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Abstract—Cloud, Internet, and network infrastructures are
now tightly integrated, making experimental research increas-
ingly dependent on advanced technical expertise and real-system
deployments. As a result, purely theoretical evaluations are often
insufficient to capture real-world behavior. This shift has driven
the rise of data-driven research, where hypotheses are validated
using high-quality experimental data. However, such data are
frequently retained by their producers, limiting reproducibility
and reuse.

The EU SLICES-RI project addresses this challenge by pro-
viding a scientific platform that supports reproducible, large-
scale experiments on state-of-the-art hardware and software and
enables the systematic sharing of experimental data and metadata
across the research community.

This demo presents the SLICES-RI Data Management Infras-
tructure and its Metadata Registry System, demonstrating how
lightweight tools can be used to efficiently publish and share
experimental results. This Metadata Registry System has already
been adopted by other European projects, such as Converge,
6GXCEL, and 6G-Sunrise.

I. INTRODUCTION

Cloud computing, Internet services, and network infras-
tructures have become deeply intertwined, forming complex,
distributed systems that are difficult to model accurately
using purely analytical methods. Modern networked applica-
tions operate across heterogeneous environments. As a result,
experimental research increasingly requires highly technical
expertise to deploy, configure, and evaluate new ideas on real
systems. This has led to challenges that have been widely
recognized in the networking and systems research communi-
ties [1], [2].

To address this gap, data-driven approaches have gained in
importance. Researchers now rely on high-quality experimen-
tal data to validate hypotheses, compare alternative designs,
and support reproducible science [3]. Large-scale measure-
ment studies, controlled testbed experiments, and trace-driven
evaluations have become essential tools for understanding
system performance, scalability, and reliability under realistic
conditions. However, despite their importance, high-quality ex-
perimental datasets are often kept internal by the organizations
that produce them, due to concerns related to confidentiality,
competitive advantage, or the lack of standardized mechanisms
for data publication, thereby limiting reproducibility [4].

SLICES-RI! is the first community-driven scientific in-
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strument in digital sciences, aiming to support researchers
and engineers in conducting experiments and generating data
in real-world settings [5]. It offers experimentation services
across a wide range of Digital Infrastructure technologies,
including programmable radio, Edge and Cloud computing,
and GPU/DPU-assisted Al model validation.

SLICES-RI is often perceived as a distributed testbed for
running experiments, but SLICES-RI goes far beyond this
single offering. An often underappreciated aspect is that
SLICES-RI enables the publication, management, and sharing
of experimental data and associated metadata through its
Metadata Registry System (MRS) [6], even when the data
are not generated within the SLICES-RI infrastructure. The
MRS has been intentionally designed to be highly flexible,
which is why it has already been adopted by the Converge [7],
6GXCEL [8], and 6G-Sunrise [9] European projects.

The demonstration will showcase the data and metadata
system offered by SLICES-RI and illustrate how researchers
can leverage it to share their data at scale while automatically
complying with the FAIR principles [10], thereby fostering
more reproducible research.

II. DATA AND METADATA MANAGEMENT WITH
SLICES-RI

SLICES-RI develops a state-of-the-art digital research in-
frastructure aligned with Europe’s open science policy, ad-
dressing the critical role of metadata in ensuring repro-
ducibility, interoperability, and the reuse of scientific results.
To overcome the limitations of single or unified domain-
specific metadata standards in a multidisciplinary context,
SLICES-RI adopts a hierarchical metadata profile scheme that
combines domain-agnostic metadata for uniform discovery
with type- and domain-specific metadata to enhance machine-
actionability, enabling seamless access and use of digital
objects by humans and automated services.

The Metadata Registry System (MRS) is a central component
of SLICES-RI, enabling the unified management and discov-
ery of metadata for datasets, publications, software, tools,
and internal resources while ensuring compliance with FAIR
principles [10] to support findability, accessibility, interoper-
ability, and reusability across the SLICES-RI ecosystem [11].
The MRS is organized around a hierarchical metadata model,
providing flexibility and applicability across diverse research
domains, as illustrated in Fig. 1.
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Fig. 2. Metadata Registry System (MRS) components.

MRS provides access and management services to digital
objects using three components as illustrated in Fig. 2. First,
the metadata are persisted in a repository implemented as a
PostgreSQL database. Second, a backend is responsible for
exposing the repository as a REST API, providing authenti-
cation/authorization, backward compatibility, version mainte-
nance, and other functionality. Finally, a web portal is provided
to facilitate human interaction with MRS.

The SLICES-RI MRS web portal shown in Fig. 3 is
intuitive for exploring and searching data. It offers a struc-
tured, metadata-driven interface for discovering and managing
resources across the infrastructure. Its advanced query en-
gine supports field-level filtering, rich comparison operators,
array-aware conditions, and structured queries over complex
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Fig. 3. Example of advanced search with the Metadata Registry System Web
UL

objects. However, it becomes cumbersome for publishing
results during ongoing experiments and may introduce hu-
man error. To address this, a command-line interface (CLI)
helper tool, called dm(Data Management), is provided [12].
This tool is implemented as a sub-command of the SLICES
CLI [13](Command Line Interface). The SLICES CLI allows
users to perform common SLICES-RI operations, such as
publishing datasets, creating virtual machines, configuring
networks, or authentication, and can be used either on testbeds
or directly on users’ machines.

The dm sub-command supports two modes: an interactive
assistant mode, which guides the user step-by-step to publish
data and metadata (e.g., slices dm publish dataset), and a
batch mode, which leverages pre-filled manifests to automate
metadata submission (e.g., slices dm publish dataset —json-file
metadata.json). The tool also automatically uploads the data
linked to the metadata to the SLICES-RI DMI (Data Manage-
ment Infrastructure), a MinlO-based S3 service provided by
SLICES-RI.

A distinctive property of the dm sub-command is its fully
dynamic, runtime generation. Each time it is executed, it
retrieves the current API specifications from the MRS and
generates the corresponding validation logic and digital object
support on the fly. This design ensures that the CLI remains
synchronized with the MRS API, so any addition or modifica-
tion of a digital object type is automatically supported without
requiring manual updates to the tool.



III. DEMO STORYBOARD

The demonstration is based on SLICES-RI and leverages
all previously described services to showcase the complete
workflow for data collection, publication, and dissemination.

For each execution of the demonstration, we will begin with
a concise overview of SLICES-RI, with particular emphasis
on its data and metadata management facilities. We will then
provide a guided walkthrough of the MRS web-based user
interface, illustrating how to discover data resources and how
to create digital objects. Subsequently, we will examine the
REST API specification to highlight the system’s expressive-
ness and functional richness.

We will then proceed to create and publish a dataset
using the dm sub-command, first in interactive mode and
subsequently in batch mode.

For participants interested in reproducing the workflow, we
will finally demonstrate how to install the dm sub-command on
their own machines and how to perform authentication against
the system.

This demonstration complements the study [14], accepted
for publication at this conference, which leverages the
SLICES-RI infrastructure to deploy 5G networks and mon-
itor their performance. However, since data publication is of
broader interest to the community, we propose a dedicated
presentation of SLICES-RI data management through this
demonstration.

IV. DEMO SETUP

The demonstration relies on the SLICES-RI infrastructure;
therefore, Internet connectivity is required. The firewall must
allow access to TCP ports 80 and 443; access to TCP port 22
would be beneficial.

Most parts of the demo rely on Web Uls, but some
command-line executions will be demonstrated; therefore,
a large screen with good resolution (HDMI connection is
preferred) is required, as well as a table with at least one
available power outlet for the demonstration device.

Space in the booth for a SLICES-RI kakemono would be
appreciated.

V. CONCLUSION

This demonstration presents the SLICES-RI Data Man-
agement Infrastructure and its Metadata Registry System as
practical enablers of reproducible experimental research. By
combining a flexible hierarchical metadata model, a pro-
grammable REST API, and a dynamically generated CLI tool,
SLICES-RI provides researchers with lightweight yet robust
mechanisms to publish, manage, and share experimental data
and associated metadata. Through this workflow, the demo
highlights how data publication can be seamlessly integrated
into experimental practices while ensuring FAIR compliance
and long-term reusability across research communities.
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