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Executive Summary

This deliverable, D5.1 “Open SDK Testbed Federation - R1”, presents the first release of the SUNRISE-6G
Open Software Development Kit (SDK), a key enabler for simplifying the federation and integration of
heterogeneous testbed infrastructures across Europe. The SDK provides a unified interface to interact with
edge cloud platforms and 5G network cores, translating standard service Application Programming
Interfaces (APIs) defined by the Linux Foundation (LF) CAMARA initiative into platform-specific operations.

The work carried out in this release focuses on the implementation of reusable Transformation Functions
(TFs) targeting:

o Edge cloud orchestration, via support for heterogeneous platforms
o Network exposure capabilities, through standard Network Exposure Function (NEF)-based
interfaces

These TFs have been packaged into a modular and extensible SDK, enabling consistent developer-facing
APIs across diverse operator platforms. The SDK abstracts the internal APIs of supported testbeds,
providing a harmonised way for application providers and integration developers to deploy and manage
edge applications, discover zones, and interact with network services.

The main conclusions of this release are:

o The SDK effectively provides support for several LF CAMARA APIs, such as the Edge Application
Management API and selected network-based capabilities across multiple platforms.

e The open-source packaging and modular architecture of the SDK lay the groundwork for broader
community engagement and future extensions.

The purpose of this deliverable is twofold: to provide a comprehensive view of the SDK’s current capabilities
and to support stakeholders in understanding, adopting, and extending the SDK within and beyond
SUNRISE-6G testbeds.

©OSUNRISE-6G Page | 6
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1 Introduction

The deliverable D5.1 “Open SDK testbed federation-R1” accompanies the software prototype of the initial
release (Release 1) of the Open SDK developed within Task 5.1 of the SUNRISE-6G project. The goal of this
deliverable is to report on the first integrated version of the SDK, which supports the simplified federation
of heterogeneous testbeds through a common, open, and reusable software stack.

The Open SDK is designed as a cornerstone enabler for the SUNRISE-6G federation vision, providing the
necessary abstraction and translation layers to expose testbed capabilities via standardised, externally
accessible Service APIs, in alignment with the CAMARA paradigm. It builds upon the Transformation
Framework and early prototype implementations from Work Package (WP) 3, in particular the TFs
targeting Edge Cloud and Network domains, and aims to unify interaction with multiple underlying
platforms, including cloud-native infrastructures and 5G core networks.

The main objective of this first release is to integrate and deliver a set of open-source transformation
functions, initially targeting the Edge Cloud and 5G Core platforms used within the consortium. While the
integration of Open Radio Access Network (0-RAN) platforms is planned for a future release, this initial
version already establishes the foundations of the SDK and provides a scalable mechanism to extend
support across testbeds and technologies.

The approach followed involved:

e Reusing and packaging existing transformation logic from WP3 to interface with testbed-internal
APlIs.

e Providing a client-based mapping mechanism that enables the selection of platform-specific TFs at
runtime based on the targeted testbed.

e Structuring the SDK as a reusable, open-source library that supports extensibility and facilitates
federation across SUNRISE-6G partners and future adopters.

The SDK components presented in this release contribute to the overarching goals of SUNRISE-6G,
including:

o Enabling East-West federation of testbeds through standardized service exposure.
e Supporting cross-domain service deployment by abstracting platform-specific interfaces.
e Promoting open-source adoption and innovation by delivering developer-friendly assets.

In summary, this deliverable marks the first milestone in delivering the SDK-based testbed integration that
underpins the broader SUNRISE-6G federation framework. It lays the technical groundwork for future
updates, which will expand the SDK’s coverage to include additional platforms and services, most notably
0-RAN, in subsequent releases.

1.1 Mapping SUNRISE-6G Outputs

The purpose of this section is to map SUNRISE-6G Grant Agreement (GA) commitments, both within the
formal Deliverable and Task description, against the project’s respective outputs and work performed, as
depicted in Table 1.

Table 1: Adherence to SUNRISE-6G GA Deliverable & Tasks Descriptions

SUNRISE-6G Respective

Task No. and SUNRISE-6G GA Task Description Document Justification
Title Chapter(s)

This task will implement, package and

Task T5.1 - . Chapter 2 provides the main
. deliver as open source, reusable assets, | Chapters 2 .
Integration of . . : features of the first release of
software libraries that will support the
an Open SDK simplified federation of testbeds, both within the Open SDK.
for testbeds p ’

the SUNRISE-6G consortium, and within
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future expansion and scale-up, as well as in Chapter 3 describes the
hackathons to be organized within | Chapter 3 packaging and importing
SUNRISE-6G. This task leverages on the procedures of the Open SDK.

Transformation Framework and prototype
implementations of Camara Transformation
functions for Compute and Networking
platforms from T3.1 and implements as
appropriate extensions, proxies and API
wrappers (e.g., to expose resources for
unsupported platforms, or to address minor
incompatibilities) that also become part of
the SDK. Moreover, all software needed for
the interconnection and integration with the
Experimentation Plane (APIs towards the
Portal, the EOSC-IF for storage as well as the
IDLM and Portal APIs) as well as the E2ZEAI
framework.

Deliverable Description

D5.1 Open SDK testbed federation-R1
SW for the Open SDK testbed federation-Release 1

1.2 Deliverable Overview and Report Structure

This document provides detailed insights into the implementation and usage of the SDK as it stands in
Release 1. The deliverable is intended to support stakeholders, including testbed providers, developers, and
experimenters, who wish to understand, consume, or extend the SDK.

The structure of this document is as follows:

e Chapter 2 presents the core features of the Open SDK in its current release, dedicated to the
integration of transformation functions for edge cloud and 5G core platforms. Specifically, it outlines
the supported TFs and the target platforms they map to.

e Chapter 3 provides practical details regarding the SDK packaging and how to import and use it
within third-party systems. It covers usage instructions and guidance on extending the SDK with
new transformation functions. It also points to the open-source repository and associated
documentation that facilitates further adoption and contribution.

e Chapter 4 concludes this report, indicating the main achievements of the first release and
highlighting the planned next steps, including the integration of O-RAN support and expanded
coverage of GSMA federation capabilities across inter-operator infrastructures.

Where applicable, the document includes references (Chapter 5) to point to external materials (e.g., code
repositories, APl documentation, or relevant standards) that complement the core content of the
deliverable.

©OSUNRISE-6G Page | 8
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2 Main Features of the Open SDK Testbed Federation

The goal of this chapter is to provide a comprehensive overview of the first release of the Open SDK for
Testbed Federation developed within SUNRISE-6G. Essentially, this SDK acts as an enabler for the
federation of heterogeneous testbeds by packaging reusable TFs that map standardised, CAMARA-aligned
Service APIs to the native APIs of various edge cloud and network platforms.

2.1 Role of the SDK in the SUNRISE-6G Architecture

The architecture of the SUNRISE-6G Operator Platform (SOP), previously described in D2.2 [1] and
complemented in D3.1 [2] with the low-level design of its functional components, is designed to facilitate
seamless federation of heterogeneous testbed infrastructures through a unified framework aligned with
the GSMA Operator Platform principles. At the core of this architecture lies a layered service abstraction
that decouples user-facing APIs from underlying infrastructure-specific operations.

As identified in D3.1 [2], one of the key enablers for this abstraction is the use of TFs that mediate between
standardized Service APIs (e.g, CAMARA APIs) and the platform-specific APIs exposed by testbed
components such as edge cloud environments, 5G core networks, and, in future releases, O-RAN
components.

In this context, the Open SDK presented in this deliverable provides the packaged implementation of these
TFs, encapsulated as a modular, open-source software library that can be integrated into any system
requiring access to federated testbed resources.

The SOP architecture is illustrated in Figure 1, with a specific emphasis on the positioning of the Open SDK,
grouping the TFs that bridge CAMARA APIs with platform-native APIs across multiple domains. As depicted
in the figure, the Open SDK is then imported and consumed from the Service Resource Manager (SRM) for
intra-domain operations, and from the Federation Manager (FM) for inter-domain operations.

Application Provider A

CAPIF APIs CAMARA
(OAuth 2.0) ervice APIs

API Open ) ’
Exposurs Exposus > Federation < > Federation
Manager EWBI ~| Manager
Manager Gateway (GSMA OPG, ~
SUNRISE-6G vlr ot {emnsK
Operator Platform Senvi Edge Cloud TF Y SUNRISE-6G
(Operator A) ] Dl .| Artefact ' U | Artefact Operator Platform
esource 7 Manager | | | Tttt Manager (Operator B)
PEConoeSa Manager  p----ceemssosees $
i Open SDK
E ORAN TF | | Network TF | | Edge Cloud TF :
SBINR SBICR SBICR
A S 4 A \ 4 v
ORAN | | CAPIE | Edge Cloud Arte_fact Edge Cloud Artefact
RICs | |~ _ Platform Regist Platform Registry
NEF !J:\r l
Managed Managed
Crpie Edge Sites Edge Sites

Figure 1: SOP Architecture Representing the Positioning of the Open SDK

Through this positioning, the SDK enables:

o Unified federation logic across testbeds with differing capabilities and implementations.
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e Reusability of transformation logic, avoiding custom integration per testbed.

o Modularity, allowing each transformation function to be independently developed, tested, and
extended.

e Dynamic selection of backend platforms via a client-mapping mechanism, enabling runtime
redirection of API calls based on the targeted testbed.

While the architecture allows for future extension to domains such as O-RAN and Artificial Intelligence
(Al)/Machine Learning (ML) integration, this first release of the SDK focuses on:

o Edge Cloud TFs, for interfacing with testbed-specific edge cloud platforms.
e 5G Core TFs, with support for multiple Network Exposure Function (NEF)-capable APIs.

Table 2 outlines a short description, licence, version, design reference, and points to the code repository
and user guide of the software source delivered in this first release.

Table 2: SUNRISE-6G Open SDK Software Source

SUNRISE-6G Open SDK Software Source

Description Python SDK to abstract CAMARA and GSMA TFs for Edge Cloud platforms, 5G
network cores and O-RAN

Licence Apache 2.0

Version 1.0.0

Design D3.1 [2] — Chapter 4: CAMARA Compliant Transformation Functions

Code Public Repository

User Guide Repository README

Testing Repository Tests

2.2 Transformation Functions for the Edge Cloud Domain

The transformation functions for the Edge Cloud domain in this release of the SDK provide support for key
lifecycle management and discovery operations as defined in the CAMARA Edge Application Management
API (v0.9.3-wip) [3] . The following core features have been implemented:

1. Application Management

e submitApp: Onboard a new application by submitting its metadata (e.g., required resources,
operating system, repository) to the Edge Cloud platform.

o getApps: Retrieve all existing application definitions.

o getApp: Retrieve detailed information about a registered application.

e deleteApp: Remove an onboarded application, provided there are no active instances.

2. Application Instance Management

e createApplnstance: Instantiate an application in a selected Edge Cloud Zone or across
multiple zones based on criteria such as region or status.

o getApplnstances: Retrieve status and endpoint information for running application
instances.

o deleteApplnstance: Terminate a specific application instance.

3. Edge Cloud Discovery

©OSUNRISE-6G Page | 10
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o getEdgeCloudZones: Discover available Edge Cloud Zones with filtering options by status
(active/inactive/unknown) and grouping by geographic location.

These features allow an Application Provider to fully manage the lifecycle of applications deployed on
federated edge platforms. The implemented TFs abstract platform-specific APIs into a CAMARA-compliant
interface, enabling interoperability across supported orchestrators.

The first release of the Open SDK includes transformation functions for the Edge Cloud domain that support
the integration of three edge cloud platforms used within the SUNRISE-6G testbeds, as reported initially in
D3.1[2].

o i2Edge, deployed at the i2CAT testbed
e aer0S§, deployed at the Athens testbed
o Kk8s, deployed at the ISI testbed

Each edge cloud platform exposes its own set of native Northbound Interface (NBI) APIs for application
lifecycle management and resource discovery. The transformation functions developed in this release
abstract the native APIs of these platforms and provide a uniform abstraction layer that maps these APIs to
the CAMARA-compliant Edge Application Management API.

Table 3 summarizes the support status of each Edge Application Management API operation for the three
supported platforms. This uniform support ensures that consumers of the SDK can rely on consistent
behaviour and capabilities across the different platforms, laying a strong foundation for edge cloud
federation and portability within SUNRISE-6G.

Table 3: Support of CAMARA Edge Application Management API operations

CAMARA API SDK Operation
submitApp onboard_app
getApps get_all_onboarded_apps
getApp get_onboarded_app
deleteApp delete_onboarded_app
createApplnstance | deploy_app
getApplnstance get_all_deployed_apps
deleteApplnstance | undeploy_app
getEdgeCloudZones | get_edge_cloud_zones

In the case of aerOS, direct support for the separation of two operational flows for application submission
and deployment, as defined in CAMARA, is not natively available. Therefore, custom mechanisms (such as
the removal of deployed elements after the application onboarding) have been implemented in the SDK’s
client layer in order to ensure the expected behaviour.

2.3 Transformation Functions for the Network Domain

The TFs for the Network domain in this SDK release provide support for the capabilities defined by
CAMARA's three network-level APIs, including:

©OSUNRISE-6G Page | 11
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e Quality on Demand (QoD) (v1.0.0) [4]
e Location Retrieval (v0.4.0) [5]
e Traffic Influence (v0.8.1) [6]

More in details, these APIs let an application:

i.  request stable latency or prioritized throughput from the network (QoD),
ii.  obtainthe network-reported position of a user device with a controllable freshness bound (Location
Retrieval),
iii.  steer user traffic to the most suitable edge-hosted application instance in order to optimise end-to-
end latency (Traffic Influence).

In SUNRISE-6G, the SDK implements specific transformation functions to convert each of the CAMARA calls
into the appropriate 3GPP NEF [7] request for different underlying core networks.

The following core features have been implemented for each of these network-related CAMARA APIs:

1. Quality on Demand

e createSession: Creates a new Quality of Service (QoS) session to manage latency or
throughput priorities.

e getSession: Retrieves detailed information for a specific QoS session.

o deleteSession: Deletes a specified QoS session and releases associated network resources.

2. Location Retrieval

e retrieveLocation: Retrieves the geographical area where a specific user device is located,
with optional parameters for desired freshness and accuracy of the location data.

3. Traffic Influence

e GetTrafficInfluences: Returns the information about existing Traffic Influence resources.
GetTrafficInfluence: Retrieves the details of a single Traffic Influence resource.

o PostTrafficInfluence: Creates a new Traffic Influence resource for a specific user to establish
desired traffic routing.

o PutTrafficInfluence: Updates an existing Traffic Influence resource to modify its routing
intents.

o DeleteTrafficInfluence: Deletes an existing Traffic Influence resource.

Collectively, these features enable Application Providers to request and manage various network
capabilities across federated networks. The implemented TFs abstract the specific NEF APIs of the
underlying 5G core networks into a common, CAMARA-compliant interface, promoting interoperability
across supported core networks.

The first release of the Open SDK includes TFs for the Network Domain that support the integration of
various 5G core network solutions used within the SUNRISE-6G testbeds. These include:

e Open5GS, deployed at the i2CAT testbed and the Athens testbed.
e OpenAirinterface (OAI), deployed at the EUR testbed.
e Open5GCore, deployed at the FhG testbed.

Each of these core network platforms exposes its own NEF API to expose its network capabilities. As
reported in D3.1 [2], the developed 5G core TFs abstract these NEF APIs, providing a uniform abstraction
layer that maps to the CAMARA-compliant QoD, Location Retrieval, or Traffic Influence APIs.

Table 4 outlines the support status for the CAMARA QoD API operations by the three 5G core networks.
Similarly, Table 5 and Table 6 summarise the support status for the CAMARA Location Retrieval API and
CAMARA Traffic Influence API operations, respectively. This standardised support ensures that SDK

©OSUNRISE-6G Page | 12
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consumers can anticipate consistent operational behaviour and capability across various 5G core network
solutions, laying a strong foundation for network federation within SUNRISE-6G.

Table 4: Support of CAMARA QoD API Operations by 5G Core Network Solutions

CAMARA API SDK Operation Open5GS
createSession create_qos_session
getSession get_qos_session
deleteSession delete_gos_session

retrieveLocation retrieve_location

Table 6: Support of CAMARA Traffic Influence API Operations by 5G Core Network Solutions

CAMARA API ‘ SDK Operation Open5GS OAI Open5GCore
GetTrafficInfluences |get_all_ti_policies
GetTrafficInfluence get_ti_policy
PostTrafficinfluence |create_ti_policy
PutTrafficInfluence update_ti_policy
DeleteTrafficInfluence |delete_ti_policy

©OSUNRISE-6G Page | 13




A~

D5.1 “Open SDK testbed federation-R1" SUNRIS

m

3 Packaging and Importing Procedures

This chapter provides practical guidance on how to work with the Open SDK released in the context of
SUNRISE-6G. It describes the repository structure of the SDK, the packaging procedure, the steps required
to import and integrate it within third-party systems, and how developers can extend its functionality by
adding new transformation functions.

3.1 Repository Structure Overview

The structure of the Open SDK repository is illustrated in Figure 2. The repository follows a modular design,
whereby dedicated adapters for different domains are logically separated into distinct directories.
Specifically, the edgecloud directory encapsulates all edge cloud-specific adapters, such as those for aer0OS,
i2Edge, and Kubernetes, each placed within their respective subdirectories under edgecloud/adapters. A
similar organizational pattern is adopted for network-specific adapters, which are contained within the
network/adapters directory and include support for platforms such as OAI, Open5GCore, and Open5GS.

CONTRIBUTING .md
TESTING.md

Figure 2: Directory Structure of the Open SDK Repository, Including Source Code, Documentation, and Project Metadata

To facilitate abstraction and unified invocation, the common module (located at
src/sunrise6g_opensdk/common) provides essential components such as the SDK adapters factory and the
entry-point SDK class. These components dynamically instantiate the appropriate edge cloud or network
adapter, depending on the configuration provided by the SDK consumer.

The Open SDK repository adopts a structured testing approach to ensure the correctness and robustness of
its modular components. Tests, as can be seen in Figure 3, are organised according to the same domain-
specific logic as the source code, with dedicated subdirectories for common, edgecloud, and network
components under the tests folder. The common tests verify the core SDK functionality, particularly the
adapter factory and dispatch mechanisms. The edgecloud and network test suites include unit tests that
cover the main functionality of each adapter.

©OSUNRISE-6G Page | 14
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Figure 3: Test directory Structure of the Open SDK Repository

In addition to the source code and tests, the repository includes supporting materials aimed at improving
usability, transparency, and reproducibility. The docs directory contains developer-oriented
documentation such as contribution guidelines (CONTRIBUTING.md) and testing procedures (TESTING.md),
which foster community engagement and ensure consistent development practices. The examples folder
provides an executable sample script demonstrating how to import and invoke the SDK, serving both as
practical documentation and as a quick start guide for new adopters.

Top-level configuration files such as pyproject.toml, requirements.txt, and LICENSE support packaging,
dependency management, and licensing compliance, respectively

3.2 Building and Publishing the SDK Package

The packaging and distribution of the Open SDK follow modern Python standards, ensuring compatibility
with widely adopted tools in the Python ecosystem and supporting reproducible deployments across
development and production environments.

3.2.1 Building and Publishing the SDK Package

The packaging process for the Open SDK is defined via the pyproject.toml file, which specifies project
metadata (name, version, description, etc.), dependencies, and the build backend (setuptools). This
packaging standard ensures compatibility with tools such as pip, build, and twine, and is considered best
practice for packaging Python projects, as reflected in the official Python Packaging Authority (PyPA)
tutorials. An excerpt from the Open SDK’s pyproject. toml is shown below in Figure 4:

OpenSDK > pyproject.toml > ...

[build-system]
requires = ["setuptool
build-backend = "setup

[project]
name = "sunrise6g-opensdk"
version = "1.0.1"
description = "Open source SDK to abstract CAMARA
keywords = [
" tion",
ormation Functions",

ud Platform",

Figure 4: Configuration Snippet from pyproject.toml used to Package the Open SDK
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3.2.2 Building and Publishing the SDK Package

Once the configuration is defined, the Python SDK can be packaged locally using the build module, which
generates both a source distribution (. tar.gz) and a platform-independent wheel (.wh1) file:

python -m build

Such files are then uploaded to Python Package Index (PyPI), the official third-party software repository for
Python. Such files are uploaded making use of the twine tool, which provides secure authentication and
upload capabilities:

twine upload dist/*

Upon successful upload, the SDK becomes discoverable and installable from PyPIl. A screenshot of the
published package is shown in Figure 5.

sunrise6g-opensdk 1.0.0 D ——

pip install sunrise6g-opensdk @ Released: 4 minutes ago

Open source SDK to abstract CAMARA/GSMA Transformation Functions (TFs) for Edge Cloud
platforms, 5G network cores and Open RAN solutions.

Navigation Project description

= Project

Cl Pipeline "passing I last commit 'today B issues /8 pull requests "0 epen

description

contributors 8 | License fApache 2.0'] release v1.0.0

‘D Release history

OpenSDK

& Download files
Open source SDK to abstract CAMARA/GSMA Transformation Functions (TFs)
for Edge Cloud platforms, 5G network cores and O-RAN solutions.

Verified details @
These details have been verified Features

by PyPI

Figure 5: Screenshot of the SUNRISE-6G-Opensdk Project Page on PyPI Repository

3.3 Importing and Using the SDK

The Open SDK is designed to be easily consumed by both end users and developers. As mentioned in the
previous section, it supports installation via PyPI for standard use. Plus, an editable (development) mode
for contributors or integrators is supported in order to extend or modify the SDK.

3.3.1 Installation Methods

The Open SDK can be installed using two methods, depending on whether the user intends to use the
package itself or contribute to its development.

A. Standard Installation (via PyPI)
End users can install the latest stable version of the SDK using pip:

pip install sunrise6g-opensdk
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This command retrieves the SDK directly from PyPI and installs it into the current Python environment,
along with any required dependencies.

B. Development Installation (Editable Mode)

For contributors or users needing to test or extend SDK functionality, the repository can be cloned and
installed in editable mode:

git clone https://github.com/SunriseOpenOperatorPlatform/open-sdk.git
cd open-sdk

python3 -m venv .venv

source .venv/bin/activate

pip install -r requirements.txt

pip install -e .

This approach allows changes to the source code to take immediate effect without needing to rebuild the
package. Any contribution should follow the instructions specified in Section 3.4.

3.3.2 Basic Usage

Once installed, the SDK can be used by importing and invoking the desired adapters, depending on the target
Edge Cloud platform and/or 5G Core. For example, to configure an environment with Kubernetes (as Edge
Cloud platform) and Open5GS (as 5G Core), the user may instantiate the SDK and allow it to dynamically
load the corresponding clients based on the configuration provided below:

from sunrise6g_opensdk import Sdk as sdkclient

def main():
adapter_specs = {
"edgecloud”: {
"“client_name": "kubernetes",
"base_url": "http://IP:PORT",

s
"network": {
“client_name": "open5gs",
"base_url": "http://IP:PORT",
"scs_as_id": "id_example",
"notification_destination_url": "http://IP:PORT",
b

}

adapters = sdkclient.create_adapters_from(adapter_specs)
edgecloud_client = adapters.get("edgecloud")
network_client = adapters.get("network")

print("EdgeCloud client ready to be used:", edgecloud_client)
print("Network client ready to be used:", network_client)

# Examples:

# Edge Cloud

print("Testing Edge Cloud client function: get_edge_cloud_zones:")
zones = edgecloud_client.get_edge_cloud_zones()

print(zones)

# Network
print("Testing Network client function: EXAMPLE_FUNCTION:")

network_client.get_qgod_session(session_id="example_session_id")

if __name__ == "__main__":
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m

main()

This example demonstrates how to invoke the SDK programmatically and serves as a quick-start reference
for integrating it into underlying infrastructure. Such an example is available in the repository under the
examples folder.

3.4 Contributing and Development Guidelines

The Open SDK developers encourage contributions from the research and developer community to ensure
extensibility across emerging edge cloud and 5G core platforms. To maintain code quality and consistency,
a structured development workflow and contribution process are enforced.

3.4.1 Contribution Workflow

Developers are invited to fork the repository and submit changes via pull requests targeting the main
branch (Note: this strategy might evolve, targeting a potential develop branch). Contributions should be
made within the appropriate domain-specific adapter directory, depending on whether the change pertains
to edge cloud platforms or network components (5G core adapters).

Branch names must follow a structured naming convention that reflects the functional scope and target
platform (e.g., feature/add-network-open5gs or feature/add-edgecloud-i2edge). Each pull request must
include a clear description of the change and be scoped to a single logical unit of work.

Full contribution instructions are provided in the CONTRIBUTING.md document, which covers repository
setup, branching rules, coding style, and issue reporting.

3.4.2 Coding and Quality Assurance

The SDK enforces code quality through a combination of unit testing and automated pre-commit checks. All
contributions must include corresponding unit tests, and existing tests must pass prior to submission.
Public methods and interfaces should be documented using appropriate Python docstrings.

To enforce code style, static analysis, and linting rules, the project integrates pre-commit hooks. Developers
can install and run these hooks using the following commands:

pip install pre-commit
pre-commit install
pre-commit run --all-files # optional manual run

These checks help maintain uniform formatting and catch potential issues early in the development process.
3.4.3 Testing Procedures

The repository uses pytest as the primary testing framework. Test suites are organized according to the
domain-specific modules they cover (common, edgecloud, network). All tests should be executed from the
root directory of the repository. The following commands illustrate how to run the respective test suites:

# Test adapter instantiation and shared logic
pytest tests/common/

# Edge cloud adapter tests
pytest tests/edgecloud/

# Network adapter tests
pytest tests/network/

Detailed testing instructions are available in TESTING.md.

©OSUNRISE-6G Page | 18



https://github.com/SunriseOpenOperatorPlatform/open-sdk/blob/main/docs/CONTRIBUTING.md
https://docs.pytest.org/en/stable/
https://github.com/SunriseOpenOperatorPlatform/open-sdk/blob/main/docs/TESTING.md

a1 L -
—-— A -

D5.1 “Open SDK testbed federation-R1" S_UNRIS

3.4.4 Issue Reporting and Governance

Bug reports, feature requests, and general feedback can be submitted via the GitHub Issue Tracker.
Contributors are encouraged to provide clear reproduction steps, expected behaviour, and relevant error
logs when reporting issues.

To ensure a collaborative and inclusive environment, all participants must adhere to the project's Code of
Conduct, as outlined in the repository, under CONTRIBUTING.md.
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4 Conclusions

The first release of the Open SDK marks a significant milestone for the SUNRISE-6G project, providing the
foundational software assets to enable the federation of diverse testbeds through a common, standards-
aligned abstraction layer. By delivering transformation functions for edge cloud and 5G core domains, the
SDK bridges the gap between testbed-specific APIs and the LF CAMARA service APl models, thereby
operationalising one of the central tenets of the SUNRISE-6G vision: a developer-accessible, operator-grade
experimentation facility.

This release demonstrates:

o Technical feasibility: The CAMARA abstraction can be mapped effectively to existing orchestrators
and network cores.

o Reusability: Transformation functions are modular and can be reused or extended across multiple
testbeds.

o Alignment: The SDK follows the GSMA Operator Platform and LF CAMARA standards, increasing the
potential for adoption and interoperability.

In terms of business impact, the SDK directly supports the SUNRISE-6G ambition to federate testbeds across
different administrative domains, lowering the barrier for developers, Small and Medium-sized Enterprise
(SMEs), and verticals to deploy and test next-generation applications in real operator-like environments.
The common interface helps abstract infrastructure complexity, accelerates onboarding, and promotes
cross-domain service innovation.

Best practices identified involve:

e Designing SDK clients for each platform instance to reflect capability variability.

o Implementing CAMARA-aligned interfaces even when underlying platforms lack native support.

e Maintaining separation between common transformation logic and client-specific API definition to
ensure extensibility.

Looking forward, the next steps include:

e Integrating support for O-RAN platforms and related transformation functions.
e Expanding the scope of edge management beyond the operator domain, through the support for
East-Westbound Interface (EWBI) operations defined by GSMA.

Ultimately, this release is not just a software artefact but a strategic enabler for the SUNRISE-6G federated
platform, allowing it to scale, evolve, and align with broader industry ecosystems. It positions the project to
lead in demonstrating how standardized APIs and open interfaces can power a sustainable, open, and
interoperable 6G experimentation infrastructure.
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