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Abstract—This is the replication package for the paper,
ROSDiscover: Statically Detecting Run-Time Architecture Mis-
configurations in Robotics Systems, which is published at the
International Conference on Software Architecture (ICSA), 2022.

The artifact contains (a) the tool ROSDiscover, which is a
component and connector architecture recovery tool that recovers
and checks robotics systems built in the Robot Operating System
(ROS) 1; (b) data set of architecture misconfiguration bugs of
real-world open-source ROS 1 systems on GitHub; and (c) scripts
and instructions for replicating the results produced in the paper
that show that it is both possible to accurately recover run-time
architectures of ROS 1 systems, and that these architectures can
be used to detect misconfiguration bugs that were found in real
systems.

I. INTRODUCTION

This replication package contains, scripts for reproducing
the results presented in the paper, as well as the source code
for the complete ROSDiscover toolchain:

• ROSDiscover: This is the tool that is described in the
paper. It is designed to, among other purposes, recover
run-time architectures from ROS applications provided
in the form of a Docker image and an accompanying
configuration file. Further instructions on the general
use of ROSDiscover can be found in its README file,
available either in its archival form in the deps/rosdis-
cover directory of this artifact, or, preferably, in its up-
to-date form on GitHub at: https://github.com/rosqual/
rosdiscover. ROSDiscover has commands for recovering
component models, observing running systems to produce
observed architectures, and statically assembling architec-
tures to form recovered architectures.

• ROSWire: This is a standalone Python library, used
as part of the ROSDiscover toolchain, that provides
extensive functionality for building static and dynamic
tools for ROS that accept Docker images as their input
(rather than assuming that those tools are located on
the same machine as the subject of the analysis). More
details about ROSWire can be found in its README file,
available either in its archival form in the deps/roswire
directory of this artifact, or, preferably, in its up-to-date
form on GitHub at: https://github.com/rosqual/roswire.

• CXX-Extract: Provides the implementation of the static
component model recovery of ROS nodes from source
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code written in C++. Available at: https://github.com/
rosqual/rosdiscover-cxx-recover

When ROSDiscover is invoked to recover an architecture,
it uses ROSWire to locate packages, launch files, etc. ROS-
Discover subsequently invokes CXX-Extract when it encoun-
ters a node in a launch file it is processing, to parse the
source, identify ROS API calls, and produce a component
model. ROSDiscover then combines the component models
according to the launch files being processed and resolves any
parameters, arguments, unbound topics, etc. that may be in the
component models to produce an architecture model.

II. AVAILABILITY AND INSTALLATION REQUIREMENTS

The artifact is available at https://doi.org/10.5281/zenodo.
5834633.

The artifact contains an archive of the over 50 Docker
images of the ROS systems studied in the paper. In the
steady state, the package requires around 100GB of disk space.
However, during installation, around 250GB of disk space is
required. The package has been tested on Linux installations,
including Ubuntu and Arch. It requires Docker 17.04 or higher,
as it uses multi-stage builds.

Further information is available in the INSTALL file in-
cluded with the package.

III. SUMMARY OF CONTENTS

The full contents of the package are described in the
README of the artifact. The artifact itself contains:

• images.tar.gz: The built containers of the ROS
systems studied in the paper. This means that the con-
tainers do not need to be built from scratch, although the
replication package does provide means to do that.

• paper.pdf: A copy of the paper that this artifact is
associated with.

• README.rst: Introduces the artifact.
• replication-package.zip: The archive contain-

ing all the source code, results, bug data set, and instruc-
tions for the artifact.
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