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Me

® Charles Oliver Nutter

® headius@headius.com

® (@headius on Twitter

® |Ruby Architect at Engine Yard

® |VM enthusiast
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JRuby

® Ruby for the |VM

® VM for Ruby

e (Call Java from Ruby
e Call Ruby from Java

® |abor of love




“Ruby for Java Devs™?

® |Ruby is “a Ruby”, but...

® Mostly-Java codebase
® Java terrifies Rubyists
® Java is verbose, inelegant

® Java evolution moving slowly

® Can we use a different language!




Why Not X

® Many JVM languages to choose from!
® More elegant
® (Cleaner syntax

® Shiny and new

® But do they fit requirements!?




What Do | Want!

® As fast as Java for all cases
® No runtime library
® FEasily extensible

® Beautiful, clean, flexible syntax

® Dynamic-feeling
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As Fast As Java

® Ola Bini’s “stable layer”
® Must be fast

® Josh Bloch’s “semantic gap”
® No hidden magic

® Static typing a requirement?

® We’'ll come back to this...




No Runtime Library

® Most languages carry “ball and chain™
® Embulkens app distribution
® | imits deployment opportunities

® You choose your dependencies

® |[anguage will *never* impose libraries

® Think“javac™...once compiled, you're




Easily Extensible

® Compiler tricks go a long way
® You choose which to use
® Avoid monolithic compilers
® Scala, C#: large, complex compilers

® Groovy, Ruby:AST manipulations or ‘eval’

® Libraries can *really™ extend the language




Beautiful Syntax

® You're going to look at it *all day long™
® Ruby sets a high bar for “beauty”

® Fan, Groovy almost as nice

® Python is nice in a different way

® Scala’s beauty increases gap

® (beautiful? ‘Clojure)




Dynamic!?

® Many dynlang benefits are purely syntax
® |ack of type declarations
® Rich set of literals
® Optional parens, semis

® Operator overloading/definition

® Almost all can be compiler plugins




Duby

® Static-typed, Rubyish language
® Ruby syntax

® Pluggable transforms + macros

® Pluggable static types (w/ local inference)

® Pluggable backend (JVM, CLR, C?, Go?)




Syntax Tour

® Classes, literals, flow-control like Ruby
® Methods like Ruby with type dec|

® Type imports (for JVM backend)

® newl/initialize for object construction

® Method overloading

® |nterface impl with “implements”




Ruby

def fib(a)
1f a < 2

a
else
fib(a - 1) + fib(a - 2)
end
end




Duby
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end
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Duby

def fib(a:int)

Declare parameter types

1f a < 2
a
else
fib(a - 1) + fib(a - 2)
end
Circular references
end

ok

Return type inferred
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.class output

Compiled from "fib.duby"

public class examples.fib extends java.lang.Object{
oublic static void main(java.lang.String[]);
oublic static int fib(int);

oublic examples.fib();
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.class output

public static int fib(int);

Code:

0: 1load_0

1: 1const_2

2: 1f_icmplt 9
5: 1const_0

6: goto 10

9: 1const_1

10: 1feq 17

13: 1load_0

14: goto 30

17: 1load_0

18: 1const_1

19: 1sub

20: 1invokestatic #11; //Method fib:(I)I
23: 1load_0

24: 1const_2

25: 1sub

26: 1nvokestatic #11; //Method fib:(I)I
29: 1add

30: 1ireturn
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.Java output

// Generated from fib.duby
public class fib extends java.lang.0Object {
public static void main(java.lang.String[] argv) {
ks
public static int fib(int a) {
return (a < 2) ? a : (fib.fib((a - 1)) + fib.fib((a - 2)));
ks
}
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Duby

def fib(a:int)
1f a < 2
a
else
fib(a - 1) + fib(a - 2)
end
end

Declare parameter types
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Duby
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A Simple Class

class Foo
def i1nitialize
puts 'constructor'’
@hello = 'Hello, '

end

def hello(a:string)
puts @hello; puts a

end

end

Foo.new.hello( 'Duby"')
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[
Swing
import javax.swing.JFrame

import javax.swing.JButton
import java.awt.event.ActionListener

frame = JFrame.new "Welcome to Duby"
frame.setSize 300, 300
frame.setVisible true

button = JButton.new "Press me"
frame.add button
frame.show

class AL; implements ActionListener
def initialize; end
def actionPerformed(event)
JButton(event.getSource).setText "Duby Rocks!”
end
end

button.addActionlListener AL.new
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lteration

import java.util.ArrayList

def iterl(a:Iterable)
a.each do |x|
puts X
end
end

def iter2(a:ArrayList)
a.each do |x|
puts X
end
end
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Closures

def foo; returns :void
# this is a java.lang.Thread
thread = Thread.new do
puts "Hello"
end

thread.run

thread. join
end
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.class output

Compiled from "fib.duby"

public class examples.fib extends java.lang.Object{
oublic static void main(java.lang.String[]);
oublic static int fib(int);

oublic examples.fib();
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.class output

public static int fib(int);

Code:
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.Java output

// Generated from fib.duby
public class fib extends java.lang.0Object {
public static void main(java.lang.String[] argv) {
ks
public static int fib(int a) {
return (a < 2) ? a : (fib.fib((a - 1)) + fib.fib((a - 2)));
ks
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How Does It Work!?




What's Happening!

Phase |: Parse Ruby

Nk »JRubyParsel‘ » Do
type anno type nodes




What's Happening!
Phase 2: Transform to Duby AST

Untyped
Duby AST

Ruby AST + » Transformer »
type nodes

Plugins




What's Happening!

Phase 3: Infer Types
Untyped Typed
DubyAST» U »DubyAST

Plugins




What's Happening!

Phase 4: Generate Native Code
Typed
Duby AST Compilers

Plugins

Platform-
native Code




Sidebar: Bitescript

® DSL/API for emitting |VM bytecode
® Used by Surinx, Duby compilers
® Ruby-based, requires JRuby

® Nice Ruby wrapper around ASM




Do It Live!

(Things may break)




But | Like Dynlangs!

® Static typing is not always the right answer
® TDD is especially cumbersome

® Many static libs fall back on reflection

® |VMs starting to support dynamic calls




Dynamic Dispatch

® “dynamic” type like C#
® Runtime method selection
® Attila Szgedi’s dynalang project

® Requires invokedynamic

® or Remi Forax’s backport




Ruby

def fib(a)
1f a < 2

a
else
fib(a - 1) + fib(a - 2)
end
end




Duby

def fib(a:int)
1f a < 2
a
else
fib(a - 1) + fib(a - 2)
end
end
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Dynamic Duby

def fib(a:dynamic)
1f a < 2

a
else
fib(a - 1) + fib(a - 2)
end
end




.class Output

public static java.lang.Object fib(java.lang.0Object);

Code:

@: aload_0

1: ldc2_w #10 // long 21

4: invokestatic #17 // Method java/lang/Long.valueOf:(J)Ljava/lang/Long;

7. invokedynamic #36, @ // NameAndType __lt__:(Ljava/lang/0Object;Ljava/lang/0Object;)Ljava/lang/0Object;
12: getstatic #42 // Field java/lang/Boolean.FALSE:Ljava/lang/Boolean;

15: if_acmpeq 22

18: aload_0 . . .

19: goto 63 Everything ends up Obiject, all dynamic

72: aconet_nutl invocations

24: ldc2_w #43 // long 11

27: invokestatic #17 // Method java/lang/Long.valueOf:(J)Ljava/lang/Long;

30: invokedynamic #46, O // NameAndType "-":(Ljava/lang/Object;Ljava/lang/0Object;)Ljava/lang/0Object;
35: invokedynamic #47, © // NameAndType fib:(Ljava/lang/0Object;Ljava/lang/0Object;)Ljava/lang/0Object;
40: aconst_null
41: aload_0
42: ldc2_w #10 // long 21
45: invokestatic #17 // Method java/lang/Long.valueOf:(J)Ljava/lang/Long;
48: invokedynamic #46, @ // NameAndType "-":(Ljava/lang/Object;Ljava/lang/Object;)Ljava/lang/0Object;
53: invokedynamic #47, @ // NameAndType fib:(Ljava/lang/0Object;Ljava/lang/0Object;)Ljava/lang/0Object;
58: invokedynamic #49, © // NameAndType "+":(Ljava/lang/Object;Ljava/lang/Object;)Ljava/lang/0Object;

63: areturn
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Why Both?

® Optional static types!
® Gradually specialize for perf
® No perf penalty for specifying types

® Dynamic invocation?

® When target can’t be known at compile




Future

Build out missing Java features

More backends (C# on the way, Go? AS4?)
More features from Ruby

Cleaned up code-base

Tooling, IDEs, etc

Docs, books, wikis, whatever




Your lTurn

® Join the project, help out!
¢ www.github.com/headius/duby

® #duby on FreeNode IRC

® Mind the semantic gap!

® Watch Duby and JRuby this coming year!
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Contact

® www.kenai.com/projects/duby

® www.kenai.com/projects/jvmscript
(bitescript)

® www.duby-lang.org (soon)

® www.jruby.org

® headius@headius.com
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