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Dynamic Languages

ÅPopular 

ÅPowerful

ÅSimple

ÅIntuitive

ÅInteractive

ÅInspiring

ÅFun



Dynamic Language Runtime

ÅPlatform for building dynamic languages

ÅBuilt on top of Microsoft .NET Framework

ÅGarbage collector

ÅJust-in-time compiler (JIT)

ÅRich libraries

ÅTools

http://www.codeplex.com/IronPython



Demo

ToyScript



Compiler Overview
Frontend

return

Syntax Tree
Return 

def add2(a) {

return 2 + a;

}

Scan 2 + a ;

Parse

Token stream

Add

Named(a)Const(2)



Compiler Overview
Traditional Backend

Syntax Tree

Return 

Add

Named(a)Const(2)

Generate IL

ldc.i4.2 // load 2

box  [mscorlib]System.Int32

ldarg.0 // load ñaò

call  object ToyHelpers::Add(object, object)

ret

IL

public static object Add

(object x, object y)  {

... 

}

Runtime Library



Compiler Overview
DLR Backend

Syntax Tree

Return 

Add

Named(a)Const(2)

Generate

DLR Tree

public static object Add

(object x, object y)  {

... 

}

Runtime Library

DLR TreeReturn 

MethodCall

ToyHelpers.Add

BoundExpression

ConstantExpression

2

ConvertTo

Object

Variable

a: Object



Why DLR?

ÅFocus on your language

ÅScanner

ÅParser

ÅRuntime semantics

ÅDLR

ÅCode generation

ÅDynamic operations

ÅExtension methods for .NET Type customization

ÅCommon hosting for all DLR languages



DLR Trees

ÅDLR representation of programs
ÅSimilar to LINQ expression trees

ÅExpressions:
Constant , Unary, Binary, Method call, Property value,
Field value, Assignment, é

ÅStatement support:
If, While, Try, Return, Switch, Throw, é

ÅDynamic behavior support:
ActionExpression

Å Factory methods (Ast.é)



Generating DLR Trees

def add2(a) {

return 2 + a;

}

Return 

MethodCall

ToyHelpers.Add

BoundExpression

ConstantExpression

2

ConvertTo

Object

CodeBlock

ñadd2ò

Parameter

a: Object

public static object Add

(object x, object y)  {

... 

}

Runtime Library



Generating DLR Trees

CodeBlock cb = Ast.CodeBlock ("add2");

Variable a = cb.CreateParameter (

SymbolTable.StringToId ( "a" ),

typeof (object)

);

cb.Body = Ast.Return (

Ast.Call (

typeof ( ToyHelpers ). GetMethod ("Add"),

Ast.Convert ( Ast.Constant (2), typeof (object)),

Ast.Read (a)

)

);



Demo

DLR Trees



a   +   b



Operators
Method Call

ToyHelpers.Add (a, b)

BoundExpression

Variable

a

MethodCall

ToyHelpers.Add

BoundExpression

Variable

b



Operators
Action Expression

BoundExpression

Variable

a

Action

Add

BoundExpression

Variable

b


