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Algebraic Computational Effects

Exception Global state
. . . 1/0
throwing manipulation
throw get read
e set print
handle .. handle .. handle ..
with .. with .. with ..

see also: M. Pretnar, An Introduction to Algebraic Effect Handlers, MFPS 2015.
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see also: M. Pretnar, An Introduction to Algebraic Effect Handlers, MFPS 2015.
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see also: M. Pretnar, An Introduction to Algebraic Effect Handlers, MFPS 2015.
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What the Eff?

effect flip a coin : unit -> bool;;

let coin flipper = handler
| #£flip a coin () k -> k true

| return x -> x

in

handle (if #flip a coin ()
then 1
else 2 + 3 )

with coin flipper
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What the Eff?

then 1
Computation
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Effect
effect flip a coin : unit -> bool;; .?9
— definition
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Eff

Naive compilation

if #flip a coin ()
then 1
else 2 + 3
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Naive compilation
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Eff

OCaml

Naive compilation

if #flip a coin ()
then 1 —~—ee W
else 2 + 3

SEQUENCING

v

flip a coin () >>= \x ->

i1f x then (return 1) else
(+) 3 >>= \p >
p 2 >>= \r ->

return r
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Eff

OCaml

Naive compilation

SEQUENCING

v

flip a coin () >>= \x ->
i1f x then (return 1) else
(+) 3 >>= \p —>
p 2 >>= \r ->

return r

2
>

if #flip a coin ()
then 1 —~—ee W
else 2 + 3

L
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OCaml

let r = 2 + 3

in return r
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of effect information
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Original Approach

32

m (sugared) source language fun g — g unit

'

m desugared Eff fun g — g unit

Multicore OCaml (target language)



Current Approach
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explicit
optimisable
(unnecessarily) elaborate

Aw':0<L9).
fun (g : Unit > a!d)
— (g unit) > (w!w’)

Aa.Aa’" . Ao.No" AN(w:a < a).

'

— g unit

Multicore OCaml (target language)

see also: A. H. Saleh et al., Explicit Effect Subtyping, ESOP 2018.



Current Approach

34

(sugared) source language

fun g —» g unit

'

fun g —» g unit
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optimisable
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Aa.Aa’" . Ao.No" AN(w:a < a).

Aw':0<L9).
fun (g : Unit > a!d)
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'
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Multicore OCaml (target language)

see also: A. H. Saleh et al., Explicit Effect Subtyping, ESOP 2018.



Current Approach

HITCH target Ianguage
W|th effects

Multicore OCaml (target language)

see also: A. H. Saleh et al., Explicit Effect Subtyping, ESOP 2018.
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Ongoing Work

Pure languages (Plain OCaml)

see also: A. H. Saleh et al., Explicit Effect Subtyping, ESOP 2018.
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Ongoing Work
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ExXEff*
'

= g unit

i Aa. fun : Unit — «a
m no native effect system (9 )

Pure languages (Plain OCaml)

see also: G. Karachalias et al., Explicit Effect Subtyping, JFP (under review).
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Thank you!

Any questions?



(1)

(2)

(3)
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