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https://github.com/koka-lang/libhandler

Low-level Manipulations

e.g.) & libhandler, implemented in C

Algebraic Effects libhandler

effectinvocation longjmp
effecthandler +— stackframe+ip
continuation  ~ stackframe+ip
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S Multicore OCaml, implemented
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with fiber, in C [DWS*15]

& efflua, implemented with coroutine,
in Lua
Algebraic Effects + Coroutines
effectinvocation ~ yield
effect handler — create & resume
continuation ~ coroutine
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Coroutines

Algebraic Effects + Coroutines
effectinvocation ~ vyield
effect handler — create & resume
continuation ~— coroutine

Coroutines
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Multiprompt shift/reset

e.g.)racket/control in Racket

(reset
(+ 2 (reset
(+ 3 (shift _k 4)))))

i3 —% (reset (+ 2 4)) —=* 6
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Multiprompt shift/reset

e.g.)racket/control in Racket

(let ((p (make-continuation-prompt-tag))
(g (make-continuation-prompt-tag)))
(reset-at p
(+ 2 (reset-at ¢
(+ 3 (shift-at p _k 4))))))

;3 —* (reset-at p (+ 2 (shift-at p _k 4)))
s =T 4
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Multiprompt shift/reset

e.g.)racket/control jnRacket

(let ((p (mak

(g (mak
(reset-at p
(+ 2 (res

XFh5d % prompt £ THRA TLIK

e-conti ionfHrompt-tag))
e- inuatiop/-prompt-tag)))

et-at q

(+ 3 (shift-at p -k 4))))))

’
’

—* 4

Multiprompt shift/reset

;i —* (reset-at p (+ 2 (shift-at p _k 4)))
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e.g.) § Effekt, implemented in Scala
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https://b-studios.de/scala-effekt/

Multiprompt shift/reset

e.g.) § Effekt, implemented in Scala

: Multiprompt
Algebraic Effects Shift reset
effect operation ~ prompttag
effectinvocation +— shift-at

effect handler — reset-at
H

continuation

Multiprompt shift/reset

continuation
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https://b-studios.de/scala-effekt/

pros/cons
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Free Monad

type 'a free =
| Pure: 'a — 'a free
| Impure: 'arg * ('res — 'a free) — 'a free

let rec (>»=) op f =
match op with
| Pure x — f x
| Impure (x, k) —
Impure (x, fun y — k y >= f)

Free Monad 11/21



Free Monad

e.g.) & Eff, implemented in OCaml
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https://github.com/matijapretnar/eff

Free Monad

e.g.) & Eff, implemented in OCaml

Algebraic Effects +— Free Monad

effectinvocation —  Impure
effecthandler run
continuation  — rhsof (>=)
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https://github.com/matijapretnar/eff

pros
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Free Monad.pros
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cons

& 772D Free Monad
monadic BZEZI AN TEIRVEBLHE DB
Haskell @ do, F#®M computation expression, Scala @ for,
etc.

Free Monad.cons
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N-Barrelled CPS

Double-Barrelled CPS [Thi02] ZHL5& T 2 L\WVRKLEIC
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sort

number of

(pure) CPS

continijations

CPS + Exception

N-Barrelled CPS
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N-Barrelled CPS

Double-Barrelled CPS [Thi02] ##LAE T D& LWL
X 25D TIE?

sort number of
continuations
(pure) CPS 1
CPS + Exception 2

) number of
CPS + Algebraic Effects | 1+ offect handlers
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N-Barrelled CPS

N-Barrelled CPS

handler
| effect (Foo x) k -> k (x + x)

| effect (Bar y) k -> k (y * y)
| v => v x 20
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N-Barrelled CPS

N-Barrelled CPS

handler

| effect (Foo x) k -> k (x + x)
| effect (Bar y) k -> k (y * y)
| v => v *x 20

4

L
(Value, fun v k -> k (v * 20))
(Foo, fun x k -> k (x + x));
(Bar, fun b k -> k (b * b))

]
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N-Barrelled CPS

Algebraic Effects N-Barrelled CPS

(effect-id * handler) list
lookup &run
list concatenation

effect handler
effect invocation
handler nesting

I 117

\V-Barrelled CPS



N-Barrelled CPS

N Barrels
Algebraic Effects — \ N-Barrelled CPS

effect handler +— (effect-id * handler) list
effect invocation lookup &run
—>

handler nesting list concatenation

N-Barrelled CPS



N-Barrelled CPS
)

handle (perform (Foo 5)) with

| effect (Foo x) k — k (x + x)
| effect (Bar b) k — k (b * b)
| (* value *) v = v * 20

N-Barrelled CPS 18/21


https://gist.github.com/Nymphium/bb8235134121c57d8c470ee39b74f586

N-Barrelled CPS
)

handle (perform (Foo 5)) with

| effect (Foo x) k — k (x + x)
| effect (Bar b) k — k (b * b)
| (* value *) v = v * 20

| SRS TEHE S

(fun ko hg —
(fun ki h; — ki 5) (fun Vi —
(lookupeys ho Foo vi) (fun resg, —
(lookupyy hg resr ko))) ho
) (fun x — x)
[ (VALUE, fun v k — k (v * 20));
(Foo, fun x k — k (x + x));
(Bar, fun b k — k (b - b)) 1]
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https://github.com/koka-lang/koka
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https://github.com/koka-lang/koka

pros/cons

s CPSOEENESNZDD
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U
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related) & Koka
compililing to JS or C# via type-directed
selective CPS [Leil6]
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Good Point as Libraries

B4 780> MO— L3R % Algebraic Effects el 1 DD
A2 R—TT—RTTEELIADS
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Good Point as Libraries

B4 780> MO— L3R % Algebraic Effects el 1 DD
A2 R—TT—RTTEELIADS

Delimited
Continuations
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Good Point as Libraries

B4 780> MO— L3R % Algebraic Effects el 1 DD
A2 R—TT—RTTEELIADS

Algebraic
Effects
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