ScriptScope for setting the appropriate context in its 
interpreter window.  This method helps with this scenario. 

Signature: 

    public  ScriptScope  GetScope( ScriptSource  scriptSource);  

4.5.11 GetOptionsParser Method 

This method returns an OptionsParser which can parse a cmd.exe command line string.  Hosts 
that are trying to be an interactive console or incorporate standard command line switches of a 
language's console can get the engine's command line parser.  If the language does not 
implement an OptionsParser, this throws a NotSupportedException. 

    public  OptionsParser  GetOptionsParser();  

4.5.12 GetCommandLine Method 

This method returns a CommandLine which is a helper object for parsing and processing 
interactive console input, maintaining a history of input, etc.  If the language does not 
implement a CommandLine, this throws a NotSupportedException. 

This method is a place holder, and design around it will definitely change.  We have a big open 
issue to redesign language and DLR support for building interactive UI, interpreters, tools, etc., 
with some common support around command lines and consoles. 

Signature: 

    public  CommandLine GetCommandLine();  

4.5.13 GetConsole Method 

This method returns a ScriptConsole which is a helper object for the UI of an interpreter, how 
output is displayed and how we get input.  If the language does not implement a ScriptConsole, 
this returns a default Console object. 

This method is a place holder, and design around it will definitely change.  We have a big open 
issue to redesign language and DLR support for building interactive UI, interpreters, tools, etc., 
with some common support around command lines and consoles. 

Need to distinguish CommandLine and ScriptConsole and be more specific in what they do. 

Signature: 

    public  ScriptConsole  GetConsole(ConsoleOptions options);  

4.5.14 CreateScriptSourceFromString Methods 

These methods return ScriptSource objects from string contents.  These are helpers for creating 
ScriptSources' with the right language binding. 

The default ScriptSourceKind is Expression. 
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The ScriptSource's Identifier property defaults to the string of code. 

Signatures: 

    public  ScriptSource  CreateScriptSourceFromString( string  code) { }  

    pub lic  ScriptSource  CreateScriptSourceFromString  

        ( string  code, ScriptSourceKind  kind) { }  

    public  ScriptSource  CreateScriptSourceFromString  

        ( string  code, string  id) { }  

    public  ScriptSource  CreateScriptSourceFromString  

        ( string  co de, string  id, ScriptSourceKind  kind) { }  

4.5.15 CreateScriptSourceFromFile Methods 

These methods return ScriptSource objects from file contents.  These are helpers for creating 
ScriptSources' with the right language binding.  The path's extension does NOT have to be in 
ScriptRuntime.GetRegisteredFileExtensions or map to this language engine with 
ScriptRuntime.GetEngineByFileExtension. 

The default ScriptSourceKind is File. 

The ScriptSource's Identifier property will be the path argument. 

The encoding defaults to Encoding.Default. 

Signatures: 

    // ScriptSourceKind .CompilationUnit is default and ID is path.  

    public  ScriptSource  CreateScriptSourceFromFile( string  path) { }  

    public  ScriptSource  CreateScriptSourceFromFile  

        ( string  path, System.Text. Encodin g encoding) { }  

    public  ScriptSource  CreateScriptSourceFromFile  

        ( string  path, System.Text. Encoding  encoding,  

         ScriptSourceKind  kind) { }  

4.5.16 CreateScriptSourceFromStream Methods 

These methods return ScriptSource objects from stream contents.  These are helpers for 
creating ScriptSources' with the right language binding. 

The default ScriptSourceKind is File. 

The encoding defaults to Encoding.Default. 

Signatures: 

    public  ScriptSource  CreateScriptSourceFromStream( Stream  content,  

                                                     string  id) { }  

    public  ScriptSource  CreateScriptSourceFromStream  

        ( Stream  content, string  id, System.Text. Encoding  encoding) { }  

    public  ScriptSource  CreateScriptSourceFromStream  

        ( Stream  conten t, string  id, System.Text. Encoding  encoding,  

         ScriptSourceKind  kind) { }  
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4.5.17 CreateScriptSource Method 

This method returns a ScriptSource with the content provider supplied.  This helper lets you own 
the content provider so that you can implement a stream over internal host data structures, 
such as an editor's text representation. 

    public  ScriptSource  CreateScriptSource  

        ( SourceContentProvider  contentProvider, string  id,  

         ScriptSourceKind  kind) { }  

4.5.18 GetVariable* Methods 

These methods return the value of variables in the scope argument.  They are duals to the 
members on ScriptScope, and they provide language-specific look up semantics.  For example, if 
your language is case-insensitive or provides name mappings so that variables appear with 
naming conventions in this engine's language, these methods help you look up names with 
these language-specific behaviors. 

Signatures: 

    public  object  GetVariable( ScriptScope  scope, string  name);  

    public  ObjectHandle  GetVariableAsHandle( ScriptScop e scope,  

                                            string  name);  

    public  T GetVariable<T>( ScriptScope  scope, string  name);  

4.5.19 RemoveVariable Method 

This method removes a variable from the scope, performing a language-specific lookup.  See 
"GetVariable* Methods" for why we offer this dual to ScriptScope's member. 

Signature: 

    public  bool  RemoveVariable( ScriptScope  scope, string  name);  

4.5.20 SetVariable Methods 

This method sets a variable's value in the scope, performing a language-specific lookup.  See 
"GetVariable* Methods" for why we offer this dual to ScriptScope's member. 

Signature: 

    public  void  SetVariable( ScriptScope  scope, string  name,  

                            object  value);  

    public  void  SetVariable( ScriptScope  scope, string  name,  

                            ObjectHandle  value);  

4.5.21 TryGetVariable* Methods 

This method tries to get a variable's value from the scope, performing a language-specific 
lookup.  See "GetVariable* Methods" for why we offer this dual to ScriptScope's member. 

Signature: 

    public  bool  TryGetVariable( ScriptScope  scope, string  name,  

                               out  object  value);  

    public  bool  TryGetVariableAsHandle( ScriptScope  scope, string  name,  

                                       out  ObjectHandle  value);  
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    public  bool  TryGetVariable<T>( ScriptScope  scope, string  name,  

                                  out  T value);  

4.5.22 ContainsVariable Method 

This method returns whether the scope contains a binding for the variable name, performing a 
language-specific lookup.  See "GetVariable* Methods" for why we offer this dual to 
ScriptScope's member. 

Signature: 

    public  bool  ContainsVariable( ScriptScope  scope, string  name);  

4.5.23 GetService Method 

This method returns a language-specific service.  It provides a point of extensibility for a 
language implementation to offer more functionality than the standard engine members 
discussed here.  If the specified service is not available, this throws a NotSupportedException. 

Currently no Microsoft-provided engines offer any additional services. 

    public  ServiceType GetService<ServiceType>( params  object [] args)  

                                  where  ServiceType : class ;  

4.5.24 FormatException Method 

This method returns a string in the style of this engine's language to describe the exception 
argument. 

    public  string  FormatException( Exception  exception);  

4.5.25 Options Property 

This property returns the EngineOptions this engine is using.  EngineOptions lets you control 
behaviors such as whether debugging is enabled, whether code should be interpreted or 
compiled, etc. 

Shouldn't this be get/set?  How do you supply the options? 

Engine options, registration, and setup have not been fully designed yet. 

    public  EngineOptions  Options { get ; }  

4.5.26 SetScriptSourceSearchPaths Method 

This method sets the search paths used by the engine for loading files when a script wants to 
import or require another file of code.  This setting affects this engine's processing of code that 
loads other files.  When hosts call ScriptRuntime.ExecuteFile, the host's resolution or the default 
host's DLRPath controls partial file name resolution. 

    public  void  SetScriptSourceSearchPaths( string [] paths);  

4.5.27 VersionString Property 

This property returns the engine's version as a string.  The format is language-dependent. 
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    public  string  Vers ionString { get ; }  

 

    ScriptEngine  ToRemotable  { get ; }  

4.5.28 ToRemotable Property 

This property returns a remotable counterpart for this object, returning self if this is already a 
remote ScriptEngine. 

Signature: 

    Script Engine  ToRemotable  { get ; }  

4.6 ScriptSource Class 

ScriptSource represents source code.  Some methods take a path string, but most methods take 
ScriptSource objects.  The ScriptSource provides a source reader and describes the source 
sufficiently to guide parsing or executing it.  For example, the source could be marked as being 
an expression or a statement for language that distinguish them.  The code could be marked as 
being interactive, which means the language's parser should handle standard interpreter 
affordances the language might support (for example, Python's "_" variable or VB's "?" syntax). 

ScriptSources also have an Identifier property.  This is mostly useful for those marked as being a 
file.  The Identifier is the key for engines recognizing ScriptSources they have seen before so that 
they do not repeatedly load files when load-once semantics should apply.  The Identifier also 
helps the engine find the ScriptScope the file executed in which is useful for some tool host 
scenarios. 

You can get ScriptScopes from factory methods on ScriptEngine. 

This class is MBRO, so it does not implement IRemotable DLR ToRemotable pattern. 

4.6.1 Class Summary 

public  sealed  class  ScriptSource  : MarshalByRefObject  {  

  internal  ScriptSource(foo bar);  

  public  string  Identifier { get ; set ;}  

  public  ScriptSourceKin d Kind { get ;}  

  public  SourceContentProvider  ContentProvider { get ; set ;}  

  public  bool  DisableLineFeedLineSeparator { get ; set ; }  

  public  bool  IsReloadable { get ; set ; }  

  public  bool  IsVisibleToDebugger { get ; set ;}  

 

  public  ScriptSource Properties  Get CodeProperties();  

 

  // We need engine because the state on the source unit is  

  //  language - dependent.  

  // Don't want to store langID because if passed to foreign env,  

  // could be different engine version.  

  public  ScriptEngine  Engine { get ;  }  

 

  publ ic  ScriptSourceReader GetReader() { }  

  public  void  Reload() { }  

 

  // line/file mapping:  
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  public  string  GetCode() { }  

  public  string  GetCodeLine( int  line) { }  

  public  string [] GetCodeLines( int  start, int  count) { }  

  public  SourceSpan  MapLine( SourceSpa n span) {  }  

  public  SourceLocation  MapLine( SourceLocation  loc) {  }  

  public  int  MapLine( int  line) { }  

  public  string  GetSymbolDocument( int  line) { }  

  public  void  SetLineMapping  

              (IList<KeyValuePair< int , int >> lineMap) { }  

  public  void  SetDocumentMapping  

              (IList<KeyValuePair< int , string >> fileMap) { }  

4.6.2 Identifier Property 

This property gets or sets the unique identifier for this source unit.  In many cases the Identifier 
doesn't matter.  It is mostly useful for file ScriptSources.  The Identifier is the key for engines 
recognizing ScriptSources they have seen before so that they do not repeatedly load files when 
load-once semantics should apply.  The Identifier also helps the engine find the ScriptScope the 
file executed in which is useful for some tool host scenarios (see ScriptEngine.GetScope). 

The Identifier is typically the string on which the ScriptSource was created, but it could be 
anything.  The DLR does NOT ensure the Identifier is unique. 

Signature: 

  public  string  Iden tifier { get ; set ;}  

4.6.3 Kind Property 

This property returns the kind of source this ScriptSource represents: expression, statement, 
file, interactive, etc.  This property is a hint to the ScriptEngine how to parse the code and how 
to use the string on which the ScriptSource was created (as a file name or the code itself). 

Signature: 

  public  ScriptSourceKind  Kind { get ;}  

4.6.4 DisableLineFeedLineSeparator Property 

This property gets or sets whether linefeed alone is a newline sequence, or whether return 
immediately followed by linefeed is required.  This only affects line mapping support, unless the 
difference in these sequences has some particular semantics to a language. 

This name is pretty awkward, and I think it is spelled incorrectly.  It should at least be 
DisableLinefeedLineSeparator, but I think a better name is DisableLinefeedSeparator. 

I think this name is confusing because when this property is true, then the code seeks to '\n', 
which seems counter-intuitive. 

I think this property is a bit bizarre because it work on PCs and Unix files alike.  It seems you'd 
only ever set it if you knew you got text from a mac, in which case maybe it should be about 
whether '\ r' alone is a sufficient line-terminating sequence. 

Signature: 

  public  bool  DisableLineFeedLineSepara tor { get ; set ; }  
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4.6.5 IsReloadable Property 

This property gets and sets whether the content of the ScriptSource can be refreshed.  Typically, 
this is only true when the source is a file.  However, someone could supply a 
SourceContentReader for string input and have a model for refreshing the string from some 
source or a web server. 

Signature: 

  public  bool  IsReloadable { get ; set ; }  

4.6.6 IsVisibleToDebugger Property 

This property returns whether the ScriptSource's content is available for VS-style debugging 
support (that is, is there a file on disk). 

Signature: 

  public  bool  IsVisibleToDebugger { get ; set ;}  

4.6.7 GetCodeProperties Method 

This method returns the properties of the code to support tools.  The values indicate the state of 
parsing the source relative to completeness, or whether the source is complete enough to 
execute. 

Signature: 

  public  ScriptSource Properties  GetCodeProperties();  

4.6.8 Engine Property 

This property returns the language engine associated with this ScriptSource.  There is always a 
language tied to the source for both convenience and because you need to know what language 
should parse the source.  We do not think it is useful to support having a piece of code that 
could perhaps be parsed by multiple languages, so it is not worth keeping the source entirely 
independent of engines. 

Signature: 

  public  ScriptEngine  Engine { get ;  }  

4.6.9 Reload Method 

This method gets fresh contents for the source.  If the ScriptSource.Kind is a file, then this 
reloads the file's contents from disk.  Ultimately, this just calls the content provider's reload 
method, which hosts can override if needed for special source content delivery. 

Reloading the source's contents resets all parsing and state to the beginning of the source. 

Signature: 

  public  void  Reload() { }  
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4.6.10 ContentProvider Property 

This property gets or sets the content provider for the source.  This returns the same object 
each time. 

Signature: 

  public  SourceContentProvider  ContentProvider { get ; set ;}  

 

4.6.11 GetReader Method 

This method returns a TextReader bound to this ScriptSource, and this TextReader adheres to 
DisableLineFeedLineSeparator property for reading lines and seeking.  Every time you call this 
method you get a new ScriptSourceReader that combines the content provider's TextReader 
with this ScriptSource. 

I think we need to think through ContentProvider (which needs to be there for hosts to supply), 
GetReader (which Tomas argue's is a convenience for source consumers), and 
ScriptSourceReader.  It isn't clear to me that it is meaningful for ScriptSourceReader to be a new 
instance they all alias the content provider's reader; how is this isolated read state?  Do we really 
need distinct readers? 

Signature: 

  public  ScriptSourceReader GetReader() { }  

4.6.12 GetCode Method 

This method returns all the source code contents as a string.  The result may share storage with 
the string passed to create the ScriptSource. 

Signature: 

  public  string  GetCode() { }  

4.6.13 GetCodeLine* Methods 

These methods return a string (or strings) for the line (or lines) indexed.  The result may share 
storage with the string passed to create the ScriptSource. 

Signatures: 

  public  string  GetCodeLine( int  line) { }  

  public  string [] GetCodeLines( int  start, int  count) { }  

4.6.14 MapLine Methods 

These methods map physical line numbers to virtual line numbers for reporting errors or other 
information to users.  These are useful for languages that support line number directives for 
their parsers and error reporting. 

Signatures: 

  public  SourceSpan  MapLine( SourceSpan  span) {  }  

  public  SourceLocation  MapLine( SourceLocation  loc) {  }  

  public  int  MapLine( int  line) { }  
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4.6.15 GetSymbolDocument Method 

This method maps a physical line number to a .NET CLR pdb or file with symbol information in it.  
The result is an absolute path or relative path that resolves in a standard .NET way to the 
appropriate file. 

Signature: 

  public  string  GetSymbolDocument( int  line) { }  

4.6.16 SetLineMapping Method 

This method allows parsers to set line mapping information to support MapLine methods.  It is 
undefined what the nature of the mapping information is (sparse or exhaustive, totally ordered 
or ordered how, etc.). 

Should this be on ScriptSource?  It is used internally by parsers. 

Signature: 

  public  void  SetLineMapping  

              (IList<KeyValuePair< int , int >> lineMap) { }  

4.6.17 SetDocumentMapping Method 

This method allows parsers or engines to set symbol information file names for use with 
GetSymbolDocument.  It is undefined what the nature of the mapping information is (sparse or 
exhaustive, totally ordered or ordered how, etc.). 

Should this be on ScriptSource?  It is used internally by parsers. 

Signature: 

  public  void  SetDocumentMapping  

              (IList<KeyValuePair< int , string >> fileMap) { }  

4.7 CompiledCode Class 

CompiledCode represents code that has been compiled to execute repeatedly without having to 
compile it each time, and it represents the default ScriptScope the code runs in.  The default 
scope may have optimized variable storage and lookup for the code.  You can always execute 
the code in any ScriptScope if you need it to execute in a clean scope each time, or you want to 
accumulate side effects from the code in another scope. 

You can get CompiledCode from Compile methods on ScriptEngine.  CompiledCode objects have 
an internal reference to the engine that produced them.  Because they have a default scope in 
which to execute, and the use for CompiledCode objects is to execute them, they have several 
execute methods. 

This class implements IRemotable. 

Note, members that take or return ObjectHandles are not present on Silverlight. 
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4.7.1 Class Summary 

public  class  CompiledCode  : IRemotable <CompiledCode>  {  

    internal  CompiledCode();  

    public  ScriptScope DefaultScope { get ; }  

    public  object  Execute() {}  

    public  object  Execute(ScriptScope scope) { }  

    public  ObjectHandle  ExecuteAndGetAsHandle() { }  

    public  ObjectHandle  ExecuteAndGetAsHandle(ScriptScope scope) { }  

    public  T Execute<T>() { }  

    public  T Execute<T>(ScriptScope scope) { }  

    public  CompiledCode  ToRemotable  { get ; }  

4.7.2 DefaultScope Property 

This property returns the default ScriptScope in which the code executes.  This allows you to 
extract variable values after executing the code or insert variable bindings before executing the 
code. 

Signature: 

    public  ScriptScope DefaultScope { get ; }  

4.7.3 Execute* Methods 

These methods execute the compiled code in a variety of ways.  Half of the overloads do the 
same thing as their complement, one executes in the default scope while the other takes a 
ScriptScope in which to execute the code. 

Signatures: 

    public  object  Execute() {}  

    public  object  Execute(S criptScope scope) { }  

    public  ObjectHandle  ExecuteAndGetAsHandle() { }  

    public  ObjectHandle  ExecuteAndGetAsHandle(ScriptScope scope) { }  

    public  T Execute<T>() { }  

    public  T Execute<T>(ScriptScope scope) { }  

 

ExecuteAndGetAsHandle returns an ObjectHandle for use when the engine and/or scope are 
remote. 

Execute<T> returns the result as the specified type, using the engine's Operations.ConvertTo<T> 
method.  If this method cannot convert to the specified type, then it throws an exception. 

4.7.4 ToRemotable 

This property returns a remotable counterpart for this object, returning self if this is already a 
remote CompiledCode. 

Signature 

    public  CompiledCode  ToRemotable  { get ; }  
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4.8 ObjectOperations Class 

This class is essentially a utility class containing operations on objects.  The operations work on 
objects emanating from a ScriptRuntime or straight up .NET static objects. 

You get ObjectOperation objects from ScriptEngines.  The operations have a language-specific 
behavior.  For example, calling GetMember on most objects and "__dict__", using an 
ObjectOperations obtained from an IronPython ScriptEngine, will return the object's dictionary 
of members; however, using an ObjectOperations obtained from an IronRuby engine, would 
raise a member missing exception. 

The reason ObjectOperations is a utility class that is not static is that the instances provide a 
context of caching for performing the operations.  If you were to perform several operations 
over and over on the same few objects, it would be advantageous to create a special 
ObjectOperations just for use with those few objects.  If you perform different operations with 
many objects just once or twice, you can use the default instance provided by the ScriptEngine. 

Half of the methods do the same thing as their complement, one works with objects of type 
Object while the other works with ObjectHandles.  We need the overloads for clear method 
selection and to allow for an ObjectHandle to be treated as Object should that be interesting. 

Is the above paragraph appropriate justification?  It doesn't feel strong enough or articulated 
well? 

You obtain ObjectOperation objects from ScriptEngines' Operations property and 
CreateOperations method. 

This class implements IRemotable. 

Note, members that take or return ObjectHandles are not present on Silverlight. 

4.8.1 Class Summary 

public  class  ObjectOperations  : IRemotable <ObjectOperations>  {  

    internal  ObjectOperations();  

    public  ScriptEngine  LanguageEngine { get  {  } }  

 

    // Object overloads  

    //  

    public  bool  IsCallabl e( object  obj);  

    // Should never need this.  Docs and and samples guide you to  

    // getting callable  delegates back, so don't need it.  Here as  

    // parallel to ObjHandle member.  

    public  object  Call( object  obj, params  object [] parameters) {  }  

 

    public  object  GetMember( object  obj, string  name) {  }  

    public  T GetMember<T>( object  obj, string  name) {  }  

    public  bool  TryGetMember( object  obj, string  name,  

                             out  object  value);  

    public  bool  ContainsMember( object  obj, string  name);  

    public  bool  RemoveMember(object  obj, string  name) { }  

 

    public  void  SetMember( object  obj, string  name, object  value) { }  

    public  void  SetMember<T>( object  obj, string  name, T value) { }  

 



53 

    // First one throws exception if canno t convert.  

    public  T ConvertTo<T>( object  obj) {  }  

    public  bool  TryConvertTo<T>( object  obj, out  T result) { }  

    public  object  ConvertTo( object  obj, Type  type) { }  

    public  bool  TryConvertTo( object  obj, Type  type, out  object  result) 

{ }  

 

    publi c  string  GetCodeRepresentation( object  obj) {  }  

    public  string [] GetMemberNames( object  obj) {  }  

    public  string  GetDocumentation( object  obj);  

    public  string [] GetCallSignatures( object  obj);  

 

    public  object  DoOperation( Operators  op, object  targe t) { }  

    public  Tret DoOperation<TTarget, Tret>( Operators  op, TTarget 

target)  

    public  object  Add( object  self, object  other) { }  

    public  object  Subtract( object  self, object  other) { }  

    public  object  Power( object  self, object  other) { }  

    public  object  Multiply( object  self, object  other) { }  

    public  object  Divide( object  self, object  other) { }  

    public  object  Modulus( object  self, object  other) { }  

    public  object  LeftShift( object  self, object  other) { }  

    public  object  RightShift( object  self, object  other) {  

 

    // ObjectHandle overloads  

    //  

    public  bool  IsCallable( ObjectHandle  obj);  

    // Though we guide people to get delegates that are just callable,  

    // we need these for delegates that do not remote.  

    public  ObjectHandle  Call( ObjectHandle  obj,  

                             params  ObjectHandle [] parameters) { }  

    public  ObjectHandle  Call( ObjectHandle  obj,  

                             params  Object [] parameters) { }  

 

    public  void  SetMember( ObjectHandle  obj, string  name,  

                          ObjectHandle  value) { }  

    public  void  SetMember<T>( ObjectHandle  obj, string  name, T value) { }  

 

    public  object  GetMember( ObjectHandle  obj, string  name) { }  

    public  T GetMember<T>( ObjectHandle  obj, string  name) { }  

    public  bool  TryGetMember( Objecthandle  obj, string  name,  

                             out  object  value);  

    public  bool  ContainsMember( Objecthandle  obj, string  name);  

 

    // return false or throw if readonly?  

    public  bool  RemoveMember(ObjectHandle  obj, string  name) { }  

 

    public  ObjectHandle  ConvertTo<T>( ObjectHandle  obj) {  }  

    public  bool  TryConvertTo<T>( ObjectHandle  obj, out  T result) { }  

    public  ObjectHandle  ConvertTo( ObjectHandle  obj, Type  type) { }  

    public  bool  TryConvertTo( ObjectHandle  obj, Type  type,  

                             out  ObjectHandle  result) { }  

 

    public  T Unwrap<T>( ObjectHandle  obj) {  }  

 

    public  string  GetCodeRepresentation( ObjectHandle  obj) {  }  

    public  string [] GetMemberNames( ObjectHandle  obj) {  }  
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    public  st ring  GetDocumentation( ObjectHandle  obj);  

    public  string [] GetCallSignatures( ObjectHandle  obj);  

 

    public  object  DoOperation( Operators  op, ObjectHandle  target) { }  

    public  Tret DoOperation<TTarget, Tret>( Operators  op, TTarget 

target)  

    public  obje ct  Add( ObjectHandle  self, ObjectHandle  other) { }  

    public  object  Subtract( ObjectHandle  self, ObjectHandle  other) { }  

    public  object  Power( ObjectHandle  self, ObjectHandle  other) { }  

    public  object  Multiply( ObjectHandle  self, ObjectHandle  other) { }  

    public  object  Divide( ObjectHandle  self, ObjectHandle  other) { }  

    public  object  Modulus( ObjectHandle  self, ObjectHandle  other) { }  

    public  object  LeftShift( ObjectHandle  self, ObjectHandle  other) { }  

    public  object  RightShift( ObjectHandle  self,  ObjectHandle  other) { }  

4.8.2 LanguageEngine Property 

    public  ScriptEngine  LanguageEngine { get  {  } }  

4.8.3 IsCallable Methods 

    public  bool  IsCallable( object  obj);  

    public  bool  IsCallable( ObjectHandle  obj);  

4.8.4 Call Methods 

    // Should never need this.  Docs a nd and samples guide you to  

    // getting callable  delegates back, so don't need it.  Here as  

    // parallel to ObjHandle member.  

    public  object  Call( object  obj, params  object [] parameters) {  }  

    // Though we guide people to get delegates that ar e just callable,  

    // we need these for delegates that do not remote.  

    public  ObjectHandle  Call( ObjectHandle  obj,  

                             params  ObjectHandle [] parameters) { }  

    public  ObjectHandle  Call( ObjectHandle  obj,  

                             params  Object [] parameters) { }  

 

4.8.5 GetMember* Methods 

    public  object  GetMember( object  obj, string  name) {  }  

    public  T GetMember<T>( object  obj, string  name) {  }  

    public  ObjectHandle  GetMember( ObjectHandle  obj, string  name) { }  

    public  T GetMember<T>( ObjectHandle  obj, string  name) { }  

4.8.6 TryGetMember Methods 

    public  bool  TryGetMember( object  obj, string  name,  

                             out  object  value);  

    public  bool  TryGetMember( Objecthandle  obj, string  name,  

                             out  object  value);  

4.8.7 ContainsMember Methods 

    public  bool  ContainsMember( object  obj, string  name);  

    public  bool  ContainsMember( Objecthandle  obj, string  name);  
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4.8.8 RemoveMember Methods 

    public  bool  RemoveMember(object  obj, string  name) { }  

    // re turn false if readonly?  

    public  bool  RemoveMember(ObjectHandle  obj, string  name) { }  

4.8.9 SetMember Methods 

    public  void  SetMember( object  obj, string  name, object  value) { }  

    public  void  SetMember<T>( object  obj, string  name, T value) { }  

    public  voi d SetMember( ObjectHandle  obj, string  name,  

                          ObjectHandle  value) { }  

    public  void  SetMember<T>( ObjectHandle  obj, string  name, T value) { }  

4.8.10 ConvertTo* Methods 

    // First one throws exception if cannot convert.  

    public  T Conve rtTo<T>( object  obj) {  }  

    public  object  ConvertTo( object  obj, Type  type) { }  

    public  ObjectHandle  ConvertTo<T>( ObjectHandle  obj) {  }  

    public  ObjectHandle  ConvertTo( ObjectHandle  obj, Type  type) { }  

4.8.11 TryConvertTo* Methods 

    public  bool  TryConvertT o<T>( object  obj, out  T result)  

    public  bool  TryConvertTo( object  obj, Type  type, out  object  result)  

    public  bool  TryConvertTo<T>( ObjectHandle  obj, out  T result) { }  

    public  bool  TryConvertTo( ObjectHandle  obj, Type  type,  

                             out  ObjectHandle  result) { }  

4.8.12 Unwrap<T> Method 

Signature: 

    public  T Unwrap<T>( ObjectHandle  obj) {  }  

 

4.8.13 GetCodeRepresentation Methods 

    public  string  GetCodeRepresentation( object  obj) {  }  

    public  string  GetCodeRepresentation( ObjectHandle  obj) {  }  

4.8.14 GetMemberNames Methods 

    public  string [] GetMemberNames( object  obj) {  }  

    public  string [] GetMemberNames( ObjectHandle  obj) {  }  

4.8.15 GetDocumentation Methods 

    public  string  GetDocumentation( object  obj);  

    public  string  GetDocumentation( ObjectHandle  obj);  

4.8.16 GetCallSignatures Methods 

    public  string [] GetCallSignatures( object  obj);  

    public  string [] GetCallSignatures( ObjectHandle  obj);  
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4.8.17 DoOperation* Methods 

    public  object  DoOperation( Operators  op, object  target) { }  

    public  Tret DoOperation<TTarge t, Tret>( Operators  op, TTarget 

target)  

    public  object  DoOperation( Operators  op, ObjectHandle  target) { }  

    public  Tret DoOperation<TTarget, Tret>( Operators  op, TTarget 

target)  

4.8.18 Add Methods 

    public  object  Add( object  self, object  other) { }  

    public  object  Add( ObjectHandle  self, ObjectHandle  other) { }  

4.8.19 Subtract Methods 

    public  object  Subtract( object  self, object  other) { }  

    public  object  Subtract( ObjectHandle  self, ObjectHandle  other) { }  

4.8.20 Power Methods 

    public  object  Power( object  self, objec t  other) { }  

    public  object  Power( ObjectHandle  self, ObjectHandle  other) { }  

4.8.21 Multiply Methods 

    public  object  Multiply( object  self, object  other) { }  

    public  object  Multiply( ObjectHandle  self, ObjectHandle  other) { }  

4.8.22 Divide Methods 

    public  objec t  Divide( object  self, object  other) { }  

    public  object  Divide( ObjectHandle  self, ObjectHandle  other) { }  

4.8.23 Modulus Methods 

    public  object  Modulus( object  self, object  other) { }  

    public  object  Modulus( ObjectHandle  self, ObjectHandle  other) { }  

4.8.24 LeftShift Methods 

    public  object  LeftShift( object  self, object  other) { }  

    public  object  LeftShift( ObjectHandle  self, ObjectHandle  other) { }  

4.8.25 RightShift Methods 

    public  object  RightShift( object  self, object  other) {  

    public  object  RightShift( ObjectHa ndle  self, ObjectHandle  other) { }  
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4.9 Operators Enum 

4.9.1 Summary 

public  enum Operators  {  

    None,  

    ConvertToString,  

    ValueHash,  

    Call,  

    CodeRepresentation,  

    MemberNames, 

    Documentation,  

    CallSignatures,  

    IsCallable,  

    // Generated ...  

    Add,  

    Subtract,  

    Power,  

    Multiply,  

    FloorDivide,  

    Divide,  

    TrueDivide,  

    Mod,  

    LeftShift,  

    RightShift,  

    BitwiseAnd,  

    BitwiseOr,  

    Xor,  

    LessThan,  

    GreaterThan,  

    LessThanOrEqual,  

    GreaterThanOrEqual,  

    Equal s,  

    NotEquals,  

    LessThanGreaterThan,  

    InPlaceAdd,  

    InPlaceSubtract,  

    InPlacePower,  

    InPlaceMultiply,  

    InPlaceFloorDivide,  

    InPlaceDivide,  

    InPlaceTrueDivide,  

    InPlaceMod,  

    InPlaceLeftShift,  

    InPlaceRightShift,  

    InPlac eBitwiseAnd,  

    InPlaceBitwiseOr,  

    InPlaceXor,  

    ReverseAdd,  

    ReverseSubtract,  

    ReversePower,  

    ReverseMultiply,  

    ReverseFloorDivide,  

    ReverseDivide,  

    ReverseTrueDivide,  

    ReverseMod,  
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    ReverseLeftShift,  

    ReverseRightShift,  

    ReverseBitwiseAnd,  

    ReverseBitwiseOr,  

    ReverseXor,  

    //END GENERATED 

    Contains,  

    GetItem,  

    SetItem,  

    DeleteItem,  

    GetSlice,  

    SetSlice,  

    DeleteSlice,  

    Length,  

    Compare,  

    DivMod,  

    ReverseDivMod,  

    GetMember,  

    GetBoundMember,  

    SetMember,  

    DeleteMember,  

    GetMemberNames,  

    AbsoluteValue,  

    Positive,  

    Negate,  

    OnesComplement,  

    ConvertToBigInteger,  

    ConvertToComplex,  

    ConvertToDouble,  

    ConvertToInt32,  

    ConvertToHex,  

    ConvertToOcta l,  

    ConvertToBoolean,  

    RightShiftUnsigned,         //Operator for rshiftu  

    InPlaceRightShiftUnsigned,  //Operator for in - place rshiftu  

    ReverseRightShiftUnsigned,  //Operator for reverse rshiftu  

    RightShiftSigned,  

    Not,                        // boolean negation  

    Increment,  

    Decrement,  

    Assign,  

    IsFalse,  

    IsTrue,  

    Or,  

    And,  

    IntegralDivide,  

    Concatenate,  

    Like,  

    Comma, 

    GetEnumerator,  

    Dispose,  

    // TODO: What about these operators?  Should they go away? 

    GetState,                   // Python reduce protocol  

    Missing,                    // Python style missing dictionary key  

    GetDescriptor,              // user defined descriptor  

    SetDescriptor,              // user defined data descripto r  

    DeleteDescriptor,           // user defined data descriptor  
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    MoveNext,                   // iterator protocol  

    Coerce,                     // coersion  

    Unassign,                   // finalization  

 

    IdMask = 0x7fffffff,  

    UserDefinedFlag  = unchecked (( int )0x80000000),  

4.9.2 XXXX 

public  enum Operators  {  

    None,  

 

    ///  <summary>  

    ///  Unary conversion operator.  

    ///   

    ///  Returns the string representation of the instance.  

    ///   

    ///  The standard name for this operator is "ToStri ng".  

    ///  </summary>  

    ConvertToString,  

    ///  <summary>  

    ///  Unary operator.  

    ///   

    ///  Get the hash code of the instance.  May throw an exception if 

the instance is unhashable.  

    ///  </summary>  

    ValueHash,  

    ///  <summary>  

    ///  Bi nary operator.  

    ///   

    ///  Attempt to call the object.  Arguments are the object and the 

arguments for the call.  The  

    ///  arguments for the call can either be an object array (normal 

call) or a KwCallInfo class for  

    ///  performing a keyword bas ed call.  

    ///   

    ///  The standard name for this operator is "Call".  

    ///  </summary>  

    Call,  

    ///  <summary>  

    ///  Unary operator.  

    ///   

    ///  Returns a string which defines the object in code or a language 

specific format for  

    ///  obj ects which cannot be represented in code.  This operator 

generally is not used in  

    ///  a non - language specific scenario.  

    ///  </summary>  

    CodeRepresentation,  

    ///  <summary>  

    ///  Unary operator.  

    ///   

    ///  Gets the list of members that belong to the current object 

returned as an IList of string  

    ///  </summary>  

    MemberNames, 

    ///  <summary>  
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    ///  Unary operator.  

    ///   

    ///  Gets various documentation about the object returned as a 

string  

    ///  </summary>  

    Documentation ,  

    ///  <summary>  

    ///  Unary operator.  

    ///   

    ///  Gets information about the type of parameters, returned as a 

string.  

    ///  </summary>  

    CallSignatures,  

    ///  <summary>  

    ///  Unary operator.  

    ///   

    ///  Checks whether the object is  callable or not, returns true if 

it is.  

    ///  </summary>  

    IsCallable,  

 

    #region  Generated Table of Operators  

 

    // *** BEGIN GENERATED CODE ***  

 

    ///<summary> Operator for performing add </summary>  

    Add,  

    ///<summary> Operator for performi ng sub </summary>  

    Subtract,  

    ///<summary> Operator for performing pow </summary>  

    Power,  

    ///<summary> Operator for performing mul </summary>  

    Multiply,  

    ///<summary> Operator for performing floordiv </summary>  

    FloorDivide,  

    ///<summary> Operator for performing div </summary>  

    Divide,  

    ///<summary> Operator for performing truediv </summary>  

    TrueDivide,  

    ///<summary> Operator for performing mod </summary>  

    Mod,  

    ///<summary> Operator for performing lshift </summary>  

    LeftShif t,  

    ///<summary> Operator for performing rshift </summary>  

    RightShift,  

    ///<summary> Operator for performing and </summary>  

    BitwiseAnd,  

    ///<summary> Operator for performing or </summary>  

    BitwiseOr,  

    ///<summary> Operator for performing xo r </summary>  

    Xor,  

    ///<summary> Operator for performing lt </summary>  

    LessThan,  

    ///<summary> Operator for performing gt </summary>  

    GreaterThan,  

    ///<summary> Operator for performing le </summary>  

    LessThanOrEqual,  
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    ///<summary> Operator  for performing ge </summary>  

    GreaterThanOrEqual,  

    ///<summary> Operator for performing eq </summary>  

    Equals,  

    ///<summary> Operator for performing ne </summary>  

    NotEquals,  

    ///<summary> Operator for performing lg </summary>  

    LessThanGreat erThan,  

    ///<summary> Operator for performing in - place add </summary>  

    InPlaceAdd,  

    ///<summary> Operator for performing in - place sub </summary>  

    InPlaceSubtract,  

    ///<summary> Operator for performing in - place pow </summary>  

    InPlacePower,  

    ///<summary> Operator for performing in - place mul </summary>  

    InPlaceMultiply,  

    ///<summary> Operator for performing in - place floordiv </summary>  

    InPlaceFloorDivide,  

    ///<summary> Operator for performing in - place div </summary>  

    InPlaceDivide,  

    ///<summary> Operator for performing in - place truediv </summary>  

    InPlaceTrueDivide,  

    ///<summary> Operator for performing in - place mod </summary>  

    InPlaceMod,  

    ///<summary> Operator for performing in - place lshift </summary>  

    InPlaceLeftShift,  

    ///<summary> Operator for performing in - place rshift </summary>  

    InPlaceRightShift,  

    ///<summary> Operator for performing in - place and </summary>  

    InPlaceBitwiseAnd,  

    ///<summary> Operator for performing in - place or </summary>  

    InPlaceBitwiseOr ,  

    ///<summary> Operator for performing in - place xor </summary>  

    InPlaceXor,  

    ///<summary> Operator for performing reverse add </summary>  

    ReverseAdd,  

    ///<summary> Operator for performing reverse sub </summary>  

    ReverseSubtract,  

    ///<summar y>Operator for performing reverse pow </summary>  

    ReversePower,  

    ///<summary> Operator for performing reverse mul </summary>  

    ReverseMultiply,  

    ///<summary> Operator for performing reverse floordiv </summary>  

    ReverseFloorDivide,  

    ///<summary> Operator for performing reverse div </summary>  

    ReverseDivide,  

    ///<summary> Operator for performing reverse truediv </summary>  

    ReverseTrueDivide,  

    ///<summary> Operator for performing reverse mod </summary>  

    ReverseMod,  

    ///<summary> Operator  for performing reverse lshift </summary>  

    ReverseLeftShift,  

    ///<summary> Operator for performing reverse rshift </summary>  

    ReverseRightShift,  

    ///<summary> Operator for performing reverse and </summary>  

    ReverseBitwiseAnd,  

    ///<summary> Oper ator for performing reverse or </summary>  
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    ReverseBitwiseOr,  

    ///<summary> Operator for performing reverse xor </summary>  

    ReverseXor,  

 

    // *** END GENERATED CODE ***  

 

    #endregion  

 

    ///  <summary>  

    ///  Binary operator.  

    ///   

    ///  Checks to see if the instance contains another object.  Returns 

true or false.  

    ///   

    ///  The standard name for this operator is "Contains".  

    ///  </summary>  

    Contains,  

    ///  <summary>  

    ///  n- ary operator.  

    ///   

    ///  Gets the value at th e specified index from the instance.  

    ///   

    ///  One or more indexes can be provided as individual arguments.  

    ///  </summary>  

    GetItem,  

    ///  <summary>  

    ///  n- ary operator.  

    ///   

    ///  Sets the value at the specified index in the insta nce.  

    ///   

    ///  One or more indexes can be provided as individual arguments.  

The last value provided is the value to be set.  

    ///  </summary>  

    SetItem,  

    ///  <summary>  

    ///  n- ary operator.  

    ///   

    ///  Removes the item from the specifi ed index in the instance.  

    ///   

    ///  One or more indexes can be provided as individual arguments.  

    ///  </summary>  

    DeleteItem,  

    ///  <summary>  

    ///  Binary or Ternary operator.  

    ///   

    ///  Gets the specified range of elements (slice) f rom the instance.  

    ///   

    ///  The slice parameters may include the start index, the end 

index, and the step value.  The step value is optional.  

    ///   

    ///  A value of Type.Missing may be provided if no parameter was 

explicitly provided for a star t, stop or step parameter.  

    ///  </summary>  

    GetSlice,  

    ///  <summary>  

    ///  n- ary operator.  

    ///   
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    ///  Sets the specified range of elements in the instance.  

    ///   

    ///  The slice parameters may include the start index, the end 

index, a nd the step value.  The step  

    ///  value is optional.  The last parameter is the value to be 

assigned.  

    ///   

    ///  A value of Type.Missing may be provided if no parameter was 

explicitly provided for a start, stop or step parameter.  

    ///  </summary > 

    SetSlice,  

    ///  <summary>  

    ///  n- ary operator.  

    ///   

    ///  Removes the specified range of elements from the instance.  

    ///   

    ///  The slice parameters may include the start index, the end 

index, and the step value.  The step value is  

    ///  optional.  

    ///   

    ///  A value of Type.Missing may be provided if no parameter was 

explicitly provided for a start, stop or step parameter.  

    ///  </summary>  

    DeleteSlice,  

    ///  <summary>  

    ///  Unary operator.  

    ///   

    ///  Returns th e number of items stored in the object.  

    ///  </summary>        

    Length,  

    ///  <summary>  

    ///  Binary operator.  

    ///   

    ///  Compares two instances returning an integer indicating the 

relationship between them.  May  

    ///  throw if the object types are uncomparable.  

    ///   

    ///  The standard name for this operator is "Compare".  

    ///  </summary>  

    Compare,  

    ///  <summary>  

    ///  Binary operator.  

    ///   

    ///  Returns both the dividend and quotioent of x / y.  

    ///  </summary>  

    DivMod,  

    ///  <summary>  

    ///  Binary operator.  

    ///   

    ///  Returns both the dividend and quotient of y / x.  

    ///  </summary>  

    ReverseDivMod,  

    ///  <summary>  

    ///  Member lookup customization (called after type lookup).  

    ///   

    ///  Ar guments are the instance to get the member from and a 

SymbolId which represents the member.  
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    ///   

    ///  The return value is the member.  

    ///   

    ///  The standard name for this operator is "GetMember".  

    ///  </summary>  

    GetMember,  

    ///  <summary>  

    ///  Member lookup customization for bound attributes  

    ///   

    ///  Arguments are the instance to get the member from and a 

SymbolId which represents the bound member.  

    ///   

    ///  The return value is the bound member.  

    ///   

    ///  /// The standard name for this operator is "GetBoundMember".  

    ///  </summary>  

    GetBoundMember,  

    ///  <summary>  

    ///  Member set customization.  

    ///   

    ///  Arguments are the instance, the SymbolId to get, and the new 

value for the member.  

    ///   

    ///  The return value is ignored.  

    ///   

    ///  The standard name for this operator is "SetMember".  

    ///  </summary>  

    SetMember,  

    ///  <summary>  

    ///  Member delete customization.  

    ///   

    ///  Arguments are the instance and the SymbolId  for the member to 

delete.  

    ///   

    ///  The return value is ignored.  

    ///   

    ///  The standard name for this operator is "DeleteMember".  

    ///  </summary>  

    DeleteMember,  

    ///  <summary>  

    ///  Attribute customization operator.  Returns a lis t of names that 

should be displayed as  

    ///  being part of the object.  

    ///   

    ///  Arguments are the instance to get the list of member names 

from.  

    ///   

    ///  Return value is IList&lt;SymbolId&gt;.  

    ///   

    ///  /// The standard name for th is operator is "GetMemberNames".  

    ///  </summary>  

    GetMemberNames,  

    ///  <summary>  

    ///  Unary operator.  

    ///   

    ///  Get the absolute value of the instance.  

    ///  </summary>  
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    AbsoluteValue,  

    ///  <summary>  

    ///  Unary operator.  

    / //   

    ///  Gets the positive value of the instance.  

    ///  </summary>  

    Positive,  

    ///  <summary>  

    ///  Unary operator.  

    ///   

    ///  Negates the instance and return the new value.  

    ///  </summary>          

    Negate,  

    ///  <summary>  

    ///  Unary operator.  

    ///   

    ///  Returns the ones complement of the instance.  

    ///  </summary>  

    OnesComplement,  

    ///  <summary>  

    ///  Unary conversion operator.  

    ///   

    ///  Attempt to convert the value to a BigInteger.  

    ///  </summary>  

    ConvertToBigInteger,  

    ///  <summary>  

    ///  Unary conversion operator.  

    ///   

    ///  Attempt to convert the value to a Complex64 value.  

    ///  </summary>  

    ConvertToComplex,  

    ///  <summary>  

    ///  Unary conversion operator.  

    ///   

    ///  At tempt to convert the value to a Double.  

    ///  </summary>  

    ConvertToDouble,  

    ///  <summary>  

    ///  Unary conversion operator.  

    ///   

    ///  Attempt to convert the value to an signed 32 - bit integer.  

    ///  </summary>  

    ConvertToInt32,  

    ///  <summary> 

    ///  Unary conversion operator.  

    ///   

    ///  Attempt to convert the value to a hexidecimal string.  

    ///  </summary>  

    ConvertToHex,  

    ///  <summary>  

    ///  Unary conversion operator.  

    ///   

    ///  Attempt to convert the value to an  octal string.  

    ///  </summary>  

    ConvertToOctal,  

    ///  <summary>  

    ///  Unary conversion operator.  
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    ///   

    ///  Attempt to convert the value to True or False.  

    ///  </summary>  

    ConvertToBoolean,  

 

    RightShiftUnsigned,         //Operator for performing rshiftu  

    InPlaceRightShiftUnsigned,  //Operator for performing in - place 

rshiftu  

    ReverseRightShiftUnsigned,  //Operator for performing reverse 

rshiftu  

    RightShiftSigned,  

    Not,                        // boolean negation  

    Increm ent,  

    Decrement,  

    Assign,  

    IsFalse,  

    IsTrue,  

    Or,  

    And,  

    IntegralDivide,  

    Concatenate,  

    Like,  

    Comma, 

 

    GetEnumerator,  

    Dispose,  

 

    // TODO: What about these operators?  Should they go away?  

    GetState,                   // Python reduce protocol  

    Missing,                    // Python style missing dictionary key  

    GetDescriptor,              // user defined descriptor  

    SetDescriptor,              // user defined data descriptor  

    DeleteDescriptor,           // user defined data descriptor  

    MoveNext,                   // iterator protocol  

    Coerce,                     // coersion  

    Unassign,                   // finalization  

 

    IdMask = 0x7fffffff,  

    UserDefinedFlag = unchecked (( int )0x80000000),  

}  

 

4.10 ScriptSourceKind Enum 

 

4.10.1 Type Summary 

public  enum ScriptSourceKind  {  

    Expression,  

    Statement,  

    File,  

    InteractiveCode,  

    Default  
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4.11 ScriptSourceProperties Enum 

 

4.11.1 Type Summary 

public  enum ScriptS ourceProperties  {  

    None,  

    IsInvalid,  

    IsInco mpleteToken,  

    IsIncompleteExpression,  

    IsIncompleteStatement,  

    IsEmpty  

4.12 SourceContentProvider Abstract Class 

This class provides a mean for hosts to implement the source reader and reload behaviors for a 
ScriptSource.  A host only needs to implement one of these if it needs to allow for reading 
source out of one of its data structures (that is, not from a file or string).  An example might be 
an editor's buffer or text representation.  A host for a rich client script might implement this 
class so that reload goes back to the server to get possibly updated source code. 

Need to rectify this type with ScriptSourceReader.  Why have both?  Right now hosts may 
implement this type while internal pass around and read from ScriptSourceReaders. 

4.12.1 Class Summary 

[ Serializable ]  

public  abstract  class  SourceContentProvider  {  

    public  abstract  TextReader  GetReader();  

    protected  internal  virtual  bool  Reload(Args args) { }  

    protected  internal  virtual  bool  Is Reload able (Args args) { }  

4.12.2 GetReader Method 

This method returns a new TextReader each time you call it.  The reader is positioned at the 
start of the input. 

Does this really need to return a fresh reader each time? 

Signature: 

    public  abstract  TextReader  GetReader();  

4.12.3 Reload Method 

This method causes the contents to be refreshed from the source.  If the ScriptSource this 
SourceContentProvider is associated with is a file, then Reload is the same as GetReader since it 
opens the file freshly each time.  If the ScriptSource came from a string, this method may be a 
no-op unless the host provides this class and fetches new source from some host data structure 
or a web server (ignoring the string passed when constructing the ScriptSource). 
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By default this method is a no-op and returns false.  If IsReloadable is false, this is a no-op and 
returns false. 

Need to clarify the details and expectations of this method for consumers and implementers.  For 
example, when does an engine every call this, and if it is only for the host, then it doesn't need to 
call it, eh? 

Is the claim about a file and GetReader being equivalent true, or does the web client case mean 
you have to call Reload? 

Signature: 

    protected  internal  virtual  bool  Reload(Args args) { }  

4.12.4 IsReloadable Method 

This method returns whether the ScriptSource's contents are reloadable, that is, they could 
possibly change, and the content provider can get the updated source.  If this returns false, then 
Reload is a no-op. 

Signature: 

    protected  internal  virtual  bool  Is Reload able (Args args) { }  

4.13 ScriptSourceReader Sealed Class 

This class simply holds a ScriptSource and the TextReader associated with the ScriptSource.  You 
get to these objects with ScriptSource.GetReader, which returns a new reader each time 
positioned at the start of the source. 

Other than a property that returns the ScriptSource, this class just has overrides for TextReader.  
The overrides do not alter semantics as documented for TextReader, so we do not specify their 
behaviors here. 

Need to rectify this type with SourceContentProvider.  Why have both? 

If these are primarily for passing around internally, can we make them available to engines/LCs 
without having them be public to hosting? 

4.13.1 Class Summary 

public  sealed  class  Script SourceReader  : TextReader  {  

    public  ScriptSource  ScriptSource {}  

    internal  Script SourceReader( SourceUnit  sourceUnit,  

                                TextReader  textReader) {}  

    public  override  string  ReadLine() {}  

    public  bool  SeekLine( int  line) {}  

    public  override  string  ReadToEnd() {}  

    public  override  int  Read( char [ ] buffer, int  index, int  count) {}  

    public  override  int  Peek() {}  

    public  override  int  Read() {}  
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4.14 SourceFileContentProvider Class 

 

4.14.1 Class Summary 

public  class  SourceFileContentProvider  : SourceContentProvider  {  

    public  override  TextReader  GetReader( ) { }  

    public  SourceFileContentProvider( string  path)  

        : this (path, Encoding.Default) { }  

    public  SourceFileContentProvider( string  path, Encoding encoding) { }  

4.15 SourceCodeProvider Class 

 

4.15.1 Class Summary 

public  class  SourceCodeProvider  : SourceCont entProvider  {  

    public  override  TextReader  GetReader();  

    public  SourceCodeProvider( string  code) { }  

4.16 ScriptHost Class (LocalScriptHost ???) 

 

4.16.1 Class Summary 

public  class  ScriptHost  : IRemotable <ScriptHost>  {  

    internal  ScriptHost ();  

    // Hosts like N essie need to make SrcUnits with some canonical  

    // representation so that LoadReference doesn't reload files  

    // unnecessarily.  

    public  string [] GetSourceFileNames( string  mask,  

                                       string  searchPattern);  

    public  ScriptSource  TryGetSourceFileUnit  ( IScriptEngine  engine,  

                                              string  path,  

                                              Encoding encoding);  

    public  ScriptSource  ResolveSourceFileUnit( string  name);  

 

    ///  XXX: Should this go away?  Just there for SL.  

    public  Action <Exception > EventExceptionHandler { get ; }  

4.17 ScriptRuntimeSetup Class 

 

4.18 SyntaxErrorException Class 
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4.19 ErrorSink Class 

 

4.20 TokenCategorizer Abstract Class 

 

4.20.1 Class Summary 

public  abstract  class  TokenCategorizer : IRemotable <TokenCategorizer>  {  

    void  Initialize( object  state, ScriptSourceReader sourceReader,  

                    SourceLocation  initialLocation);  

    public  abstract  bool  IsRestartable { get ; }  

    public  abstract  TokenInfo  ReadToken();  

    public  abstract  bool  SkipToken();  

    public  abstract  IEnumerable< TokenInfo > ReadTokens  

                                           ( int  countOfChars);  

    public  abstract  bool  SkipTokens( int  countOfChars);  

    public  abstract  SourceLocation  CurrentPosit ion { get ; }  

    public  abstract  object  CurrentState { get ; }  

    public  abstract  ErrorSink  ErrorSink { get ; set ; }  

4.21 TokenCategory Enum 

 

4.22 TokenInfo Struct 

 

4.23 TokenTriggers Enum 

 

4.24 SourceCodeProperties 

 

4.25 SourceLocation Struct 

 

4.26 SourceSpan Struct 
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4.27 IRemotable<T> Interface 

4.27.1 Interface Summary 

public  interface  IRemotable <T> {  

    bool  IsRemote { get ; }  

    T ToRemotable { get ; }  

4.27.2 IsRemote Property 

4.27.3 ToRemotable Property 

4.28 ConsoleHost Abstract Class ??? 

 

4.29 ConsoleHostOptions Class 

 

4.30 ConsoleHostOptionsParser Class 

 

5 Current Issues 

Need to design ScriptRuntimeSetup, ScriptRuntimeOptions, and how to supply engine options. 

Need to make thread safety guarantees or lack thereof.  For example, ScriptRuntime and 
ScriptEngine should be, but probably ScriptScope can't be due to replacing the dictionary.  Need 
suggestions where hosts need to be careful, such as their dictionary implementations.  Need to 
think about thread safety and replacing ScriptRuntime.Globals.Dictionary. 

Need to provide a way for hosts to signal the DLR to abort execution so that we do not do a rude 
thread abort while the host is potentially executing deep in its code.  The scenario is that the 
host has provided an OM layer that it protects all over and understands dyn code could abort.  
However, the host executes dyn code, the dyn code calls back into the hosts OM, and the host 
then calls internal functions that shouldn't have to be protected everywhere against rude thread 
aborts.  These internal functions do not worry about thread aborts because if that's happening, 
then the app is going down.  The host would like to be able to support user actions to abort dyn 
code executions (for example, spinning cassette in VSMacros or ctrl-c in Nessie) by setting a 
ScriptRuntime.AbortExecutions flag.  The DLR code periodically checks this, does whatever 
internal throwing it wants, but then just returns from whatever functions.  Is the model that the 
host has to clear the flag, or can the DLR know to stop all code on all threads, then clear the 
flag? 
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Need to add support for the host to provide a delegate or some control on handling stack 
overflows.  It could set a limit, and when we detect it, we call the host's delegate.  It could set 
the abort flag, kill the thread, perhaps return a value to abort, or whatever. 

Need to design model for engines that can recycle themselves and how to shutdown or reset 
ScriptRuntimes for use in asp.net like server situations. 

What's the model for handling .pyc vs. .pyd files at hosting layer and for engines, or is there any 
issue here? 

What do we need for engines to add specific scope initialization so that, for example, py can add 
dir, help, builtins, etc.  JS might want to add ImportAs, ImportOne, etc. 

What is the right way for IPy to have refs to System and Mscorlib, or should engine's add this?  If 
code is used to running with them, what about hosts that do not add it?  Should all langs get the 
same ones, but then what about JS adding IronPython.Runtime? 

Doc for each member what exceptions can be thrown, should we define catcher exceptions for 
lower-level calls (e.g., wrapper for loadassm to hide its nine exceptions). 

Need to figure out console support for dumb cmd.exe style consoles. 

------------- 

Need to figure out how to get engine's by types (re: ipy.exe guaranteeing engine type). 

 


