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Mythos

The shared elements, 
characters, settings and 
themes in a set of works, e.g. 
Cthulhu Mythos

                  -Wikipedia



Mythos

History
and

Definitions



Closure

A closure is a first-class function 
with free variables that are bound 
in the lexical environment. Such a 
function is said to be "closed 
over" its free variables.

                   -Wikipedia



 Coding Horror icon from Code Complete, 2nd Ed., by Steve McConnell, (c) 1993, 2004. 
All Rights Reserved. Used with permission of the author.





C in Ruby

i = 0

while i < 3 do

  puts i

  i = i + 1

end



Java in Ruby
class CSingletonAbstractFactoryFactory <

  ISingletonAbstractFactoryFactory

  

  public

  def getFoo()

    return @foo

  end

  

  public 

  def setFoo(foo)

    @foo = foo

  end

end



You Already use 
Closure



  items = [2.00, 0.99, 19.99]

  discount = 0.10

  discounted = items.map {|price|

    price - price * discount

  }

    ==>[1.8, 0.891, 17.991]



So what?



  total = 0

  discounted.each {|price|

    total += price

  }

  total

    ==>20.682



  total = 0

  discounted.each {|price|

    total += price

  }

  total

    ==>20.682



Amazing
- and -

 Wondrous



Closure

A closure is a first-class function 
with free variables that are bound 
in the lexical environment. Such a 
function is said to be "closed 
over" its free variables.

                   -Wikipedia



You Already Use
First Class Functions



You Already Use 
Anonymous Functions



Patterns
ways of

applying things



Containment

File::open
RSpec exceptions



Containment

f = File.open('context.rb')

    ==>#<File:context.rb>

f.read.length

    ==>151



Contain:Values

# Oops, forgot to close it

f.closed?

    ==>falseFA
IL



Containment

File.open('context.rb') do |f|

  f.read.length

end

    ==>151



Containment

File.open('context.rb') do |f|

 

  f.read.length

end

    ==>151

$f = f



Contain::Values

$f.closed?

    ==>true

PA
SS



Lenses
ways of

seeing things



a block is an

Anonymous 
Function



Blocks

File.open('context.rb') do |f|

  f.read.length

end

    



Blocks

File.open('context.rb') do |f|

  f.read.length

end

    Block



Blocks

File.open('context.rb') do |f|

  f.read.length

end

    Block



Blocks

File.open('context.rb')  { |f|

  f.read.length

}

    Block



You’ve defined an 
Anonymous Function

If you’ve defined a block



How do you call it?

But...



Yield
def File.open(*args)

  io = new *args

  begin

    yield io

  ensure

    io.close unless io.closed?

  end

end Rubinius



a block is a 

hidden 
parameter



a block is an

Anonymous 
Function



You Already Use 
Anonymous Functions



lambda
is an

Anonymous 
Function



lambda

lambda {|a, b| a + b}

    ==>#<Proc:0x...@file.rb:1>



lambda

lambda {|a, b| a + b}

    ==>#<Proc:0x...@file.rb:1>



Proc objects

 lambda {}.class

    ==>Proc



lambda is
almost

a Proc
Constructor



Strategy
passwords
asset_host
validations



Net::LDAP#authenticate

“The password argument may be a 
Proc that returns a string. This makes 
it possible for you to write client 
programs that solicit passwords from 
users or from other data sources 
without showing them in your code 
or on command lines.”



Net::LDAP

ldap.auth user_name, lambda {

  password.decrypt

}



Net::LDAP

ldap.auth user_name, lambda {

  gets

}



Net::LDAP

ldap.auth user_name, lambda {

  password_dialog.show

}



Net::LDAP

def authenticate(

      username, password)

  ...

end



yield



lambda

plus = lambda {|a, b| a + b}

    ==>#<Proc:0x...@file.rb:1>



lambda
is an

Anonymous 
Function



lambda

plus(1, 2)



lambda

plus(1, 2)

NoMethodError: undefined method 
`plus' for main:Object

! from file.rb:3

! from :0FA
IL



 Coding Horror icon from Code Complete, 2nd Ed., by Steve McConnell, (c) 1993, 2004. 
All Rights Reserved. Used with permission of the author.



Proc objects

 lambda {}.class

    ==>Proc



lambda

plus.call(1, 2)

    ==>3

plus[3, 4]

    ==>7



 Coding Horror icon from Code Complete, 2nd Ed., by Steve McConnell, (c) 1993, 2004. 
All Rights Reserved. Used with permission of the author.



#call
of

Cthulhu



You May Already be 
Using Proc Objects



respond_to

respond_to do |format|

  format.html {'<blink>'}

  format.json {'alert("pwn")'}

end



respond_to

respond_to do |format|

  format.html {'<blink>'}

  format.json {'alert("pwn")'}

end



a block is a 

hidden 
parameter



Which can be 

made explicit

&



&

def respond_to(&block)

  ...

end



&

retrieve_response_from_mimes(&block)



Dispatch

mime type: respond_to
data types



Dispatch

def custom(mime_type, &block)

  @responses[mime_type] ||= block

end



Dispatch

def response_for(mime)

  @responses[mime]

end



Filtering

BacktraceCleaner
route constraints



Filtering

Dispatch Filter

Data

Setup

Execution

Example

Hash Array

[]= <<

[] each

respond_to BacktraceCleaner



  def add_silencer(&block)

    @silencers << block

  end



  def silence(bc)

    bc = bc.lines

    @silencers.each do |s|

      bc = bc.reject { |line|

        s.call(line) }

    end

    bc

  end



Block Return

def capture(&block)

  return block

end



Block Return

capture {}

    ==>#<Proc:0x...@file.rb:5>



Block Return

capture {}.class

    ==>Proc



You May Already be 
Using Proc Objects



You Already Use 
Objects



Proc objects

Define a
 Protocol



Protocol

Rack



Rack



Rack applications

It takes exactly one argument, the 
environment and returns an Array of 
exactly three values: The status, the 
headers, and the body. 



Rack

app = lambda do |env|

  [200,

    {'ContentType' => 'text/plain'},

    Time.now.to_s.lines]

end



Rack applications

A Rack application is an Ruby object 
(not a class) that responds to call. It 
takes exactly one argument, the 
environment and returns an Array of 
exactly three values: The status, the 
headers, and the body.

http://localhost:8808/doc_root/rack-1.0.1/rdoc/Rack.html
http://localhost:8808/doc_root/rack-1.0.1/rdoc/Rack.html


Rack
class App

  def call(env)

    [200,

      {'ContentType' => 'text/plain'},

      Time.now.to_s.lines]

  end

end



lambda is
almost

a Proc
Constructor



Proc objects

Define a
 Protocol



yield &block
lambda

class



Room

to

Grow



A Proc is a

First
Class
Value



First Class Values

Named by variables

Stored in data structures

Passed as arguments

Returned from functions



You Already Use 
Anonymous Functions



You Already Use
First Class Functions



Of Course...

Ruby is Cheating
a little bit



functions
!=

first class



objects
==

first class



lambda

plus(1, 2)

NoMethodError: undefined method 
`plus' for main:Object

! from file.rb:3

! from :0



Transmutation

block

Proc

Method UnboundMethodobject

Binding

run Class

define_method
yield &

instance_eval

call

bind

unbind
method

binding

to_proc
instance_method



Closure

A closure is a first-class function 
with free variables that are bound 
in the lexical environment. Such a 
function is said to be "closed 
over" its free variables.

                   -Wikipedia



You Already Use
Lexical Environments



++

Closure is



Code
+

{  }

+

Closure is



Code
+

Scope

{  }

+

Closure is



Amazing
- and -

 Wondrous



  total = 0

  discounted.each {|price|

    total += price

  }

  total

    ==>20.682



  total = 0

  discounted.each {|price|

    total += price

  }

  total

    ==>20.682



  total = 0

  discounted.each {|price|

    total += price

  }

  total

    ==>20.682
name value
total 0

self



  total = 0

  discounted.each {|price|

    total += price

  }

  total

    ==>20.682

{  }

name value
total 0

self



  total = 0

  discounted.each {|price|

    total += price

  }

  total

    ==>20.682

{  } +

name value
total 0

self



  total = 0

  discounted.each {|price|

    total += price

  }

  total

    ==>20.682

{  } +

name value
total 1.8

self



  total = 0

  discounted.each {|price|

    total += price

  }

  total

    ==>20.682

{  } +

name value
total 2.691

self



  total = 0

  discounted.each {|price|

    total += price

  }

  total

    ==>20.682

{  } +

name value
total 20.682

self



You Already Use
Lexical Environments



Amazing
- and -

 Wondrous

And if you think that is



Amazing
- and -

 Wondrous
Ask me about non-local return...



Zombie Scope

def adder(a)

  return lambda {|b| a + b}

end

plus1 = adder(1)

plus10 = adder(10)

{  }

+
+



Zombie Scope

plus1.call(5)

    ==>6

plus10.call(5)

    ==>15



Shared Scope
def hidden_number

  a = 0

  return [

    lambda {|b| a = a + b},

    lambda {|b| a = a * b} ]

end

plus, times = hidden_number

{  }

+

{  }

+



Closure is

Transportable 
Knowledge



Closure is Mythos

Ruby lambda {|a,b| a + b}
Smalltalk [:a :b| ^(a + b)]
Haskell \a b -> a + b
Scheme (lambda (a b) (+ a b))
Python lambda a, b: a + b

Javascript function(a,b) {return a+b;}
Lua function(a,b) return a + b end
C++ template <class T> class plus : public binary_function<T, T, T> {

  bool operator()(const &T a, const &T b) const {return a + b;} };

C++0x [](int a, int b) { return a + b; }



Smalltalk

[:a :b| ^(a + b)]



Scheme

(lambda (a b) (+ a b))



Javascript

function(a,b) {return a+b;}



Review



You Already Use
First Class Functions



You Already Use
Lexical Environments



Code
+

Scope

{  }

+

Closure is



You Already use 
Closure



Containment

File::open
RSpec exceptions



Strategy
passwords
asset_host
validations



Dispatch

mime type: respond_to
data types



Filtering

BacktraceCleaner
route constraints



Protocol

Rack



Room

to

Grow
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Tennet’s Correspondence 
Principle

An expression or statement, 
when wrapped in a closure 
and then immediately invoked, 
ought to have the same 
meaning as it did before being 
wrapped in a closure.



non-local return

require ‘rubygems’

require ‘spec’

describe "blocks" do



non-local return
blocks

- can use 'return' (FAILED - 1)

- can use 'break' (FAILED - 2)

- can use 'next'

- can use implicit return

Finished in 0.002922 seconds

4 examples, 2 failuresFA
IL



 Coding Horror icon from Code Complete, 2nd Ed., by Steve McConnell, (c) 1993, 2004. 
All Rights Reserved. Used with permission of the author.



lambda
&block
Proc!=

...Even though both have class Proc

1.9: Proc#lambda?



Blocks

Don’t use return 
if you don’t

have to.



|block, arguments|

1. KISS.
2. Avoid name 

collisions.



Kernel#proc

Avoid proc

1.8: alias lambda

1.9: alias Proc#new



lambda

Anonymous 
method



&block/Proc

Control 
structure
(while/for)
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Resources



http://www.ruby-doc.org/
core/classes/Proc.html
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http://yehudakatz.com/2010/02/07/
the-building-blocks-of-ruby/
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http://gafter.blogspot.com/2006/08/
tennents-correspondence-principle-and.html
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http://innig.net/software/ruby/
closures-in-ruby.rb

# CLOSURES IN RUBY     Paul Cantrell    http://innig.net
# Email: username "cantrell", domain name "pobox.com"

# I recommend executing this file, then reading it alongside its output.
#
# Alteratively, you can give yourself a sort of Ruby test by deleting all the comments,
# then trying to guess the output of the code!

# A closure is a block of code which meets three criteria:
# 
#     * It can be passed around as a value and
# 
#     * executed on demand by anyone who has that value, at which time
# 
#     * it can refer to variables from the context in which it was created
#       (i.e. it is closed with respect to variable access, in the
#       mathematical sense of the word "closed").
#
# (The word "closure" actually has an imprecise meaning, and some people don't
# think that criterion #1 is part of the definition. I think it is.)
# 
# Closures are a mainstay of functional languages, but are present in many other
# languages as well (e.g. Java's anonymous inner classes). You can do cool stuff
# with them: they allow deferred execution, and some elegant tricks of style.

http://innig.net/software/ruby/closures-in-ruby.rb
http://innig.net/software/ruby/closures-in-ruby.rb
http://innig.net/software/ruby/closures-in-ruby.rb
http://innig.net/software/ruby/closures-in-ruby.rb
http://innig.net
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http://github.com/JustinLove/
ruby_closure_examples
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