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Agenda

Introduction to Mono
Mono’s Customizable CLR
. Mono’s C# Eval
. Assembly binary reshaping
. Turbo charging games and graphics
Static Compilation
Others



Mono 2.0

Just released!

An open source .NET implementation:

A subset of .NET
Sponsored by Novell
~120 non-affiliated contributors (1.2 -> 2.0)

Direction driven by contributors



Compatibility

Our goal is to have a
compatible runtime to the CLR

ECMA specifications make it possible
Develop, build, debug on Visual Studio or Unix
Deploy on Linux, Mac OSX and embedded
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Mono's CLI Implementation

We can offer a few bonuses

Take .NET where no .NET has gone before
Offering new forward-compatible features
Support special scenarios
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CLRs For Everyone

Microsoft has the CLR, CF and the CoreCLR

CoreCLR is a small version of CLR
CoreCLR used in Mesh and Silverlight
Compact Framework used in XNA

For everyone else, there is Mono



Mono Adaptability

From ful

Fu

framework to tailored framework

| framework is 100 megs (uncompressed)

Minimal setup is 2 megs (uncompressed)

Modular runtime can be shrunk/grown:

B !

Core Mono Engine
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Mono's C# 3.0 Compiler

C# compiler written in C#

Originally, a project to learn to write C# code

First bootstrap (2001)

17 seconds to bootstrap 10,000 lines
csc compiled it in a second

Speed is no longer a problem

Today 82,000 lines in 2.2 seconds
1.6x slower than csc



Mono.CSharp.dll — Compiler Service

Mono.CSharp.Evaluator

E)

Encapsulates the compiler in one class
Provides C# Eval and C# Run:

using System;
using Mono.CSharp;

class MyFirstCSharplinterpreter {
static void Main (string [] args)

{

objectr=  Evaluator.Evaluate (args [0]);
Console.WriteLine (n);




Mono.CSharp — Applications

Read-Eval-Print-Loop (repl)

Script applications with C#

Rapid prototyping in target language
. Automation

. Would be cool to have this on every app!



The csharp Command

Python and Ruby have interactive shells

E)

Read-Eval-Print Loop
Expressions and Statements:

csharp> 1;
1,

OEAOD, 2(AIT11+ 7101 A2t)l AA@/ £ 52t
5

csharp>1 +
> 2:

3
csharp> var a = Console.ReadLine ();




LINQ From The Command Line

$csbarp o o o o
- 11T #¢ 3EAI 1+ OUPA 2EAI PKe &A1 O EAI D

Enter statements below.

csharp> using System.lO;

csharp> var last_ week = DateTime.Now Z TimeSpan.FromDays (7);

AOEAOD, A&£OIiI A& EIT $EOAAOI out ' AO&EI AO

> let fi = new Filelnfo (f)
> where fi.LastWriteTime < last_week
> select f;

Dz 2YAOAYAAEOEI A2t 2YAOAYAOI Ol At OOAOA
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csharp>



Interactive LINQ To XML

AOEAOD, ,1 AA, EAOAOU 523 UOOAIt 811
csharp> using System.Xml.Linq;

csharp> var xml = new XElement("CompilerSources",

from f in Directory.GetFiles ("/cvs/mcs/mcs”)

let fi = new FileInfo  (f)

orderby fi.Length

select new XElement (“file",

new  XAttribute ("name", f),

new  XAttribute  ("size", fi.Length)));
csharp> xml;
<CompilerSources>

VV VVVYV

<flle name="/cvs/mcs/mcs/mcs.exe.config" size="395" />
<file name="/cvs/mcs/mcs/gmcs.exe.config” size="464" />
<flle name="/cvs/mcs/mcs/OPTIMIZE" size="498" [>

<flle name="/cvs/mcs/mcs/lambda.todo" size="658" />

</CompilerSources>



GUI Shell

C# eval hosted in a GUI

Replace base class, with GUI base class:



GUI Shell

C# eval hosted in a GUI

Replace base class, with GUI base class:

File Help

Mono C# Shell, type "help;' for help

Enter statements or expressions below.

csharp> var logo = Image.FromFile ("/tmp/moon.jpg");
csharp> logo.GetType ();

System.Drawing.Bitmap

csharp> logo;

MOONUIGHT




GUI Shell, Quick Plot Method

. Plot (Func<double,double>);



GUI Shell, Quick Plot Method

Plot (Func<double,double>);

File Help

Enter statements or expressions below.
csharp> Plot (x=>15 * Math.Sin(x/10), x=>20*Math.Cos
(x/10) * Math.Sin (x/3));




Reshaping The API

Turning the compiler into a library

C# Compiler

Everything public . Minimal API

Bl

tor

Inte
Report




Reshaping The API

Avoid manual work, reusing Mono.Cecil and Mono.Linker

C# Compiler

Uses Mono.Cecil
Reshapes code
Desired API
Removes or hides

link.xml







