
Ruby for Newbies to Rails
A quick stroll through some Rubyisms used in Rails

Part 1: Types to Blocks



Ruby Recapped

Ruby is an fully  object-or iented  
inter pr eted  language. Like its primary 
inspiration Per l, Ruby is a post-
modern  pr og r amming  langua ge 
that includes useful features from other 
languages Ð including Ada,  Smalltalk, 
Python,  Lisp , PHP , and even CLU . 
RubyÕs most distinctive features are its 
syntax of block s, reßection  and meta-
pr og r amming , and general adherence to 
the pr inciple  of  least  sur pr ise.



On Ruby and Rubyisms
¥Like idioms for the Ruby language

¥ThereÕs always more than one way to do it

¥But some ways are better than others

¥Those ways are Ruby Style or Rubyisms

¥Scope of this talk

¥Not covering Ruby syntax

¥Understanding and using RubyÕs power for 
cleaner and cooler code



Some Sample Rubyisms
return if no_harm?

puts ÒNo CommentsÓ unless @comments.any? 

def quality
  case score
 when (67..100) then :good
 when (34..66) then :okay
 when (0..33) then :bad
 else :unknown
  end
end

def category_links(article)
  "Posted in " + article.categories.collect { |c| 
   link_to c.name,
     { :controller=>"articles", :action => "category", 
        :id => c.permalink },
     :rel => "tag"
   }.join(", ")
end



Basic Classes
¥Primitive Types

¥Scalar Types (Integers, Floats, Strings)

¥Collections (Arrays, Hashes)

¥Advanced Types

¥Symbols

¥Regexps

¥Classes, Modules, Procs



<%= 30.minutes.from_now %>



Everything Is An Object

irb> 30.class
=> Fixnum
irb> Fixnum.superclass
=> Integer
irb> Integer.superclass
=> Numeric
irb> Numeric.superclass
=> Object



Everything Is An Object

irb> 30.public_methods.sort
=> ["%", "&", "*", "**", "+", "+@", "-", "-@", "/", "<", "<<",  
"<=", "<=>", "==", "===", "=~", ">", ">=", ">>", "[]", "^", 
"__id__", "__send__", "abs", "between?", "ceil", "chr", 
"class", "clone", "coerce", "display", "div", "divmod", 
"downto", "dup", "eql?", "equal?", "extend", "floor", 
"freeze", "frozen?", "hash", "id", "id2name", "inspect", 
"instance_eval", "instance_of?", "instance_variable_get", 
"instance_variable_set", "instance_variables", "integer?", 
"is_a?", "kind_of?", "method", "methods", "modulo", "next", 
"nil?", "nonzero?", "object_id", "prec", "prec_f", "prec_i", 
"private_methods", "protected_methods", "public_methods", 
"quo", "remainder", "respond_to?", "round", "send", 
"singleton_method_added", "singleton_methods", "size", "step",  
"succ", "taint", "tainted?", "times", "to_a", "to_f", "to_i", 
"to_int", "to_s", "to_sym", "truncate", "type", "untaint", 
"upto", "zero?", "|", "~"]



irb> 20.minutes.from_now
NoMethodError: undefined method `minutes'
for 20:Fixnum
        from (irb):1



Nothing Is Final

class Numeric
 def minutes
    self * 60
 end

 def since(time = ::Time.now)
  time + self
 end

 alias :from_now :since
end



Everything Is Extensible
sh> ~/rails/project/script/console
Loading development environment.
>> 30.public_methods.sort
=> ["%", "&", "*", "**", "+", "+@", "-", "-@", "/", "<", "<<", "<=", "<=>", "==", 
"===", "=~", ">", ">=", ">>", "[]", "^", "__id__", "__send__", "`", "abs", "ago", 
"b64encode", "between?", "blank?", "byte", "bytes", "ceil", "chr", "class", "clone", 
"coerce", "copy_instance_variables_from", "daemonize", "day", "days", "dclone", 
"decode64", "decode_b", "denominator", "display", "div", "divmod", "downto", "dup", 
"enable_warnings", "encode64", "eql?", "equal?", "even?", "exabyte", "exabytes", 
"extend", "extend_with_included_modules_from", "extended_by", "floor", "fortnight", 
"fortnights", "freeze", "from_now", "frozen?", "gcd", "gcd2", "gcdlcm", "gigabyte", 
"gigabytes", "hash", "hour", "hours", "id", "id2name", "inspect", "instance_eval", 
"instance_exec", "instance_of?", "instance_values", "instance_variable_get", 
"instance_variable_set", "instance_variables", "integer?", "is_a?", "kilobyte", 
"kilobytes", "kind_of?", "lcm", "load", "megabyte", "megabytes", "method", "methods",  
"minute", "minutes", "modulo", "month", "months", "multiple_of?", "next", "nil?", 
"nonzero?", "numerator", "object_id", "odd?", "ordinalize", "petabyte", "petabytes", 
"power!", "prec", "prec_f", "prec_i", "private_methods", "protected_methods", 
"public_methods", "quo", "rdiv", "remainder", "remove_subclasses_of", "require", 
"require_gem", "require_gem_with_options", "require_library_or_gem", "respond_to?", 
"returning", "round", "rpower", "second", "seconds", "send", "silence_stderr", 
"silence_stream", "silence_warnings", "since", "singleton_method_added", 
"singleton_methods", "size", "step", "subclasses_of", "succ", "suppress", "taguri", 
"taguri=", "taint", "tainted?", "terabyte", "terabytes", "times", "to_a", "to_bn", 
"to_f", "to_i", "to_int", "to_json", "to_r", "to_s", "to_sym", "to_yaml", 
"to_yaml_properties", "to_yaml_style", "truncate", "type", "untaint", "until", 
"upto", "week", "weeks", "with_options", "year", "years", "zero?", "|", "~"]



Everything Is Extensible
sh> ~/rails/project/script/console
Loading development environment.
>> 30.public_methods.sort
=> ["%", "&", "*", "**", "+", "+@", "-", "-@", "/", "<", "<<", "<=", "<=>", "==", 
"===", "=~", ">", ">=", ">>", "[]", "^", "__id__", "__send__", "`", "abs", "ago", 
" b64encode ", "between?", " blank ?", " byte ", " bytes ", "ceil", " chr ", "class", "clone", 
"coerce", " copy_instance_variables_from ", " daemonize ", " day ", " days ", " dclone ", 
" decode64 ", " decode_b ", " denominator ", "display", "div", "divmod", "downto", "dup", 
" enable_warnings ", " encode64 ", "eql?", "equal?", " even ?", " exabyte ", " exabytes ", 
"extend", " extend_with_included_modules_from ", " extended_by ", "floor", " fortnight ", 
" fortnights ", "freeze", " from_now ", "frozen?", " gcd ", " gcd2 ", " gcdlcm ", " gigabyte ", 
" gigabytes ", "hash", " hour ", " hours ", "id", "id2name", "inspect", "instance_eval", 
" instance_exec ", "instance_of?", " instance_values ", "instance_variable_get", 
"instance_variable_set", "instance_variables", " integer ?", "is_a?", " kilobyte ", 
" kilobytes ", "kind_of?", " lcm ", "load", " megabyte ", " megabytes ", "method", "methods",  
" minute ", " minutes ", "modulo", " month ", " months ", " multiple_of ?", "next", "nil?", 
"nonzero?", " numerator ", "object_id", " odd? ", " ordinalize ", " petabyte ", " petabytes ", 
" power !", "prec", "prec_f", "prec_i", "private_methods", "protected_methods", 
"public_methods", "quo", " rdiv ", "remainder", " remove_subclasses_of ", " require ", 
" require_gem ", " require_gem_with_options ", " require_library_or_gem ", "respond_to?", 
" returning ", "round", " rpower ", " second ", " seconds ", "send", " silence_stderr ", 
" silence_stream ", " silence_warnings ", " since ", "singleton_method_added", 
"singleton_methods", "size", "step", " subclasses_of ", "succ", " suppress ", " taguri ", 
" taguri= ", "taint", "tainted?", " terabyte ", " terabytes ", "times", "to_a", " to_bn ", 
"to_f", "to_i", "to_int", " to_json ", " to_r ", "to_s", "to_sym", " to_yaml ", 
" to_yaml_properties ", " to_yaml_style ", "truncate", "type", "untaint", " until ", 
"upto", " week", " weeks ", " with_options ", " year ", " years ", "zero?", "|", "~"]



Duck Typing



Flexible Types

Why donÕt we have to declare types?

Time t = Time.now
t += (int) 30.minutes
return t.to_str



Duck Typing

¥If it walks like a duck and talks like a duck...

¥Type is not  an objectÕs class

¥Type is what an object can do

¥Attributes it contains

¥Methods it supports



Ruby Is Interpreted
¥What happens when your code calls

my_items.join(Ò, Ó)  ?

¥Ruby sends the join request to the object. It 
doesnÕt need to check its Class.

¥The object decides how to respond, the 
caller doesnÕt use the objectÕs Class either

¥In short, the Class may deÞne the method, 
but Class doesnÕt resolve the method.

¥Class is for inheritance, not type checking



Interfaces Without Stress

¥In Ruby, interfaces are not formalized 
contracts but loose suggestions.

¥Class deÞnitions can be modiÞed at any time.

¥Even individual objects can be extended to 
include methods beyond class deÞnitions.

¥ThereÕs no type casting, because thereÕs no 
type checking; only Òcan you run this?Ó



Duck Typing Is Dynamic

irb> x = 30
=> 30
irb> x.minutes
NoMethodError: undefined method `minutes'  
for x:Fixnum
        from (irb):1
irb> class Fixnum  
irb> def minutes
irb> self * 60
irb> end
irb> end
=> nil
irb> x.minutes
=> 1800



What About Bugs?

¥DoesnÕt the lack of compiled types lead to 
more bugs? No.

¥Reasons why not

¥Type safety is illusory

¥Compiling is not testing

¥Only testing  is testing



Test-Driven Design
¥Basic principles

¥Only testing  is truth

¥No design without testing

¥Test-Driven Design

¥Write tests when you write code

¥Better still, write tests befor e you write code



Modules
¥You know classes, but what about modules?

¥Modules can contain methods, classes, or 
other modules. 

¥Useful for partitioning code into namespaces.

¥In addition, module methods can be included 
within classes via mixins .



Modules

¥Example modules in Ruby and Rails

¥Math, Enumerable, Comparable

¥ActiveRecord,  ActionView,  ActionController

¥Test::Unit

¥Cartographer, Globalize



module Enumerable
 def inject(&block)
 def partition(&block)
 ...
end

class Array
 include Enumerable
end

class Hash
 include Enumerable
end



Adding a Mixin

class Song
 include Comparable
 attr @title, @artist, @length
 def initialize ...
 def <=> (theother)
  if (@artist == theother.artist)
   @title <=> theother.title
  else
   @artist <=> theother.artist
  end
 end
end

Compa r able  requires the <=>  function
adds the functions <, >, <= , >= , == , betw een?, and support for sor t



Adding a Mixin
class Jukebox
 include Enumerable

 def initialize
  @songs = {}
 end
  
 def add_song(song)
  @songs[Ò#{song.artist}|#{song.title}Ó] = song
 end

 def each(&block)
  @songs.each(block)
 end
end

Enumer able  requires the each  function
Adds the functions all?, any?, collect/ma p, detect , Þnd , grep, 
include? , inject , select , and sor t_b y among others.
Methods min , max , and sor t  can be called if values support <=>



Symbols



link_to "log in", 
 :controller  => "accounts",
 :action  => "login"



Symbols

¥Symbols are not Strings

¥Object#to_sym

¥Symbol#to_s

¥Special construct for representing names

¥Symbols are immutable

¥Symbols are scalable



Why Not Constants? 
¥Constants in Ruby associate a name with an 

explicit value

¥Math::PI = 3.14159... for instance

¥Symbols are placeholders, we donÕt care 
about their value

¥As a result, Ruby allows us to create 
symbols on an ad hoc basis

¥Check spelling though!

¥Compiling isnÕt testing



Why Use Symbols?

¥Enforces common naming conventions
link_to Òlog inÓ, ÒControllerÓ => ÒaccountsÓ

This might look correct, but...

¥Descriptive of purpose
link_to Òlog inÓ, ÒaccountsÓ, ÒloginÓ  
Harder to see what args are for

¥Denotes specialness of argument



Try Symbols Here
¥Hash keys

jake = { :nice => ÒyesÓ, :smart => ÒmaybeÓ }

¥Variable argument lists
link_to("edit", 
{ :controller => "admin/content", :action => 
"edit", :id => @article },
:class => "admintools", 
:style => "display: none", 
:id => "admin_article") 

¥ Instead of constants or booleans
find(:all) vs. find(true) or find(ALL)

¥To refer to methods, objects or attributes
belongs_to :order  or   String.respond_to? :split



Blocks



for c in @comments do
 puts c.text
end



Blocks
def threepeat
 yield
 yield
 yield
end

threepeat { puts ÒHooray!\nÓ }

def psssst
 yield ÒIÕve a secretÓ
end

pssst { |x| puts x }

def each_title
 @songs.each {|s| yield s.title }
end



Blocks Are Everywhere

is really

for c in @comments do
 print c.text
end

@comments.each do |c|
 print c.text
end



Blocks Are Everywhere
xml.instruct! :xml, :version=>"1.0", :encoding=>"UTF-8"
xml.feed "xml:lang" => "en-US", 
    "xmlns" => ' http://www.w3.org/2005/Atom'  do
  xml.title @feed_title
  
  @items.each do |item|
    render :partial => "atom10_item_article",
        :locals => {:item => item, :xm => xml}
  end
end

yields
<?xml version=Ó1.0Ó encoding=ÓUTF-8Ó?>
<feed xml:lang=Óen-USÓ xmlns=Ó http://www.w3.org/2005/Atom Ó>
 <title>Super Blog Atom Feed!</title>
 <item>
  <title>Article 1</title>
  ...
 </item>
</feed>



Blocks Are Everywhere

File.open(path, 'rb') do |file|
 until file.eof
  puts file.gets
 end
end



Enumerable and Blocks
¥ Iteration

jukebox.each {|x| puts Ò#{x.title} - #{x.artist}\nÓ } 

¥ Accumulation
jukebox.inject {|total, x| total += x.length }

¥ Selection
longsongs = jukebox.select {|x| x.length > 5.minutes }

¥ Detection
indie = jukebox.any? { |x| x.artist.hip? }

¥ Reordering
titles = jukebox.sort_by {|x| x.title }



Ruby for Newbies to Rails
A quick stroll through some Rubyisms used in Rails

Part 2:  Metaprogramming



Metaprogramming



class Employee < ActiveRecord::Base
end

@employees = Employee.find_by_department_id(1)
Employee.find_all_by_skill(ÒrubyÓ, :order => ÔascÕ)



Metaprogramming
¥That methodÕs not in my source!

¥So how is this even possible?

¥Short Answer: Ma gic

¥Real Answer: Meta pr og r amming

¥object reßection

¥send

¥method_missing



Object Reflection

irb> Object.public_methods.sort
=> ["<", "<=", "<=>", "==", "===", "=~", ">", ">=", "__id__", 
"__send__", "allocate", "ancestors", "autoload", "autoload?", 
"class", "class_eval", "class_variables" , "clone", 
"const_defined?" , "const_get", "const_missing" , "const_set", 
"constants" , "display", "dup", "eql?", "equal?", "extend", 
"freeze", "frozen?", "hash", "id", "include?", "included_modules" , 
"inspect", "instance_eval", "instance_method", "instance_methods" , 
"instance_of?", "instance_variable_get", "instance_variable_set", 
"instance_variables" , "is_a?" , "kind_of?" , "method", 
"method_defined?" , "methods", "module_eval", "name", "new", "nil?",  
"object_id", "private_class_method", "private_instance_methods" , 
"private_method_defined?" , "private_methods" , 
"protected_instance_methods" , "protected_method_defined?" , 
"protected_methods" , "public_class_method", 
"public_instance_methods" , "public_method_defined?" , 
"public_methods" , "respond_to?" , "send" , "singleton_methods" , 
"superclass", "taint", "tainted?", "to_a", "to_s", "type" , 
"untaint"]



respond_to?
i = 27
str = "foo"

irb> str.respond_to? :split
=> true
irb> i.respond_to? :split
=> false

class Song
 attr_reader :title
 def initialize(title)
  @title = title
 end
end

irb> s = Song.new("Untitled")
=> #<Song:0x34fe70 @title="Untitled">
irb> s.respond_to? :title
=> true



send

def search(type, terms)
 case type
 when ÒtitleÓ then title_search(terms)
 when ÒauthorÓ then author_search(terms)
 when ÒsubjectÓ then subject_search(terms)
 else raise NoMethodError
 end
end



send

def search(type, terms)

 self.send Ò#{type}_searchÓ, terms

end



Why Is It ÒSend?Ó
¥In Ruby, you donÕt call an objectÕs methods, you 

instead send a messa ge with parameters to the 
object.

¥This is a big semantic difference. If found, the object 
will just execute a method, but a message rather 
than a method means the object can do more.

¥What if the object has no method?



Why Is It ÒSend?Ó
¥What can the object do if it doesnÕt have the 

method youÕre calling?

¥Raise an error

¥Delegate the message to another object

¥Take the message anyway



Method Missing

irb> arry = ["foo", "bar", "baz", "foo"]
=> ["foo", "bar", "baz", "foo"]
irb> arry.find_all_by_name("foo")
NoMethodError: undefined method 
`find_all_by_name' for ["foo", "bar", "baz", 
"foo"]:Array
        from (irb):3

WhoÕs raising this error?



Method Missing

class Object
 def method_missing(method_id, *arguments)
  raise NoMethodError, Òundefined method...Ó
 end
end

Notice method_missing is an class method.
Child classes can override parent methods... Recall

@employees = Employee.find_by_department_id(1)

Do you understand how it works now?



find_by_employee_id(1)

In ActiveRecord::Base: 
def method_missing(method_id, *arguments)
  if match = /find_(all_by|by)_([_a-zA-Z]\w*)/.match(method_id.to_s)
    finder = determine_finder(match)

    attribute_names = extract_attribute_names_from_match(match)
    super unless all_attributes_exists?(attribute_names)

    conditions = construct_conditions_from_arguments(attribute_names,
                arguments)
    options = { :conditions => conditions }
    set_readonly_option!(options)
    send(finder, options)
  else
    super
  end
end

AR method_missing



send(finder, options)

def determine_finder(match)
  match.captures.first == 'all_by' ? :find_every 
             : :find_initial
end

def find_initial(options)
 ...
end

def find_every(options)
 ...
end

AR method_missing (cont.)



Domain Specific 
Languages



class Review < ActiveRecord::Base
 belongs_to  :article

 validates_presence_of  :author, :body
 validates_inclusion_of   :score, 
            :in 0..10, 
            :if :rated?



Domain Specific Languages

¥A Domain SpeciÞc Language (DSL) is a 
language implemented in Ruby that:

¥Abstracts away lower-level Ruby code in 
high-level abstractions appropriate for the 
problem domain.

¥Executes as valid Ruby.

¥Tricks users into writing code without 
even realizing it!



Rails is a DSL

¥Associations

¥Validations

¥Routing

¥Rendering

¥acts_as_*

¥30.minutes.ago

belongs_to :article



Coding Without Realizing
¥You just type   belongs_to :article

¥And automatically add the following methods to 
your model:

¥article  returns the article linked to

¥article=  sets the article

¥build_article  creates, links to a new article

¥create_article  like build, but saves as well

¥And all you did was make the association! 

¥Similar for has_one, has_many, habtm



module ActiveRecord      
  def belongs_to(association_id, options = {})
    reflection = create_belongs_to_reflection(association_id, options)
  ...
  end

  def has_many(association_id, options = {}, &extension)
    reflection = create_has_many_reflection(association_id, 
               options, &extension)

    configure_dependency_for_has_many(reflection)
    ...
  end
end

Associations

Rails is secretly setting up all these extra functions and dependencies 
for you, but all you have to do is just model relationships at a high level. 
Easier to write, harder to screw up



So What?
¥ No messing around with explicit initializers, 

setups, or conÞgurations....

¥YouÕre just mapping out associations and 
letting the DSL handle setup

¥Exploiting RubyÕs strengths:

¥Natural grammar

¥Powerful metaprogramming

¥In short, Rubyisms



puts ÒThank YouÓ



Further Reading


