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Erlang
OTP

gen_server supervisor

Sesterl gen_server supervisor

Sesterl Erlang

Erlang

(static interpretation) [Elsman, Henriksen, Annenkov & Oancea 2018]
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PID (process ID)

Erlang (1/2)

fib(N) -> 
  case N < 2 of 
    true  -> 1; 
    false -> fib(N - 1) + fib(N - 2) 
  end.



main() -> 
  PidB = 
    spawn(fun() -> 
      receive 
        {From, N} -> 
          Result = fib(N), 
          From ! Result 
      end 
    end), 

  PidA = self(), 
  PidB ! {PidA, 42}, 
  ResultA = some_calc(), 
  receive 
    ResultB -> 
      {ResultA, ResultB} 
  end.

spawn

A

B

{ A PID , 42}

some_calc() fib(42)

J

<latexit sha1_base64="hOzu62nH6Z+6I4gQYzhRgV/xXoc="></latexit>

701408733

J

<latexit sha1_base64="hOzu62nH6Z+6I4gQYzhRgV/xXoc="></latexit>

PID
spawn( )

receive end

PID

Erlang (2/2)



 (“Let It Crash!”)
link/monitor

OTP

Success typing [Lindahl & Sagonas 2006] gradual typing
unsound

etc.

Erlang

😩

😊



sound

π

sound

session type Future work

FFI
Erlang

Erlang

😎

1

FFI



Elixir
Ruby Clojure

gradual typing

Alpaca https://github.com/alpaca-lang/alpaca
ML

union type
7

Gleam https://github.com/gleam-lang/gleam
Erlang VM JavaScript

Sesterl

https://github.com/alpaca-lang/alpaca
https://github.com/gleam-lang/gleam
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ML

Hindley–Milner

ADT

Erlang FFI Curry
arity

fun(int, int) -> bool fun(int) -> (fun(int) -> bool)

type option<$a> = 
  | None 
  | Some($a) 

val get_or_else(v, d) = 
  case v of 
  | None    -> d 
  | Some(x) -> x 
  end

τ ::= ⋯ ∣ fun( , …,  ) ->τ τ τ
≠



erlc
Erlang BEAM 

(Erlang VM) HiPE

A

<latexit sha1_base64="oAl8pzhp9NX11Ls9fzDjWj3rkB0="></latexit>

B

<latexit sha1_base64="SVRL2Qg7AC+aLi2NPGBb6xgjfl0="></latexit>



VM Erlang

FFI

erlc
Erlang BEAM 

(Erlang VM) HiPE

A

<latexit sha1_base64="oAl8pzhp9NX11Ls9fzDjWj3rkB0="></latexit>

sesterl

Sesterl 

B

<latexit sha1_base64="SVRL2Qg7AC+aLi2NPGBb6xgjfl0="></latexit>
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[Orchard & Yoshida 2016] [Fowler 2019]

send/receive
OTP

session type

τ′￼

τ

(1/3)

[  ]τ τ′￼

Γ ⊢ e : τ′￼

Γ ⊢ return(  )e [  ]τ τ′￼:
Γ ⊢ e1 : [  ]τ τ1 Γ, x : τ1 ⊢ e2 : [  ]τ τ2

do   <-    inΓ ⊢ x e1 e2 : [  ]τ τ2

Γ, x : τ ⊢ e : [  ]τ τ′￼

receive   ->   endΓ ⊢ x e : [  ]τ τ′￼

A

<latexit sha1_base64="oAl8pzhp9NX11Ls9fzDjWj3rkB0="></latexit>

B

<latexit sha1_base64="SVRL2Qg7AC+aLi2NPGBb6xgjfl0="></latexit>

branching
x



 let comp = (do x <-  in ) in 

(fun() -> …)
thunk bind force

FFI

codomain

e1 e2 e1 e2

(2/3)
[  ]τ τ′￼

[  ]τ τ′￼

[  ]τ τ′￼

τ ::= ⋯ ∣ fun( , …,  ) ->τ τ τ
∣ fun( , …,  ) -> [  ]τ τ τ τ

e ::= ⋯ ∣ x ∣
act C

fun( , …,  ) ->x x e
fun( , …,  ) ->x x∣

C ::= ⋯ ∣ do   <-    inC1 C2 ∣x receive … end



PID

(3/3)

pid<  >·

<latexit sha1_base64="O7QJhwcMXV4XpVk08LJZgo3NvNA="></latexit>

· ····= · · · |

<latexit sha1_base64="KUfxHqOv9fuLuZ9lUnzUNAbujZY="></latexit>

[  ]unit·

<latexit sha1_base64="O7QJhwcMXV4XpVk08LJZgo3NvNA="></latexit>

≈ „ e0 :

<latexit sha1_base64="whixJVmR0I8UWko/cR78rL9S7uA="></latexit>

spawn(   )≈ „

<latexit sha1_base64="pHs5yStaVC9HbHaBOeruqh2mV2w="></latexit>

:

<latexit sha1_base64="e2ds9DVd5NDvPDVYc3vjiOs7Luk="></latexit>

e0

<latexit sha1_base64="EG3irG+3qW4JrMcLltYcwcyNR5A="></latexit>

pid<  >·

<latexit sha1_base64="O7QJhwcMXV4XpVk08LJZgo3NvNA="></latexit>

e1

<latexit sha1_base64="eTd7imL+LzAHYIGb/kQMBQA+TfE="></latexit>

e2

<latexit sha1_base64="pnG7EZ67RzLOP1qaAHjYpF6qQ6w="></latexit>

val main() = act 
  do pidB <- 
    spawn( 
      receive 
        {from, n} -> 
          let res = fib(n) in 
          send(from, res) 
      end) 
  in 
  do pidA <- self() in 
  do send(pidB, {pidA, 42}) in 
  let resA = some_calc() in 
  receive 
    resB -> {resA, resB} 
  end

self() [  ]pid<  >·

<latexit sha1_base64="O7QJhwcMXV4XpVk08LJZgo3NvNA="></latexit>

≈ „

<latexit sha1_base64="pHs5yStaVC9HbHaBOeruqh2mV2w="></latexit>

:

<latexit sha1_base64="e2ds9DVd5NDvPDVYc3vjiOs7Luk="></latexit>

·

<latexit sha1_base64="O7QJhwcMXV4XpVk08LJZgo3NvNA="></latexit>

pid<  >·

<latexit sha1_base64="O7QJhwcMXV4XpVk08LJZgo3NvNA="></latexit>

≈ „ e1 :

<latexit sha1_base64="hPvsrhOTs7Ft8Ew+v2Cn1D/TV3M="></latexit>

≈ „ e2 : ·

<latexit sha1_base64="A2ys4Puk7fYyOC/63rCIiSjKdMg="></latexit>

send(  ,   )≈ „

<latexit sha1_base64="pHs5yStaVC9HbHaBOeruqh2mV2w="></latexit>

:

<latexit sha1_base64="e2ds9DVd5NDvPDVYc3vjiOs7Luk="></latexit>

[   ]unit· Õ

<latexit sha1_base64="0CgEO7L3TNzEMpwdDiZrxcbDj9A="></latexit>
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F-ing Modules [Rossberg, Russo & Dreyer 2014]

1

System Fω

OTP gen_server supervisor

 (static interpretation) [Elsman, Henriksen, Annenkov & Oancea 2018]

Sesterl Erlang



call

cast

gen_server



1
get/set

gen_server

-behavior(gen_server)

– init/1 

handle_call/3
call

handle_cast/2
cast

2

gen_server API
-module(cell). 
-behavior(gen_server). 
-export([ 
  init/1, handle_call/3, handle_cast/2, 
  start_link/1, get_number/1, … ]). 

%  
init(N) -> {ok, N}. 

handle_call(get, From, N) -> 
  {reply, {got, N}, N}. 

handle_cast({set, N}, _State) -> 
  {noreply, N}. 

%  
start_link(N) -> 
  gen_server:start_link(cell, N, []). 

get_number(Pid) -> 
  {got, N} = gen_server:call(Pid, get), 
  N. 

set_number(Pid, N) -> 
  gen_server:cast(pid, {set, N}).



ML

-behavior(gen_server)

gen_server:call(…)

gen_server

module GenServer.Make : 
  functor(Callbacks : Behavior) -> sig 
    val start_link : … 
    val call : … 
    … 
  end

gen_server
-module(cell). 
-behavior(gen_server). 
-export([ 
  init/1, handle_call/3, handle_cast/2, 
  start_link/1, get_number/1, … ]). 

%  
init(N) -> {ok, N}. 

handle_call(get, From, N) -> 
  {reply, {got, N}, N}. 

handle_cast({set, N}, _State) -> 
  {noreply, N}. 

%  
start_link(N) -> 
  gen_server:start_link(cell, N, []). 

get_number(Pid) -> 
  {got, N} = gen_server:call(Pid, get), 
  N. 

set_number(Pid, N) -> 
  gen_server:cast(pid, {set, N}).



Cell

1
get/set

– Map.Make key
 

start_link call cast

GenServer.Make
module Cell = struct 
  module Callbacks = struct 
    type state = int 
    type init_arg = int 
    type call_request = Get 
    type call_response = Got(int) 
    type cast_msg = Set(int) 
    val init(n : init_arg) = Ok(n) 
    val handle_call(Get, n : state) = 
      GenServer.reply(Got(n), n) 
    val handle_cast(Set(m), n : state) = 
      GenServer.no_reply(m) 
  end 
  include GenServer.Make(Callbacks) 
… 
  val get_number(pid) = 
    do response <- call(pid, Get) in 
    case response of 
    | Got(n) -> return(n) 
    end 

  val set_number(pid, m) = 
    cast(pid, Set(m)) 
end



Sesterl Erlang
Erlang

(static interpretation) [Elsman, Henriksen, Annenkov & Oancea 2018]

instantiate

MLKit Futhark

1

1

Foo.Bar.Qux Foo_Bar_Qux.erl
OK 

Foo_Bar.erl Foo_Bar_Qux.erl 
Erlang
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Sesterl
https://github.com/gfngfn/game_tianjiupai 

(Tian Jiu, Tien Gow) 
32 4

HTTP/WebSocket Cowboy
FFI

Elm

AWS EC2
Discord

https://github.com/gfngfn/game_tianjiupai




Sesterl
Sesterl 19 4291

Erlang 5 648

Sesterl stdlib

FFI
HTTP WebSocket 
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Session type

Sesterl Session-typed Erlang

Speak Now [Flowler & Hu 2026]

GADTs

(recursive modules)
2 GenServer

Future Work
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ML Erlang Sesterl
https://github.com/gfngfn/Sesterl 

ML OTP
Erlang

Sesterl & Elm
https://github.com/gfngfn/game_tianjiupai 

Yabaitech Tokyo vol.7
https://yabaitech.tokyo/assets/pdf/

yabaitechtokyo_vol7.pdf

https://github.com/gfngfn/Sesterl
https://github.com/gfngfn/game_tianjiupai
https://yabaitech.tokyo/assets/pdf/yabaitechtokyo_vol7.pdf
https://yabaitech.tokyo/assets/pdf/yabaitechtokyo_vol7.pdf
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-foo ?bar

[Gaster & Jones 1996]  

Curry OCaml [Furuse & Garrigue 1995]  

val is_log_file(path) = String.is_suffix(-target path, -suffix ‘.log’) 

/* increment : fun(int, ?diff int) -> int */ 
val increment(n, ?diff d_opt) = 
  case d_opt of 
  | None    -> n + 1 
  | Some(d) -> n + d 
  end 

val increment(n, ?diff d = 1) = n + d /*  */ 

val main() = (increment(42), increment(42, ?diff 15)) /* ==> (43, 57) */


