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Programs built with lexical effect handlers enjoy modularity.

Yizhou Zhang and Andrew C. Myers. Abstraction-safe effect handlers via tunneling. Proc. of the ACM on
Programming Languages (PACMPL), 3(POPL), January 2019

Dariusz Biernacki, Maciej Pirdg, Piotr Polesiuk, and Filip Sieczkowski. Binders by day, labels by night: effect

instances via lexically scoped handlers. Proc. of the ACM on Programming Languages (PACMPL), 4(POPL),
January 2020
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Zero-Cost Lexical Effect Handlers

In this work, we present a type-directed compilation that eliminates the runtime
cost for having handlers in the lexical context. This compilation design obeys
zero-cost principle.
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This semantics finds the handler by walking
the stack, so its performance characteristics
IS similar to dynamically scoped handlers.

Moreover, it walks the stack more “carefully”
and simulates the behavior of lexically
scoped handlers, so It enjoys modularity.

raise h2(42)
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let
f = A(x).raise log(x); raise exc() 9
in

g[log, exc](42, f)
with log: Logging
with exc: Exceptilon




Zero-Cost Lexical Effect Handlers, Example 2

maln

let main
g = Na.A(x, f: [a]N—>N).f(x) <0, Logging>
1n
handle
handle
Let
f = A(x).raise 1log(x); raise exc() 9
1n

g[log, exc](42, f)
with log: Logging
with exc: Exceptilon
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with log:Logging
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with Logging:

—
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Ux123 call g
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Implementation: Lexa

Source Language — Target Language —

handle handle
g(log) g()"{0—0}
with log:Logglng = with Logging:

We formally defined the source and targe languages and
proved that the compilation is semantic-preserving.

Binary

Code Segment:

Ox122 ...
Ux123 call g
Ox124

Data Segment:
Ox83: ...}
Ox124:{0—>0}
Ox143:4...}



Evaluation

Hypothesis: effect handlers that are rarely used benefit from zero-cost
Implementation.



Evaluation

A program with two coorperativley scheduled co-routine.

A larger value on x-axis means less frequent yielding, so zero-cost strategy Is
more efficient.
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