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#l (Eff language implementation):

effect Say : string — unit
effect Twice : unit — unit
handle (

perform (Say "Hello");

perform (Twice ());

perform (Say "world")

with

X — X

effect (Twice ()) k —-k (); k ()

effect (Say msg) k —
print_endline msg; k ()

—_—
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%) (Eff language implementatio
effect Say : string — unit

effect Twice : unit — unit

handle (

perform (Say "Hello");

perform (Twice ());

perform (Say "world")

with

X — X

effect (Twice ()) k> k (); k O

effect (Say msg) k —
print_endline msg; k ()

effect handler
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1 (Eff language implementatiop> ™« definition
effect Say : string — unit

effect Twice : unit — unit

handle (
perform (Say "Hello");
perform (Twice ());
perform (Say "world")
with . .
N 7 continuation
effect (Twice OO EM— k O; k O
effect (Say msg) Q4
print_endline msg; k ()

effect handler
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effect Say : string — unit
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effect Say : string — unit
fll:

E[perform (Say "Hello")]
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ecffect DAY

effect Say : -% unit
fll:

E[perform (Say -)]

: string
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ecffect DAY

effect Say : -% unit
fll:

E[perform (Say -)]

: string
: unit
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ecffect DAY

effect Say : -% unit
fll:

:unit — 'a (o)

.perform (Say -)I
: string
: unit
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ecffect A

RICINE
Say string unit

(IR

D unit — 'a (o)
E| Say ["Hello")|
: string

e ) B
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effect Say : string — unit
effect Twice : unit — unit
handle (

perform (Say "Hello");

perform (Twice ());

perform (Say "world")

with

X — X

effect (Twice ()) k -k O); k O

effect (Say msg) k —
print_endline msg; k ()

_——
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BAE Implimentations

» Eff'l

o ML R—2X®D syntax. BHER

o WMIBZXS1TS5(EDSL) Y =ESE
» Koka™

e MS Research &
o effect NBITERIND
(ex: println :a -> console ()
e Algebraic Effects UIMZHH HL A1EE
» Multicore OCaml’®

e OCaml Labs A* OCaml % fork
o HMEHTH oneshot d Algebraic Effects ##5>

1 https://www.eff-1lang.org/

2 https://koka-lang.github.io/koka/

3 http://ocamllabs.io/doc/multicore.html
AE Implimentations


https://www.eff-lang.org/
https://koka-lang.github.io/koka/
http://ocamllabs.io/doc/multicore.html

eMulticore OCaml

State EFR/A

module State(S : sig type t end) try begin
= struct let module S1 =
type t = S.t State(struct
type t = int
effect Put : t — unit;; end) in
effect Get : t let open S1 in

let incr () =

let run init f perform (Put (perform Get + 1))

init |> match f () with in
| x = (fun s = (s, x)) run @ @@ fun () —
| effect (Put s') k — incr ();
(fun s — continue k () s') log @@ perform Get;
| effect Get k — incr ();
(fun s — continue k s s) log @@ perform Get
end end
with effect (Log msg) k —
effect Log : int — unit print_int msg; continue k ()

let log msg = perform @@ Log msg
AE Implimentations.Multicore OCaml 7/13



eMulticore OCaml

shift/reset HERETZ 52!

module DelimccOne = struct
type 'a prompt = {
take : 'b. (('b— 'a) — 'a) — 'b;
push : (unit — 'a) — 'a;

}

let new_prompt (type a) : unit — a prompt = fun () —
let module M = struct
effect Prompt : (('b —a) —-a) —'b

end in
let take f = perform (M.Prompt f) in
let push th =
try th () with effect (M.Prompt f) k — f @@ continue k
in

{take; push}

let push_prompt {push} = push
let take_subcont {take} = take

let shifte p f = take_subcont p @@ fun k — f k
end

AE Implimentations.Multicore OCaml 8/13
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http://logic.cs.tsukuba.ac.jp/~sat/pdf/jssst2018.pdf

Boneshot Algebraic Effects — oneshot shift/reset

[KS1I6JICE DT LIEDEEDHZ RS
BRCL T effect instance—prompt,
effect invocation — shift, effect handler — reset

module Translate(D: DELIMCC) : sig
type ('a, 'b) free
type 'a thunk = unit — 'a
val newi : unit — 'a D.prompt
val op : ('a, 'b) free D.prompt — 'a — 'b
val handler : ('g, 'g) free D.prompt —
('g— 'o) - ('g* ('g— 'o) — 'o) - 'g thunk — 'o
val handle : ('a thunk — 'b) — 'a thunk — 'b
end = struct

Q. #EHTD oneshotness & AE H'5 |V TS DEERRIF?
A. F12E affine type TERUCK>TRIFE

FT4TI N
K=y

481 .oneshot AE — oneshot s/r 10/13



Boneshot shift/reset — Asymmetric Coroutine

(UsulT]CKAEHZED (Lua lckBEE)
Lua @ coroutine + IRFED thread #3X 9 current
% fof2L prompt iE78L (shift AR DBREMRFTIFERID reset)

function sr.reset(th)
local 1 = coro.create(
function(_.)
return (function(y)
return function(_)
return vy
end
end) (th())
end)

return coro.resume(l)()
end

HZT4BE/ T .oneshot s/r — AC

function sr.shift(f)
local k = coro.current

return coro.yield(function(_)
return sr.reset(function()
return f(k)
end)
end)
end

function sr.throw(k, e)

return coro.resume(k, e)()
end
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ICFP 2018 %> ML Workshop2018 (Z®
AE BEDRE w2 57
Algebraic Effects &5
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5 https://icfp18.sigplan.org/event/mlfamilyworkshop-2018-papers-programming-with-abstract-algebraic-effects

‘6 https://icfp18.sigplan.org/event/icfp-2018-papers-versatile-event-correlation-with-algebraic-effects
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