Phoenix Unplugged;
uncovering the magic of plugs
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Cowboy/Bandit is a small, HTTP server for
Erlang/OTP, used in the elixir ecosystem.



Ranch/Thousand Island is a socket
acceptor pool library for Erlang/OTP,
commonly used in the Elixir ecosystem to

manage [CP connections.



defmodule HowdyElixirConf.Application do application.ex
use Application

defmodule Handler do
def init(req, _opts) do
resp =
: cowboy_req. reply(
_status = 200,
_body = "<!doctype html><hl>Hello, Cowboy!</h1>",
_request = req

)
{:0k, resp, [1}
end
end

def start(_type, _args) do

routes =
: cowboy_router.compile( [
{:_,
|
{: , Handler, [1}
1}

1)

:cowboy.start_clear(
:hello_http,
[port: 4001],
%{env: %{dispatch: routes}}

)



defmodule HowdyElixirConf.Application do application.ex
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defmodule HowdyElixirConf.Application do application.ex

use Application

def start(_type, _args) do

routes =
: cowboy_router.compile( [
8.
|
{:_, HowdyElixirConf.Web.Handler, []}
1}

1)

:cowboy.start_clear(
:hello_http,

[port: 4001],
%ienv: %{dispatch: routes}}

)
children = []

opts = [strategy: :one_for_one, name: Campsite.Supervisor]
Supervisor.start_link(children, opts)

end
end



defmodule HowdyElixirConf.Application do application.ex

use Application

def start(_type, _args) do

routes =
: cowboy_router.compile( [

1:_,
|

1}

"/'" HowdyElixirConf.Web.RootHandler

1)

:cowboy.start_clear(
:hello_http,

[port: 4001],
%ienv: %{dispatch: routes}}

)
children = []

opts = [strategy: :one_for_one, name: Campsite.Supervisor]
Supervisor.start_link(children, opts)

end
end



defmodule HowdyElixirConf.Web.RootHandler do web/root_handler. ex
def init(req, _opts) do
resp =
: cowboy_req.reply(

200,

%{'"content-type" => “text/html"},

"<ldoctype html><hl>Howdy Elixir Conf!</h1>",

req

)

{:0k, resp, [1}
end

def terminate(_reason, _req, _state) do
: 0k
end
end



defmodule HowdyElixirConf.Web.RootHandler do web/root_handler.ex
def init(req, ) do

{AuthHeader, Reql} = cowboy_req:header(<<"authorization'">>, Req0)

resp =
if is_authorized(AuthHeader) do
: cowboy_req.reply(
200,
%{"content-type" => “text/html"},
"<ldoctype html><hl>Howdy Elixir Conf!</h1>",
reg
)
else
: cowboy_req.reply(
404,
%{"content-type" => “text/html"},
"<ldoctype html><hl>Route not found</h1>",
reg
)

end

{:0k, resp, [1}
end

def terminate( ’ ’ ) do
10k
end
end



defmodule HowdyElixirConf.Web.RootHandler do web/root_handler.ex
def init(req, _opts) do

{AuthHeader, Reql} = cowboy_req:header(<<"authorization">>, Req@)

resp =

if is_authorized(AuthHeader) do

: cowboy_req.reply(
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404,
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def terminate( _reason, _req, _state) do
: 0k
end
end




defmodule HowdyElixirConf.Web.RootHandler do web/root_handler.ex
def init(req, _opts) do
Req2 =
: cowboy_req.stream_reply(
200, %1"content-type" => "text/html"},
req
)
Reqg3 =
: cowboy_req.stream_body (
"<ldoctype html><html><head><title>Hi</title></head><body><h1>",
ReqZ2
)
Reg4 =
: cowboy_req.stream_body(
"Howdy Elixir Conf!</hl><p>Streaming with Cowboy!</p>",
Req3
)
Reqg5 =
: cowboy_req.stream_body(
“</body></html>",
Req4
)

{:0k, Reg5, [1}
end

def terminate( reason, req, _state) do
: 0K
end
end
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def init(req, _opts) do
Reg2 =
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Req3

)

Reqg5 =

: cowboy _req.stream_body (
“</body></htm1>",
Req4

)

{:0k, Reg5, [1}
end
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: 0k
end
end




defmodule HowdyElixirConf.Web.RootHandler do web/root_handler. ex
def init( req, ) do
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10k
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defmodule HowdyElixirConf.Web.RootHandler do web/root_handler.ex

def init(E@EB, opts) do
conn = send_chunked(conn, 200)

L

"<'d0ctype html><html><head><title>Hi</title></head><body><h1>"

o

"Howdy Elixir Conf!</hl><p>Streaming with Cowboy!</p>"

"</b6dy></htm1>"
)

end

def terminate(_reason, _req, _state) do
: 0k
end
end



defmodule HowdyElixirConf.Application do application.ex
use Application

def start(_type, _args) do
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[port: 40011],

%{env: %{dispatch: routes}}
)

children = []

opts = [strategy: :one_for_one, name: Campsite.Supervisor]
Supervisor.start_link(children, opts)
end
end
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defmodule HowdyElixirConf.Application do application.ex
use Application

def start(_type, _args) do
routes =
: cowboy_router.compile( [
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defmodule HowdyElixirConf.Application do application.ex
use Application

def start(_type, _args) do

routes =
: cowboy_router.compile( [
{1:_,
|
{:_, HowdyElixirConf.Web.PageHandler,
HowdyElixirConf.Web.Router
¥
1}

1)

:cowboy.start_clear(
:hello_http,

[port: 4001],

%{ienv: %{dispatch: routes}}
)

children = []

opts = [strategy: :one_for_one, name: Campsite.Supervisor]
Supervisor.start_link(children, opts)
end
end



defmodule HowdyElixirConf.Web.Router do web/router.ex

alias HowdyElixirConf.Web.PageController

get "/", PageController, :home
get "/two", PageController, :two

get not_matched, PageController, :not_matched, %{path: not_matched}
end

RRRRRRER R
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de-medU-Le HOWdyEliXirConf.Web.PageHandleF dO Web/page handler_exl
def init(req, router) do -

path = :cowboy req.path(req)

conn = %PUOUGRCORRA{ req_path: path}
conn = router.call(conn)

resp =

:cowboy _reqg.reply(conn.status, conn.resp_body, req)

{:0k, resp, router}
end

def terminate(_reason, _req, _state) do
: 0k
end
end



defmodule HowdyElixirConf.Web.Router do web/router.ex

alias HowdyElixirConf.Web.PageController

get "/", PageController, :home
get "/two", PageController, :two

get not_matched, PageController, :not_matched, %{path: not_matched}
end

de-medU-Le HOWdyEliXirConf.Web.PageHandleF dO Web/page handler_exl
def init(req, router) do -

LOOO\IO‘J:-bUUNI—\

path = :cowboy req.path(req)

conn_= %PUUGRCORRA{ req path: path}

conn = router.call(conn) |
resp =

:cowboy _reqg.reply(conn.status, conn.resp_body, req)

{:0k, resp, router}
end

def terminate(_reason, _req, _state) do
: 0k
end
end



Plugs are modules in Elixir used to build

composable web applications. Each plug can
intercept, moditfy, or respond to an HTTP

request or response.



Function Plug Module Plug

(Plug.Conn.t, Plug.opts) Plug.Conn.t (Plug.Conn.t(), any()) Plug.Conn.t()
def call

(opts any()) any ()
def init



Function Plug

(Plug.Conn.t, Plug.opts) :: Plug.Conn.t

defmodule HowdyElixirConf.Web.Router do
use Plug.Router

plug :set_custom_header

get "/", HowdyElixirConf.Web.PageController, :home

defp set_custom_header(conn, ) do
conn
|> Plug.Conn.put_resp_header('"x-custom-header", "HowdyHeader")
end
end



Function Plug

(Plug.Conn.t, Plug.opts) :: Plug.Conn.t

defmodule HowdyElixirConf.Web.Router do
use Plug.Router

plug :set_custom_header

get "/", HowdyElixirConf.Web.PageController, :home

# Define the function plug
defp set_custom_header(conn, opts) do

conn
|> Plug.Conn.put_resp_header('"x-custom-header", "HowdyHeader")

end

end




Module Plug

(Plug.Conn.t(), any()) :: Plug.Conn.t()
def call/2

(opts :: any()) :: any()
def init/1

defmodule Plug.CustomHeader do
import Plug.Conn

def init(opts), do: opts end

def call(conn, ) do
conn
|> put_resp_header("x—custom-header", "MyAppHeader")
end
end



Module Plug

(Plug.Conn.t(), any()) :: Plug.Conn.t()
def call/2

(opts :: any()) :: any()
def init/1

defmodule HowdyElixirConf.Web.Router do
use Plug.Router

plug Plug.CustomHeader

get "/", HowdyElixirConf.Web.PageController, :home
end



Module Plug

(Plug.Conn.t(), any()) :: Plug.Conn.t()
def call/2

(opts :: any()) :: any()
def init/1

defmodule HowdyElixirConf.Web.Router do
use Plug.Router

plug Plug.CustomHeader

get "/", HowdyElixirConf.Web.PageController, :home
end



The mighty "Plug.Conn’

defstruct adapter: {Plug.MissingAdapter, nil},
assigns: %1},
body params: %Unfetched{aspect: :body params},
cookies: %Unfetched{aspect: :cookies},
params: %Unfetched{aspect: :params},
path_info: [I,
query_params: %Unfetched{aspect: :query_params},
query_string: "",
req_cookies: %Unfetched{aspect: :cookies},
req_headers: [1,
request_path: "",
resp_body: nil,
resp_cookies: %{},
scheme: :http,
state: :unset,

status: nil



"Plug.Router’

defmodule HowdyElixirConf.Web.Router do
use Plug.Router

plug :match
plug :dispatch

get "/hello" do
send_resp(conn, 200, "world")
end

match do
send_resp(conn, 404, "oops")
end
end



"Plug.Router

*spoiler alert* A router is a plug



"Plug.Router

defmodule Plug.Router do
defmacro __using__(opts) do
quote location: :keep do
import Plug.Router
use Plug.Builder, unquote(opts)
def match(conn, opts) do
ena
ena
ena
end



"Plug.Router"

defmodule Plug.Router do
defmacro __using__(opts) do
quote location: :keep do

import Plug.Router

use Plug.Builder, unquote(opts)

def match(conn, opts) do
end
end
end
end



"Plug.Router"

defmodule Plug.Router do
defmacro __using__(opts) do
quote location: :keep do

import Plug.Router

use Plug.Builder, unquote(opts)

def match(conn, opts) do

end defmacro __using__(opts) do
- quote do
end @behaviour Plug
ena def init(opts), do: opts end

end
def call(conn, opts) do

end

end
end



Let’'s make a router

*beware the metaprogramming”®



Let’'s make a router

*beware the metaprogramming”®



But first:
A metaprogramming primer



defmodule Greetable do allows Greetable to

defmacro __using___(opts) do < inject functions into
greeting = Keyword.get(opts, :greeting, "Hello") other modules.
quote do < define the code that will be injected
def greet(name) do
I0.puts(unquote(greeting) <> ", " <> name <> "!")
end

def farewell(name) do
I0.puts("Goodbye, " <> name <> "1")
end
end
end
end

defmodule EnglishGreeter do
use Greetable - implements the greet and farewell func

end

defmodule SpanishGreeter do
use Greetable, greeting: "Hola" < passed to the macro as opts
end

EnglishGreeter.greet("Alice")
SpanishGreeter.greet("Bob")
EnglishGreeter.farewell("Charlie")



Back to plugs

*let's make this router go brrrr*



The Rules of a Plug

1.Must implement "init/1" and ‘call/2

2.Must use Plug.Conn



defmodule Spaghetti.Router do spaghetti/router.ex

defmacro _ _using__ ( opts) do
quote do

def init(opts), do: opts
def call(conn, opts) do
end
end

end
end



defmodule Spaghetti.Router do
defmacro _ _using__ ( opts) do
quote do
import Spaghetti.Router
@behaviour Plug

def init(opts), do: opts
def call(conn, opts) do
end
end

end
end

spaghetti/router.ex



defmodule Spaghetti.Router do
defmacro __using__ ( opts) do
quote do

import Spaghetti.Router «

spaghetti/router.ex

modules that use this module, import this

@behaviour Plug <«
def init(opts), do: opts
def call(conn, opts) do
end
end

end
end

Implements plug behaviour



defmodule Spaghetti.Router do spaghetti/router.ex

defmacro _ _using__ ( opts) do

quote do
import Spaghetti.Router < modules that use this module, import this
@behaviour Plug < Implements plug behaviour

def init(opts), do: opts

def call(conn, opts) do

end
end
end
end

1 defmodule HOWdyEliXirconf.Web.ROUter do web/router.ex
2 use Spaghetti.Router
3 # The "use macro above expands to include:
4 # 1import Spaghetti.Router
5 # def call(conn) do ... end
6
/  end
8
9
10
11
12
13
14



defmodule Spaghetti.Router do
defmacro _ _using__ ( opts) do
quote do
import Spaghetti.Router
@behaviour Plug

def init(opts), do: opts
def call(conn, opts) do
end

end

end
end

spaghetti/router.ex



defmodule Spaghetti.Router do spaghetti/router.ex

defmacro _ _using__ ( opts) do
quote do
import Spaghetti.Router
@behaviour Plug

def init(opts), do: opts
def call(conn, opts) do

end
end
end

defmacro get(path, controller, action) do
guote do

end
end
end



defmodule Spaghetti.Router do spaghetti/router.ex

defmacro _ _using__ ( opts) do
quote do
import Spaghetti.Router
@behaviour Plug

def init(opts), do: opts

def call(conn, opts) do
content_for(conn.request_path, conn)
end
end
end

defmacro get(path, controller, action) do
guote do

S cantratien, 1T tcom, v tetaction)

end
end
end



defmodule Spaghetti.Router do spaghetti/router.ex

defmacro _ _using__ ( opts) do
quote do
import Spaghetti.Router

@behaviour Plug
def init(opts), do: opts

def call(conn, opts) do
content_for(conn.request_path, conn)
end
end
end

defmacro get(path, controller, action) do
guote do

s cantratien, 1T tcom, o tetaction)

end
end
end

dynamically invokes the call/2
function on the controller module,
passing in the conn and action as
arguments.

Kernel.apply/3



defmodule Spaghetti.Router do spaghetti/router.ex

defmacro _ _using__ ( opts) do
quote do
import Spaghetti.Router

@behaviour Plug
def init(opts), do: opts

def call(conn, opts) do
content_for(conn.request_path, conn)
end
end
end

defmacro get(path, controller, action) do
guote do

S eantratien, 1 tom, unguotetaction)

end
end
end

dynamically invokes the call/2
function on the controller module,
passing in the conn and action as
arguments.

(module, function name, args)

Kernel.apply/3



defmodule Spaghetti.Router do spaghetti/router.ex

defmacro _ _using__ ( opts) do
quote do
import Spaghetti.Router
@behaviour Plug

def init(opts), do: opts

def call(conn, opts) do
content_for(conn.request_path, conn)
end
end
end

defmacro get(path, controller, action) do
guote do

S cantratien, 1T tcom, v tetaction)

end
end
end



defmacro get(path, controller, action) do
quote do

end
end

end

spaghetti/router.ex

OCOONOULTEWN -

defmodule HowdyEliiirConf.Wé .Router do

alias HowdyElixifConfsWeb.PageCgnatroller

end

web/router.ex

import Pldgs.Conn

LT, e

def home(conn, ) do
put_resp_body(conn, “<hl>Howdy Elixir!</h1>")
end

defmodulegggyﬁyElixirConf.Web.PageController do

web/page_controller.ex



Pony up! Let’s see some code.



