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Algebraic Effects 101

composable and modular computational effects

algebraic effects effect handlers

define a family of operations give semantics to operations
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But...
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Scoped Resumptions

« Resumptions can only be resumed in the same handler context as
captured; thus the example is rejected.

« We believe that all important effect handlers in practice can be
defined in terms of scoped resumptions

« Implemented as a dynamic check, called guard
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Evidence Passing

a vector of handlers is passed down as an implicit
parameter to all operation invocations
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Efficiency

Theorem 5. (Evidence Correspondence)

If &;€) |- E|performopo wv] : o | () then E has the form E; - handle,”fl’ h-E, with op € X(1),

op ¢ bop(E3), op — f € h, and the evidence corresponds exactly to dynamic execution context
such that w.l = (m, h).

Tail-resumptive operations (e.g., ask) can evaluate in-place
Efficiency

{ Non tail-resumptive operations (e.g., incr) yield up, with locally
deciding which marker to yield to
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Monadic Multi-prompt Translation

handle,, h E[perform op (m, h) v]

~

prompt  Elyield  (Ak. (h.op) v k)]
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Monadic Multi-prompt Translation

handle,, JE[perform op (m, h) v

prompt  E[yield ‘%z op) v k)] [Gunter, Rémy, and Riecke 1995]

Implementations
based on

dynamic search for the handler

- [Biernacki et al. 2019;
[Dolan et al. 2015; Leijen 2014, Brachthauser and Schuster 2017:
Lindley et al. 2017] zhang and Myers 2019]

11/14



Implementation based on polymorphic lambda calculus

multi-prompt monad
data mon pa =
| pure : @ — mon u «
| yield : VB r p’. marker ' r — (evv yu’ — (evv p’ — f— mon y’ r) — mon p’ r)
— (monyu f— monpua) > monpua
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| pure : @ — mon u «
| yield : VB r p’. marker ' r — (evv yu’ — (evv p’ — f— mon y’ r) — mon p’ r)
— (monyu f— monpua) > monpua

v No special runtime support needed

Vv Advanced compilation strategies can be used (e.g,,
reference counting [Ullrich and Moura 2019])
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More In the Paper

« Formalizations of calculi and translations

« Implementation in the Koka programming language,
and initial benchmarks showing evidence
translation enables efficient implementations

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