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WHAT IS META
PROGRAMMING?






Duplicating strings

(for sending over too efficient channel)

We need a method duplicate

goo . dupl igcoaotgeo o
butros . dupbiutcadebut

And dedup on the other end
googG&o goo



Defining methods
dynamically

Let s do 1t by opening a

class String
def duplicate
self *2
end
def dedup
self[0, self.length / 2]
end
end



Need a more
Impressive example?

3.days.ago




Implementation:

class Fxnum
def days
self *24 *60*60
end
def ago
Time.now - self
end
end



Introspection

(simplest kind of metaprogramming)



Introspection

e

= Eaglecw

e.class
e.superclass
e.ancestors
e.object _id

e.
e.
e.

public_methods
protected _methods

orivate_methods

e.singleton_methods
e.instance_variables
e.respond_to?



d = Dogiew
d.clas<C Dog
Gaz2YSiKAYSringOf | & &

Dog.clas€ Class
String.clas€ Class
String.superclas€ Object

Object.clas€ Class
Class.class Class

®Of Faa 2F | LIXIAY 202S00 6aaz2ySi
.class of a class (of String, Dog, Object, Class) is always Class

class Object is on the top of inheritance chain



Ruby object model
fundamentals



Keypoint #1

Everything is an object



Objects in Ruby

- Integers
- arrays

- blocks *
- classes

F 0f2014a IINB |faz 202S



Blocks

class Array
def each
[a loop over all elements]
yield current_element
[end loop]
end
end

a=|[1, 2, 3]
a.each { |a| puts a }
or (alternative syntax)
a.each do |a|
puts a
end

Proc object that was
passed in (look below)
Is called with a parameter

Proc object is created
from the block and sent
to the method implicitly



Procs (thisIs Just a lambda )
XY .X+Y

sum = Proc.new {|a,bla+Db}

sum.call3,5 C 8 '

a block




Classes as objects

classkEagle
end

Eagle.object_Id
=> 27933700

* this is just a hint.. hang on



Keypoint #2

Method calling Is really a
message sending



Sending messages

classkagle
deffly
LINAY U aLQY FteéAa
end
end

e = Eagleew
efly isactually S®Pa Sy Ro & 7T



respond to?

e = Eagleew
SONBALRYRYUZKOAGT
=> frue
SOPNBALRYRYUZ2KOGaA
=> false



Wh at we re ab

classUserlnput
def first
LJdzia al A FNRBRY FANRG YS

end

defsecond

LJdzi& al A FNRY &4SO2yR Y
end

end

say_what = Userlnputew
method name = gets.chomfread user input
say what.send(method name)



Now we can also prove that
operators are just methods

1.send :+, 3C 4
2.send :*, 3C 6
5.send: 3C 2



self

Actually the message is sent in this way:

1. selfis set to the receiver of the msg
2. then the message Is sentdelf!

classTest

defhello

UKFGQa ¢Keé asStF LA
end

end



A new |ook at Instance
creation

a message

g

e = Eaglenew

1

class object



One level further

classkEagle

end




Classes really are
special objects

We use classbjects to create instance
objectswith behaviour described in a cladss

The entire purpose of classes in Ruby is to
serve as repositories for behavior.



Keypoint #3

Classes are objects that know
how to respond |



Dynamically defining a
method with define _ method

Eagle = Class.new
eagle = Eagle.new

classEagle
define_method :flydo
LINAY O aLQY FteAay3Ie
end
end

eagle.fly
LQY Tt eAyd



...-rom the outside

Eagle = Class.new
eagle = Eagle.new

eagle.class.send :define_method, 1y
LINAY (O aLQY FteéeAay3e
end

eagle.fly we have to use send

- here, because it enables
LQY FteAyd us to call a PRIVATE class

YSOUK2R GRSTAYS



What about this trick?

debug = true # just a boolean variable

classkagle

If debug
deflog
LJdzia& G KA FTNRY f23¢€
end
end

end



Keypoint #4

Definitions are active
(they are regular executable code! )






Implementation InC
Ruby.h



