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;| NET ?

“The CLI Is, by design, not friendly to dynamic
languages. Prototypes were built, but ran way too
slowly.” — Jon Udell, InfoWorld, Aug. 2003

CLI

“The speed of the current system Is so low as to
render the current implementation useless for
anything beyond demonstration purposes.” —
ActiveState’s report on Python for .NET

NET
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.NET Framework

= .NET Framework Microsoft Windows
o GC
o Win32 API GC
o Common Language Infrastructure (CLI)
«= ECMA ISO CLI C#
. MONO
o ( )
= Common Intermediate Language (CIL : )
. (Common Type System)
= JIT GC
= 8
= C# VB C++ J# Eiffel COBOL RPG Delphi
= CLI (Common

Language Runtime — CLR -)
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:-| Jim Hugunin

m NET

o Python  .NET

= lronPython 0.2 1 Python
Conference 2004 pystones
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IronPython

= Open Source Conference 2004  IronPython 0.6
Common Public License

s “There was a meme floating around, a few years ago, that
the CLR Is inherently unfriendly to dynamic languages. As
one of the transmitters of that meme, I'm delighted to be

proved wrong.” - Jon Udell, InfoWorld, July 2004
CLR

= Jim Hugunin  Redmond IronPython 0.7

= Shared Source Licensing Program
= .NET Framework 2.0

o IronPython 1.0
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Python

NET

o 0SS

.NET Framework
= CLR (JIT GC etc)
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IronPython

>>> 2 + 2 >>> def add(a, b) :
4 return a + b
>>> print “Hello World!” I

Hello World! >>> add(3, 2)

>>> for 1 1n range(3) : print 1 ||5

0] >>> add(*“lron”, “Python’)
1 I ronPython

2

>>> X = 10

>>> print X

10

#

>>> dir()

[« Dbuiltins_”, “ doc_’, “ name_ 7]

#

>>> Import sys

>>> sys.version
>>> gys._executable




NET

>>> Import System # import
>>> dir(System.Environment)
[‘_CommandLine”, ... , “OSVersion’, .. 1

>>> System.Environment.OSVersion

Microsoft Windows NT 5.1.2600 Service Pack 2

>>> System.Environment.CommandLine
“”’C:¥¥1lronPython-1.0-Beta3.0¥¥lronPythonConsole.exe™”

#

>>> from System.Math import *

>>> dir()

[‘Abs”, “Acos’, “Asin’, “Atan’, “BigNul’, “Ceiling’, “Cos’,
“Cosh”, DivRem”, “E”, “Equals’, “Exp’, “Floor”,
“GetHashCode”, “GetType”’, “lEEERemainder’, “Log’, “LoglO”,
“Max”, “Min”, “PI”, “Pow”’, “Round”, “Sign’, “Sin’, “Sinh”,
“Sgrt’, “System’, “Tan’, “Tanh”, “ToString’, “Truncate’, “ ’
“ burltins_”, “ doc_’, “ name_ 7]

>>> Sin(P1/2)

1.0




NET (1/2)

#_NET

>>> import clr #
>>> clr.AddReference(“System.Xml’”)

>>> from System.Xml import *

>>> d = XmIDocument()

>>> d.Load(“Releases.xml”)

>>> n = d.SelectNodes(“//@Version™)

>>> for e 1n n: print e.Value

0.7

#_NET

>>> import clr

>>> pmport nt

>>> clr.Path.append(nt.getcwd()) #

>>> clr._AddReferenceToFile(“Mapack.dll’) #AddReference
>>> from Mapack import *

>>> dir(Q)

[ “CholeslyDecomposition’, “EigenvalueDecomposition’,
“LuDecomposition’, “Matrix’, “QrDecomposition’,
“SinguarValueDecomposition”, “ ”, “ builtins__*, “ doc_ 7,

__name__”, “sys’]




NET (2/2)

>>> m = Matrix() #Matrix
Traceback (most recent call last):
at <shell>
ValueError: Bad args for the method <constructor# for Mapack.Matrix>
>>> print Matrix. new_ . doc
__new___ (int, int)
__new___(int, int, float)
__new__ (System.Double[]1[D
>>> m = Matrix(2, 2, 1.2) #.NET
>>> n = Matrix(2,1) #
>>> n[0,0] = 4
>>> dir(m) #Matrix
>>> m * n #Python add __, mul__,..
4.8
o)

>>> n.Transpose() * m
4.8 0

>>> N + -n

o O
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NET

1/2

>>> import System # System
>>> from System.Collections import *
>>> h = Hashtable() #Hashtable

>>> h[*“a”] = “lronPython” #

>>> h[*“b”] = “Tutorial™

>>> h[“a”]

I ronPython

>>> for e 1n h: print e.Key, “:”, e.Value

a - IronPython

b - Tutorial

>>> | = ArrayList([1,2,3]) #ArrayList
>>> for 1 in I: print 1

1

2

3

>>> s = Stack((1,2,3)) #Stack

>>> while s.Count: s.Pop()

3

2
1




NET 2/2

#_.NET

#.NET Python
>>> from System.Collections.Generic import *
>>> | = List[str]( # List
>>> | _Add(““Hell0™) #

>>> | _Add(““H1””)
>>> | .Add(3)
Traceback (most recent call last):
at <shell>
ValueEror: Bad args for the mothod <mothod# Add on ..>
>>> for e in I: print e #
Hello
Hi
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gL Windows.Forms

winforms.py
>>> pmport winforms
>>> from System.Windows.Forms import *
>>> from System.Drawing import *

>>> F = Form() #Form

>>> T.Show() #Form

>>> F.Text = “WinForms from IronPython” #Form
>>> def click(*args): print args #

>>> F.Click += click #

>>> (System.Windows.Forms.Form, Text: Win Form from lronPython,
<MouseEventArgs object at 0x000000000000002B>)
>>> f.click -= clicl #
>>> dir(MouseEventArgs)
["Button®, “Clicks®", "Delta®, “Empty®", “"Equals®, “Finalize-®,
"GetHashCode", "GetType®", "Location®, “"MemberwiseClone®, "ToString~",
"X*, "Y", " _class ", " _i1nit_", " module_ ", " new "]
>>> def click(f, a): # a:-MouseEventArgs
I = Label(Text = “Hello™) # Text =
I.Location = a.Location
- T.Controls.Add(l)
>>> f_.Click += click
>>> for 1 i1in f.Controls: 1.Font
>>> for 1 In f.Controls: 1.Text

>>> f_Controls.Clear()

Font(“Arial”, 18)
“H i 77




#.NET FileSystemWatcher Python

>>> from System.l10 import *

>>> w = FileSystemWatcher()

>>> dir(w)

>>> dir(FileSystemEventArgs)

[ “ChangeType”, “Equals’, “FullPath’, “GetHashCode’, “GetType’, “Name”,
“ToString”, “ new_ 7]

>>> w.Path = “.” #

>>> def handle(w, a): # w obj a:FileSystemEventArgs
. Print a.ChangeType, a.FullPath

>>> w.Changed += handle #
>>> w.Created += handle #
>>> w.Deleted += handle #
>>> w.EnableRaisingEvents = True #
Created .¥New Text Document.txt

>>> w.Changed -= handle #

>>> w.Created -= handle

>>> w._.Deleted -= handle
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COM 1/2

#_NET COM ( -NET Framework SDK )
C:¥IlronPython¥Tutorial>tlbimp %SystemRootl%¥msagent¥agentsvr.exe
Microsoft (R) .NET Framework Type Library to Assembly Converter
2.0.50727.42

Copyright (C) Microsoft Corporation. All rights reserved.

Type library imported to AgentServerObjects.dll

#_NET COM

>>> Import nt

>>> import clr

>>> clr._Path.append(nt.getcwd())

>>> clr._AddReferenceToFile("'AgentServerObjects.dll")
>>> from AgentServerObjects 1mport *

>>> dir(Q)

[ "AgentServer®, “AgentServerClass®, "l1Agent-”,
"1AgentAudioOutputProperties®, "l1AgentAudioOutputPropertieskx”,
"l1AgentBalloon®, "l1AgentBalloonEx", "lAgentCharacter”,
"lAgentCharacterkEx", "l1AgentCommand®, "lAgentCommandEx",
"l1AgentCommandWindow®, "lAgentCommands®, "lAgentCommandsgEx",
"lAgentEx", "l1AgentNotifySink®", "lAgentNotifySinkEx",
"lAgentPropertySheet”, "IlAgentSpeechlnputProperties”,
"lAgentUserlInput®, * ", " builtins__ ", " dict ", " doc -
" _name__ ", "clr®, "site"]




COM 2/2

>>> a = AgentServerClass() #AgentServer

>>> dir(a)

[“CreateObjRef”, “Equals’, “Finalize’, “GetCharacter’, “GetHashCode~,
“‘GetLifetimeService’, “GetSuspended’, “GetType”, “InitializeLifetimeService’,
‘Load”, “MemberwiseClone”, “Register”, “ToString’, “Unload’, “Unregister”’,

_class__ 7, “_init_", " module_ ", " new_ "]
>>> a.lLoad. doc
“(void, int, int) Load(object vLoadKey)¥r¥n*

>>> a.Load(“Merlin.acs™) # Merlin

>>> cid = _[0] # ID
>>> ¢ = a.GetCharacter(cid) #

>>> c.Show(0) #

>>> c.Think(*“lronPython Tutorial™) #

>>> for n In c.GetAnimationNames(): print n
RestPose
Blink

>>> for n iIn c.GetAnimationNames():globals()[n]=lambda name=n:c.Play(name)

#
>>> Congratulate() #
>>> c.StopAll(0) #
>>> c.Hide(0) #
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Visual Studio
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NET

#_NET C#
using System;
using lronPython.Hosting;

public class Eval {

public static void Main(string[] args)

{

string Input = “7;

while(true)

{
Console._WriteLine(* )3
input = Console.ReadLine();
1T (input == *“”’) Dbreak;
PythonEngine pe = new PythonEngine();
Console._WriteLine(pe.Evalute(input));
}
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1:| Visual Studio  Python 1/3

s Visual Stduio 2005 SDK

a Python
=« Python Windows
a Python

|

= Python

= lronPython
NET
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AL Python

Mew Project

Project types:

Templates:

=- Visual Basic

- Windows

- Office

G- Srnart Device

.. Databasze

- Starter Kits

.. Test

i Wisual C#

i Visual J#

- Visual C++

- Distributed System Sclutions
i Other Project Types
i Test Projects

=l

=l

=1

Visual Studic installed termplates

ui; Windows Application ._1;_.‘. Class Library
__1;_; Console Application

My Termnplates

Iz Search Online Templates...

A project for creating an application with a Windows user interface

Marme: Windowslpplicationl
Location: DiUsers\ Administrater,Documents\Visual Studie 2005\ Projects
Solution Mame: WindowsApplicationl Create directory for solution

- | Browse... |

DK

Zancel
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& Python 3/3

" PythonWindowsApplication - Microsoft Vig < PythonConscleApplication] - Microsoft Visual Studio = (e[
File Edit View Project Build Debug| Fle Edit View Project Build Debug Tools Test Window Community Help
H-E-Edd g A-E-Edd| s G b Debug v g

|2 & S| T & & |38 O%hkae/EE=22 0 '

E Emml.p}.r*"'i:urm]_py [Design]*]’fpmgra E Start pag‘;)/'!:mgmmp}.] ; Solution Explorer - Solutio,., » 3 X

%". . %-. hello = "Hello YSIP! " élj

E‘ oLl i print hello I D Solution 'PythonCenscleApp +

5 5 = & PythonConsoleApplicatic |

: : | E - [ References e

— buttan . :

?§ }§ L 1L} 3

E_| E_| I@ Solution Explorer (55 Class View

z L[ s st vt e s

| % | Fide Edk Yew Progecd Eaondd [Jebog Teofs Test Wendow LComsuady Help

4 S-H-EFHS 4 da F  Dwbug - =
) W B A= [ BEENES R E - =
B En_-i-.p- S1ac Page = I_I Sodution Explores - Sobatia_ = 0 3¢
- £ 35?'?-;5-:3??;1-:-1 af Glasa™ - = |
I:G ] S el vy i -
- i T-u!-l’!ﬂ-rr'l.lu ]
1 5 . l'-ltl-ll' e .
o . - _—'I- ﬁ': _':ls..nimmh.p-l-:ru e =
Error List||=] Output - E '
[_d ]D S l u = " Paspemies - 8
Ready Read| - =
=nial
ich Erver Levt = s o
Fomeachy L Cofl T [ =R Y | g &
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IronPython

CPython

g CLR IL — Native

m C C#H

= Exe dlil

IronPython  C#
n C#
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IronPython

rc Iron Python
IronMath
IronPython IronPython
Compiler | AST(Tokenizer Parser CodeGen)
Hosting
PythonEngine, Console
Modules
(sys, nt, __ builtins_, time, ...)
Runtime
CodeDom | CodeDom
IronPythonConsole ( Hosting API )
IronPythonTest
Scripts
Tests IronPython
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Factorial

def factorial(n)

Ifn==1:.return 1
return n * factorial(n-1)

0 LOAD_FAST 0(n)

IL_0003: Idarg.0

3 LOAD_CONST 1(1)

IL_0004: Idsfld object _main__ ::c$0$PST0400005

6 COMPARE_OP 2(==

IL_0009: call object
[IronPython]lronPython.Runtime.Ops::Equal(objec
t,object)

9 JUMP_IF_FALSE 8(to 20)

IL_000Oe: call bool
[IronPython]lronPython.Runtime.Ops::IsTrue(obje
ct)

IL_0013: brfalse IL_002b

12 POP_TOP

13 LOAD_CONST 1(1)

IL_001b: Idsfld object
__main__::c$0$PST04000005

16 RETURN_VALUE

IL_ 007d: ret o

CopyT

gnu (L) Z000 VICTOS0Tt COrporacon, All KIgNtsS rReserved (=




,L Factorial CH

public static object factorial$fO(object n)
{ intnumlil;
object obj1;
try
{ numl=2;
if (Ops.IsTrue(Ops.Equal(n, __main__ .c$0)))
{ numl=2;
return _ _main__ .c$0; }
numl = 3;
Ops.ChecklInitialized(___main__ .factorial);
return Ops.Multiply(n, Ops.CallWithContext(
__main__.myModule _py, main__ factorial,
Ops.Subtract(n, _ _main__ .c$0)));
obj1l = null;

}

catch
{ Ops.UpdateTraceBack( ___main___.myModule py,

"factorial", "factorial.py", numl); }

return objl; }
// c$0
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— Ops

= Runtime¥Ops.cs Ops Python
= Modules¥operetor.cs Ops
|
= a+b . Ops.Add(a, b)
= a+=Db ... Ops.InPlaceAdd(a, b)
= a<b . Ops.LessThan(a, b)
|
= a(b) . Ops.Call(a, b)
= a.b() . Ops.Call(Ops.GetAttr(a, “b™))
|
= printa Ops.Print(a)
= raise e ... Ops.Raise(e, null, null)
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= DynamicType — Python
= Python  *“Ops”

= OldClass — Python
= PythonType  .NET Python
« RefrectedType  .NET
« UserType  .NET Python
>>>s =" py”
>>> s.strip() #Python
>>>s =" py”
>>> 5. Trim() #
= .NET
= ISuperDynamicType
= NET Python
= .NET
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ICallable
|IFastCallable .. 4
IFancyCallable ...

ICustomAttributes
|Callable
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CLR

Python

C#H Python

Reflection.Emit IL

Python
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DynamicMethod

System.Reflection.Emit

= .NET 1.1

CLR

70

(LCG)
API

CLR

Python-2.1 Python-2.3 IronPython Python-2.4 IronPython
.NET-1.1 .NET-2.0b1

2.0
COM
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= System.Reflection.Emit

= L API

|
. (AssemblyBuilder)
. (ModuleBuilder)
. (TypeBuilder TypeAttributes)
. (FieldBuilder)
. (ConstructorBuilder Cunstructorinfo)
. (ILGenerator)
. (MethodBuilder Parameterinfo)
. (ILGenerator)

= DynamicMethod

= .NET 2.0 IL API

= L
. (DynamicMethod MethodInfo)
. (ILGenerator)

= AssemblyBuilder
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LightWeight Code Generator
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Vianager

it me,
o** ( )

.

*
L4
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= IronPython Python 2.4
= CLS
= .NET

= lronPython
= Windows
= -X:MTA
. PythonEngine
= COM
0 .NET COM
n CLR

= IronPython  .NET Framewrok
= .NET Framework IronPython

= lronPython
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s http://workspace.gotdontet.com/ironpython/

n  http://lists.ironpython.com/listinfo.cgi/users-ironpython.com
= http://ironpython.com/

= IronPython Team Wiki

s http://channel9.msdn.com/wiki/default.aspx/lronPython.Ho
mePage
= Visual Studio 2005 SDK

a  http://affiliate.vsipmembers.com/

3 Vis)ual Studio Industry Partners Program (
= lronPython: A fast Python Implementation for .NET and
Mono

s http://www.python.org/pycon/dc2004/papers/9/
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= PythonEngine C#

= lronPythonConsole IME
|
SJIS
= UNICODE (Beta4d BOM
UTF-8/16)
= Compiler¥Parser.cs  FromFile
SJIS
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Python

s -X:SaveAssemblies

= Factorial.py

= lronPythonConsole.exe —X:SaveAssemblies
factorial.py

m IronPython
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Python

s .NET Framework SDK
CLR
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Microsoft

Your potential. Our passion.”
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