
Public

APEIRO REFERENCE ARCHITECTURE
STRENGTHENING DIGITAL SOVEREIGNTY FOR EUROPE

Peter Giese, Director of SAP Open Source Program Office

Vasu Chandrasekhara, Chief Product Owner of the Apeiro Project at SAP

May 8h, 2025 | 3:00 pm CEST

WEBINAR



2PUBLIC
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of

Common European Interest
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Important Project of Common European Interest (IPCEI)

Special EU framework that allows member states to provide 
coordinated state aid for large-scale, cross-border industrial 
projects that are strategically important to Europe - in areas where 
the market alone wouldn’t invest at the needed scale or speed. 

Public funding under constraints
• Ambitious R&D&I exceeding current state-of-the-art

• No market distortion
• Co-financing by beneficiaries

• Spill-over effect to the whole EU

Strategic Importance
• Projects must address key EU priorities like
– green transition
– technological leadership
– or digital sovereignty
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Digital Sovereignty – The European Cloud Market

1Source: https://www.srgresearch.com/articles/european-cloud-providers-double-in-size-but-lose-market-share
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IPCEI – Next Generation Cloud Infrastructure & Services (CIS) 

Create a
‘Multi-Provider Cloud-Edge Continuum’
without being tied to a single provider.
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IPCEI-CIS and 8ra Initiative
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https://8ra.com
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…Ecosystem: Infrastructure Providers

Ecosystem: Software Providers

Multi-Provider Cloud-Edge Continuum
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SAP’s IPCEI-CIS Project Proposal
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Platform Operating
System

Infrastructure / 
Hardware

Frameworks

SAP aims to develop a 
reference for an open, flexible, 
powerful, secure, and 
compliant next generation 
cloud-edge continuum. The 
reference will be made 
available as a straightaway 
usable construction kit that 
provides blueprints 
and re-usable components for 
central building blocks.
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Build with Cloud Native. No Need to Re-invent the Wheel …

Distributed Systems API Machinery
Beyond Containers “API for all of the Ecosystem” 

Future Proof

The de-facto grass-roots cloud native 
open standard with attached ecosystem
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… Initiate Co-Innovation (with a Leap of Faith)
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It started with Kubernetes-as-a-Service built for use at SAP
Initiated as outbound OSS Project as Leap of Faith

Kubernetes-as-a-Service multi-provider, multi-region, multi-cluster WORA layer

Write Once, Run Anywhere (WORA)

Cloud-Native Apps / SaaS-Solutions

…

Cluster

Hyperscalers

…

Cluster

Cloud providers & private data centers Edge servers & micro data centers

Cluster

Data from
sensors & 

devices

Infrastructure-as-a-Service Infrastructure-as-a-Service Infrastructure-as-a-Service

Project Gardener had no 
own commercial intent!
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Enterprise hardened in the internal backbone of SAP’s BTP

Kubernetes-as-a-Service multi-provider, multi-region, multi-cluster WORA layer

Write Once, Run Anywhere (WORA)

Cloud-Native Apps / SaaS-Solutions
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Collaboration with STACKIT
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Collaboration
with DTAG
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Adoption in the EU
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Adoption in the EU
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Innovation down 
to Bare Metal
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Adoption in the Software Ecosystem

Managed Kubernetes
▪ Node health checks, provisioning, etc..

▪ Automated K8s Updates

▪ Very cheap Controlplane (save around 2k per month for 3 Clusters)

▪ Autoscaling

Support of several Cloudproviders (Equinix, Openstack, Google)
▪ Support for managed Kubernetes of Equinix

▪ Homogeneous cluster across all our providers

Fast support of new Kubernetes versions
OIDC Support (Gardener and the clusters)

→ Even we as a small Team can operate multiple up-to-date clusters.
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Adoption in the SaaS Ecosystem
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Gardener Support Ecosystem
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DBaaS at Scale



25PUBLIC

… and many more

Let’s replicate this co-innovation model 
across the stack
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Cloud Native 
Technology Platform

IPCEI-CIS 
Participants

& EU Industry

Cloud-Edge Continuum
Use Cases

agile

not purely academic

pragmatic research & development

collaborative and open-source

using de-facto cloud-native standards 

Reference needs brownfield 
entry points 

&
neutral governance

to enable EU-wide adoption

Shared, Open, and Immediate Usefulness via Co-Innovation
Apeiro is Open and carved out from and is intended for Production! 
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…

Ecosystem: Infrastructure Providers

Ecosystem: Software Providers

Multi-Provider Cloud-Edge Continuum



28PUBLIC

Entry point 1: Kubernetes-aaS

Gardener = multi-provider K8s-aaS at scale & minimum ops

Kubernetes = Standard Portability w/Container & WebAssembly

Modern Containerized Service/Application

Multi Provider Cloud-Edge Continuum

▪ Multi-Cloud Approach

▪ Portability

▪ De-facto standard

▪ Cloud-native

▪ Resilience in SW not HW

▪ Atomic Primitive

▪ VM ➔ Kubernetes 

▪ New Investments to enable MPCEC

▪ Easier Adoption

▪ Day 0 – 1 – 2 

▪ Autonomous Cluster

▪ Edge Cluster
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Progressive Deployment with Konfidence* (SaaS LCM)

Entry point 2: SaaS

Gardener

Kubernetes

Data Fabric

▪ SaaS LCM

▪ Version Vectors

▪ Ring Deployments

▪ Feature Flagging

▪ Engineering culture

▪ Investments for Edge

▪ E.g. w/ WASM

▪ Data Fabric for Business Data

▪ Meta Data Exchange

▪ Data Products

Multi Provider Cloud-Edge Continuum
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Entry point 3: Order Interoperability between Providers

Platform Mesh

Internal Platform

Multi Provider Cloud-Edge Continuum

▪ Resource Order 
Interoperability

▪ Re-use accepted standards 
of cloud-native API

▪ Order Infrastructure as 
Data/Config

▪ Enables Buy vs. Build

▪ P2P Contracts = Consortias

▪ (Optional) Marketplaces
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SaaS LCM

Gardener

Kubernetes

Datacenter resources

CobaltCore

bare metal automation

Data Fabric

Platform Mesh

▪ OpenStack variant (maybe 
SCS conform) 

▪ Heritage Workloads

▪ Standard HW Blueprints

▪ Bare metal Automation

▪ Easy Setup

▪ Reproducibility

▪ Operational Excellence

Multi Provider Cloud-Edge Continuum

Entry point 4: Classic IaaS
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Multi Provider Cloud-Edge Continuum

▪ Leapfrog cloud-native IaaS 

▪ Massive Simplification and 
Automation

▪ “Micro is the new Mega”

▪ Cloud-native APIs down to 
the Hardware

▪ Kubernetes powered GPU 
support

SaaS LCM

Gardener

Kubernetes

Datacenter resources

IronCore

bare metal automation

Data Fabric

Platform Mesh
Entry point 5: Nextgen IaaS



33PUBLIC

Projects

open, sovereign 

reference architecture

▪ Cloud Native all the way
▪ Declarative API
▪ Unified abstraction layer via a 

homogeneous API model
▪ Extensibility
▪ One cloud native skillset
▪ Same operations tooling 

(kubectl, helm, kustomize)
▪ DevOps efficiency + “GitOps 

ready”

Konfidence*

Gardener

Kubernetes

Datacenter resources

CobaltCore     IronCore

bare metal automation

Data Fabric

Platform Mesh
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Open needs Vendor Neutral Governance
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Apeiro Projects already contributed to NeoNephos.org 

@cobaltcore-dev

Open Resource Discovery (ORD) is a protocol that 
allows applications and services to self-describe their 
exposed resources and capabilities.

Gardener is a proven, scalable system that 
simplifies Kubernetes cluster management across 
multiple infrastructures, allowing developers to 
focus less on cluster operations.

Open Component Model (OCM) provides a 
standard for describing delivery artifacts that can be 
accessed from many types of component 
repositories. 

Open Micro Frontend Platform enables the 
dynamic integration of services into a unified 
common interface experience via micro services.

CobaltCore is a reimagined and opinionated 
OpenStack distribution fully utilizing IronCore. It 
ensures backward compatibility for heritage 
workloads.

IronCore integrates Kubernetes-based control planes 
for compute, storage and network with an OpenStack 
IaaS layers. Optimised for both virtualised and cloud-
native workloads including a container registry, smart 
workload scheduling and an end user portal. 

Greenhouse is a cloud operations platform designed 
to streamline and simplify the management of a 
large-scale, distributed infrastructure.

Garden Linux is a Debian GNU/Linux derivate that 
aims to provide small, auditable Linux images for 
most cloud providers (e.g. AWS, Azure, GCP etc.) 
and bare-metal machines. 

    

Open Managed Control Plane (OpenMCP) enables 
extensible Infrastructure- and Configuration-as-Data 
capabilities as a Service.

Platform Mesh establishes interoperability 
between multiple providers by building upon the 
Kubernetes API and resource model. Developers 
and admins can discover, access, and order 
services from various sources through kubectl. ...

https://github.com/cobaltcore-dev
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Launch of NeoNephos 
Foundation @ KubeCon
London, April 2, 2025
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NeoNephos Governance Structure

Committers

Open Source Project
(e.g. Gardener)

Charter

Technical Steering Committee
(technical project decisions)

Contributors

GOVERNING BOARD
(budget decisions)

Technical Advisory Council
(technical, cross-project decisions)
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IronCore

Platform Mesh

Demo
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Q&A



More Information (public) NeoNephos Foundation

Apeiro Reference Architecture

SAP Open Source Community community.sap.com/topics/open-source

SAP Open Source Landing page opensource.sap.com 

Podcast “The Open Source Way”: podcast.opensap.info/open-source-way

Webinars featuring open source topics: go4.events.sap.com/ospo-webinar-

series/en_us/home.html

Contact E-Mail: ospo@sap.com

Thank you.

https://neonephos.org/
https://apeirora.eu/
https://community.sap.com/topics/open-source
https://community.sap.com/topics/open-source
https://community.sap.com/topics/open-source
https://www.sap.com/about/company/innovation/open-source.html
https://podcast.opensap.info/open-source-way/
https://podcast.opensap.info/open-source-way/
https://podcast.opensap.info/open-source-way/
https://podcast.opensap.info/open-source-way/
https://podcast.opensap.info/open-source-way/
https://go4.events.sap.com/ospo-webinar-series/en_us/home.html
https://go4.events.sap.com/ospo-webinar-series/en_us/home.html
https://go4.events.sap.com/ospo-webinar-series/en_us/home.html
https://go4.events.sap.com/ospo-webinar-series/en_us/home.html
https://go4.events.sap.com/ospo-webinar-series/en_us/home.html
mailto:opensource@sap.com
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