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Why?



http://phoenixframework.org/blog/the-road-to-2-million-websocket-connections

2 million concurrent 

web socket connection 

Maintain 1s broadcast



Technical requirement Avg. Rails Stack Elixir Stack

HTTP server

Request processing

Long-running requests

Server-wide state

Persistable data

Background Jobs

Service crash recovery

Nginx and Passenger

Ruby on Rails

Go

Redis

Redis andMongoDB

Cron, bash and ruby

Upstart

Elixir

Elixir

Elixir

Elixir

Elixir

Elixir

Elixir



559.43ms

22.26ms
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Scalability
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Scalability
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resiliency 
 \ ri-ˈzil-yən(t)s \
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Why not?
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Raw Computing
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System Bindings
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Erlang 

& 

Elixir



Beam VM



Beam VM

Elixir



Beam VM

Elixir Erlang



Beam VM

Operating System

Elixir Erlang
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Basic Syntax



"#{thing} syrup"

thing = “marple”

&  ~ iex

Erlang/OTP 20 [erts-9.1.2] [source] [64-bit] [smp:4:4] 
[async-threads:10] [hipe] [kernel-poll:false] [dtrace]

Interactive Elixir (1.5.2) - press Ctrl+C to exit (type 
h() ENTER for help)
iex(1)> 1 + 2
3
iex(2)> 0.1 + 0.2
0.30000000000000004
iex(3)>
“marple”
iex(4)>
“marple syrup”
iex(5)>



%{foo: :bar, key: "value"}

[{:foo, 1}, {:bar, 2}]

[1, 2, 3]

iex(5)> {:hello, "world", 42}
{:hello, "world", 42}
iex(6)>
[1, 2, 3]
iex(7)>
[foo: 1, bar: 2]
iex(8)> %{key: "value", foo: :bar}

iex(9)>
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defmodule Math do
def area(x)
x * x

end
end
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Pipe 
operator
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|>
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x = fetch(id)
y = transform(x)
result = save(y)
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save(transform(fetch(id)))
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fetch(id) |> transform
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fetch(id) |> transform
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fetch(id) |> transform
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fetch(id)
|> transform
|> save
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result = id 
|> fetch 
|> transform 
|> save
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Types



@OleMchls | DNSimple #fstoco

“Types”
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defmodule Pancake do

end

defstruct done: false

def cook(') do

%{'| done: true}
end

@type t :: Map

@spec cook(t) :: t
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Pattern Matching



2 = x

1 = x

&  ~ iex

Erlang/OTP 20 [erts-9.1.2] [source] [64-bit] [smp:4:4] 
[async-threads:10] [hipe] [kernel-poll:false] [dtrace]

Interactive Elixir (1.5.2) - press Ctrl+C to exit (type 
h() ENTER for help)
iex(1)> x = 1
1
iex(2)> x
1
iex(3)>
1
iex(4)>
** (MatchError) no match of right hand side value: 1
iex(5)>



** (MatchError) no match of right hand side value: 
{:hello, "world"}

b

a

iex(5)> {a, b, c} = {:hello, "world", 42}
{:hello, "world", 42}
iex(6)>
:hello
iex(7)>
“world”
iex(8)> {a, b, c} = {:hello, "world"}

iex(9)>

iex(10)>

{:ok, result} = {:ok, 13}
{:ok, 13}
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defmodule Pancake do 
  @type t :: Map 
  defstruct done: false 

  @spec cook(t) :: t 
  def cook(') do  

    %{'| done: true} 
  end 
end
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defmodule Pancake do 
  @type t :: Map 
  defstruct done: false 

  @spec cook(t) :: t 
  def cook(%Pancake{} = ') do  

    %{'| done: true} 
  end 
end
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defmodule Pancake do 
  @type t :: Map 
  defstruct done: false 

  @spec cook(t) :: t 
  def cook(%Pancake{done: false} = ') do  

    %{'| done: true} 
  end 
end
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defmodule Pancake do 

  @spec cook(t) :: t 
  def cook(%Pancake{done: false} = ') do  

    %{'| done: true} 
  end 
  def cook(%Pancake{} = '), do: ' 

end
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Scalability
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Scalability
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( * ) * *  

==

+
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Messages



receive do x -> IO.inspect(x) end

&  ~ iex

Erlang/OTP 20 [erts-9.1.2] [source] [64-bit] [smp:4:4] 
[async-threads:10] [hipe] [kernel-poll:false] [dtrace]

Interactive Elixir (1.5.2) - press Ctrl+C to exit (type 
h() ENTER for help)
iex(1)> cook = self()
#PID<0.84.0>
iex(2)> cooker = spawn(fn -> send cook, ' end)
#PID<0.101.0>
iex(3)>
'
iex(4)>



x -> IO.inspect(x)

' -> ‘DINNER!’
receive do

end

iex(4)>
...(5)>
...(6)>
...(7)>
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((⚙

cooker

-

cook.
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(

⚙

cooker

-

cook/
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Immutability
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defmodule Pancake do 
  @type t :: Map 
  defstruct done: false 

  @spec cook(t) :: t 
  def cook(') do  

    %{'| done: true} 
  end 
end
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defmodule Pancake do 
  @type t :: Map 
  defstruct done: false 

  @spec cook(t) :: t 
  def cook(') do  

    %{'| done: true} 
  end 
end



p = 0

px = 1

p = Pancake.cook(p) # => '

px p

0 1 '
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Scheduling



Beam VM



Beam scheduler



scheduler



scheduler

This is a simple task

like:1 + 1

This is a complex task

like: abs(50)

! 
!
! 
!
! 
!

This is CPU time



scheduler

This is a simple task

like:1 + 1

This is a complex task

like: abs(50)

! 
!

! 
!

! 
!



scheduler



scheduler



scheduler
!!!
!!!



scheduler

! ! ! ! ! !
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There is more!
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Supervisors
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OTP
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Phoenix
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Elixir 1.5 

Formatter
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Elixir 1.6 

Property-based testing
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https://elixir-lang.org/getting-started



Ole 
Michaelis
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Questions? 

@OleMchls 

ole@dnsimple.com

mailto:ole@dnsimple.com

