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Abstract
Join patterns provide a promising approach to the
development of concurrent and distributed message-
passing applications. Several variations and imple-
mentations have been presented in the literature

— but various aspects remain under-explored: in
particular, how to specify a suitable notion of mes-
sage matching, how to implement it correctly and
efficiently, and how to systematically evaluate the
implementation performance.

In this work we focus on actor-based program-
ming, and study the application of join patterns
with conditional guards (i.e., the most expressive
and challenging version of join patterns in liter-
ature). We formalise a novel specification of fair

and deterministic join pattern matching, ensuring
that older messages are always consumed if they
can be matched. We present a stateful, tree-based
join pattern matching algorithm and prove that
it correctly implements our fair and deterministic
matching specification. We present a novel Scala 3
actor library (called JoinActors) that implements
our join pattern formalisation, leveraging macros to
provide an intuitive API. Finally, we evaluate the
performance of our implementation, by introducing
a systematic benchmarking approach that takes
into account the nuances of join pattern matching
(in particular, its sensitivity to input traffic and
complexity of patterns and guards).
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Related Article Philipp Haller, Ayman Hussein, Hernán Melgratti, Alceste Scalas, and Emilio Tuosto,
“Fair Join Pattern Matching for Actors”, in 38th European Conference on Object-Oriented Programming
(ECOOP 2024), LIPIcs, Vol. 313, pp. 17:1–17:28, 2024.
https://doi.org/10.4230/LIPIcs.ECOOP.2024.17

Related Conference 38th European Conference on Object-Oriented Programming (ECOOP 2024),
September 16–20, 2024, Vienna, Austria
Evaluation Policy The artifact has been evaluated as described in the ECOOP 2024 Call for Artifacts
and the ACM Artifact Review and Badging Policy.

1 Scope

This artifact supports the Fair Join Pattern Matching for Actors theory and experiments discussed
in the accompanying paper. We have implemented a Scala 3 library, JoinActors, for actors
with join patterns, featuring both "brute-force" and tree-based stateful implementations of our
deterministic fair matching semantics. Our library can be used with the off-the-shelf Scala 3
compiler, and leverages macros to provide an intuitive API.

2 Content

The artifact contains the following:
join-actors: The source code for the JoinActors library implementation (including the
benchmarks). See the README file in the directory for more information.
experiment-results: Contains python scripts to reproduce the figures in the paper. See the
README file in the directory for more information.
evrete-smarthouse: Contains the source code for the Evrete1- based implementation of the
Smart House example. See the README file in the directory for more information.

3 Getting the artifact

The artifact endorsed by the Artifact Evaluation Committee is available free of charge on the
Dagstuhl Research Online Publication Server (DROPS). In addition, the library is also available
at: https://github.com/a-y-man/join-actors.

4 Tested platforms

OS and resource (CPU, memory, disk, GPU) used by the authors for evaluation is:
A dual Xeon E5-2687W 8-core 3.10GHz processor and 128GB of memory, running 64-bit Linux
5.10.27.

The artifact has also been tested on the following platform:
An 11th Gen Intel Core i7-1185G7 @ 8x 4.8GHz and 32GB of memory, running 64-bit Linux
6.8.0.

5 License

The artifact is available under license Apache License 2.0.

1 https://www.evrete.org
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6 MD5 sum of the artifact

5640c68ae6bba8633bc30d0f01cbb87d

7 Size of the artifact

22.9 MiB
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