


how it started



think like a telecom
 switch



@
electricsham

an
jeff sm

ith



talk objective

encourage adoption of gen_statem
 in OTP



perform
ance on par w

ith gen_server 
(in practice)

gen_statem



gen_state_m
achine

elixir w
rapper



concepts

state 
data 

event 
action



concepts

:locked 
data 

event 
action



concepts

:locked 
%{code: 12345} 

event 
action



concepts

:locked 
%{code: 12345} 
{:button, 5} 

action



concepts

:locked 
%{code: 12345} 

:cast, {:button, 5} 
action

event type
event content



concepts

:locked 
%{code: 12345} 

:cast, {:button, 5} 
{:reply, from, :ok}



m
ultiple actions

[
 

  {
:reply, 

from
, :

ok}
, 

  {
:state_t

imeo
ut,

 10
_00

0},  
  {

:next_ev
ent,

 :c
ast

, {
:butt

on, 5},
 

  #
 !!" 

] 



getting started

initial state

def 
init(_) do

 
  da

ta = %{} 
  {:

ok, :off, 
data} 

end

def 
start_link

(_opts
) do

 
  Ge

nStateMach
ine.st

art_
link

(!"MODULE!"
, [

])
 

end



callback m
odes

choose your ow
n adventure 



the m
ission

handle all possible com
binations of  

event & state 



adventure 1: handle_event_function

“event centered approach” 
branch on event then state 

all events handled in function 
handle_event/4 

default callback m
ode



adventure 1: handle_event_function

def h
andle

_event(:cast
, :flip

, :off
, data) 

do 
  {:

next_s
tate, :on

, data 
+ 
1} 

end

current state



adventure 2: state_functions

“state centered approach” 

callbacks organized around state 

branch on state then event 



adventure 2: state_functions

one callback function* per state 

StateName/3 



adventure 2: state_functions

def
 off(:ca

st, 
:fl

ip,
 da

ta) d
o 

  {
:next_st

ate,
 :o

n, 
dat

a + 1
} 

end

current state



choose your adventure

use 
GenSt

ateMac
hin

e, 
  ca

llbac
k_mode

: :
sta

t
e_funct

ions

cal
lback_mo

de()
 !#

 st
ate

_func
tions.

use 
GenSta

teM
achi

ne,
 

  ca
llback

_mo
de: :

han
dl
e_event_function

call
back_m

ode() !# h
and

le_event_function
.



sam
e behavior 

different callbacks



state enter callbacks
use 

GenSt
ateMac

hin
e, 

ca
llback

_mode:
[
:state

_funct
io
ns, 

:st
ate

_enter]

def
 off(:e

nte
r, 

:on
, d

ata)
 do 

  #
 !!" 

  :
keep_st

ate
_an

d_d
ata

 
end

event content: old state



inserted events
Generate events from

 your ow
n state m

achine!

{:
next_

even
t, 

 e
vent_

type
, 

 e
vent_

cont
ent}



postpone
I just can’t deal w

ith you right now



em
ulate selective receive

The gen_statem event queue m
odel is 

sufficient to em
ulate the norm

al process 
m

essage queue w
ith selective receive.

Postponing an event corresponds to not 
m

atching it in a receive statem
ent, and 

changing states corresponds to entering a 
new

 receive statem
ent.



em
ulate selective receive

def w
ait_fo

r_it d
o 

  rec
eive d

o 
    {

:ok, {
:step,

 1}}
 !#

 
     

 # !!"
 Do so

me s
tuf

f
  

     
 wait_

for_it
()  

  
  aft

er 0 !# 
    w

ait_fo
r_it()

 
  end

 
end



tim
eouts

3 types of tim
eouts



event tim
eout

cancelled on any m
essage

{:t
imeo

ut, 1
_0

00}



state tim
eout

cancelled w
hen state changes

{:s
tat

e_time
out,

 10_
000}



state tim
eout in practice

{   :
state_ti

meou
t, 

  3
0_000, 

  {
:respons

e_ti
meo

ut,
 st

ream,
 from} 

}



state tim
eout in practice

def 
handle_e

vent(
 

  :s
tate_tim

eout,
 

  {:
response

_time
out,

 st
ream

, fro
m}, 

  :a
waiting_

respo
nse,

 
  da

ta 
) do

 

  # 
Do some 

clean
up s

tuf
f!!"

 
  ac

tions = 
{:rep

ly, 
fro

m,
{:er

ror, :re
spons

e_ti
meo

ut}}
 

  {:
next_sta

te, :
read

y, 
data

, act
ions} 

end 



generic tim
eout

not cancelled for you

{   {
:tim

e
ou

t,
 :

n
am

e}, 
  1

0_00
0
 

}



welcom
e to the m

achine
def 

flip_it
() do

 
 Gen

StateMac
hine

.
ca

st
(!"MODULE!", :fl

ip)
 

end 

def 
call_it

() do
 

 Gen
StateMac

hine
.
ca

ll
(!"MODULE!", :he

llo) 
end 



additional resources
http://erlang.org/doc/m

an/gen_statem
.htm

l 

http://erlang.org/doc/design_principles/
statem

.htm
l 

https://potatosalad.io/2017/10/13/tim
e-out-

elixir-state-m
achines-versus-servers 

https://github.com
/erlang/otp/blob/m

aster/
lib/stdlib/src/gen_statem

.erl


