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Abstract
This is the companion artifact of the paper titled
“Compositional Design, Implementation, and Veri-
fication of Swarms” (ECOOP’26). This artifact
contains an extension of the open-source Actyx
toolkit that implements the theoretical results in

the paper. It also includes scripts to reproduce all
experiments and claims in Section 6 of the paper, as
well as documentation on the usage of our extended
Actyx toolkit via various examples.
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18:2 Compositional Design, Implementation, and Verification of Swarms (Artifact)

1 Scope

The artifact supports the verification of the following claims:
1. The compositional Algorithm 1 for subscription computation is faster and more scalable than

the “exact” algorithm (Figure 13).
2. The “exact” algorithm yields smaller subscriptions than Algorithm 1 (Figure 14).
3. The “exact” algorithm and Algorithm 1 yield smaller subscriptions than [1] (Figure 15).
4. We have extended the open-source Actyx toolkit to support the compositional specification,

verification and implementation of swarms (Section 6).

2 Content

The artifact package includes:
Our extended version of the Actyx toolkit1 with example swarms.
A Docker image to reproduce the experiments in the companion paper and run example swarms
(implemented using our extension of the Actyx toolkit).
Scripts to start a Docker container (based on our image) and run the experiments and example
swarms.
A file README.md explaining how to reproduce the experiments and claims in the companion
paper.
A file USAGE.md explaining how to use our extended Actyx toolkit.
A file TROUBLESHOOTING.md explaining what to do if running the artifact presents problems.

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 artifact is also available
at: https://doi.org/10.5281/zenodo.18459719. Please download and extract the archive,
then follow the quick-start guide in the README.md file to check the artifact’s integrity and basic
functionality.

4 Tested platforms

The artifact requires Docker to be installed on the host system.2 It has been tested on systems
with at least 16GB of RAM and 10GB of free disk space.

More precisely, this artifact has been successfully tested on the following platforms:
Intel(R) Core(TM) i7-9700K @ 3.60GHz with 16 GB RAM, running Fedora 43 (all experiments;
all example swarms).
AMD Ryzen 7 4700U @ 2GHz with 16GB RAM, running and Ubuntu 25.10 (all experiments
except the full experiment to reproduce Figure 13; all example swarms) and Windows 11 (all
experiments; all example swarms).
11th Gen Intel(R) Core(TM) i7-1185G7 @ 3.00GHz with 32GB RAM, running Ubuntu 24.04
(all experiments except the full experiment to reproduce Figure 13; all example swarms).
Apple M3 Pro with 18GB RAM, running macOS Sonoma (version 14.3) (all experiments except
the full experiment to reproduce Figure 13; all example swarms).

1 https://github.com/Actyx/machines
2 https://docs.docker.com/get-docker/
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Apple M4 with 24GB RAM, running macOS Sequoia (version 15.7.2) (all experiments except
the full experiment to reproduce Figure 13; all example swarms).
Note: Running the artifact on Apple chips may generate a warning because “the requested

image’s platform (linux/amd64) does not match the detected host platform (linux/arm64/v8)
and no specific platform was requested.” This should not impact the usability of the artifact.

5 License

The artifact includes a Docker image based on Ubuntu 24.04: the open source licenses of each
component are available under /usr/share/doc/*/copyright. The artifact also includes a copy
of our extended Actyx toolkit, which is available under the Apache License version 2.0. The scripts
we developed to run the experiments and example swarms are available under the MIT license.

6 MD5 sum of the artifact

82426d0529696f2cec7dc55158e4b17e

7 Size of the artifact

1.4 GB

A Reproducing the claims made in the paper

Please see the file README.md included in the artifact for the detailed instructions for reproducing
the claims made in the paper. This is a brief overview of the main commands:

Figure 13 can be reproduced by running the script generate_figure_13.sh.
On tested platforms, reproducing Figure 13 takes about 12 hours. A reduced version of the exper-
iment (∼30 minutes) can be performed by running: generate_figure_13_reduced_input.sh
Figure 14 can be reproduced by running the script generate_figure_14.sh.
Figure 15 can be reproduced by running the script generate_figure_15.sh.
Example swarms can be executed by running the scripts:

car_factory.sh
warehouse_factory.sh
warehouse_factory_quality.sh
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