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Virtual Infrastructure

x-86

OpenNebula enables the fine-grained matching of 
processor capabilities to Virtual Machine & Kubernetes
workloads prior to launching the applications.

The implementation of EPA allows OpenNebula to 
improve the VM packet forwarding performance by 
exposing low-level CPU functions, GPU virtualisation 
and NIC acceleration components to the VNF.

NFV and SDN in the Telco space exploit the benefits of virtualization 
and XaaS Network driven use cases such as FO and 5G access.

GPU NIC

SR-IOV    PCI    HPages    OVS-DPDK 
NUMA   CPU pinning    GPU virtualization

OpenNebula EPA & More



OpenNebula Telco Cloud

OpenNebula facilitates the required 5G components disaggregation together with MEC

MEC



OpenNebula Telco Cloud

OpenNebula is the lightweight platform needed for the Telco Cloud enablement of NFV and SDN
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Leveraging NFV - Telco 
Edge Cloud
OpenNebulaCon2023
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<6ms

UnmanagedLatency and bandwidth controlled by operator

Proximity Network Distorsion
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Fixed Access integration @ Edge

Achieving High Throughput in Fixed 
Access scenario

Virtual CPE appliance running @ Edge

OLT

One Edge

VM

vCPE

VM VM

VM VM

VM VMVM VM

VM VMVM VM

VM VMVM VM

Install One Edge at Edge Servers

Create VM to run vCPE application

Install vCPE application for each customer

Densify VMs to hosts hundreds of customers

How does the Server handle traffic for 
hundreds of Fiber Customers?
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Fixed Access integration @ Edge
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Mobile Access integration @ Edge

How to connect 5G Base Stations to 5G 
Mobile Core using ONE

Install One Edge at Edge Server
One Edge

OneKE

Open5GS

UPF

AMFN
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Access 
Router

PHY Layer

Data Link Layer

IP

SCTP

NGAP

Install OneKE in ONE

Install Open5GS in OneKE

Deploy AMF & UPF

Setup interfaces N2 and N3

Change CNI to support SCTP
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OpenNebula Tools for integrating Telco NFVs

Open Nebula EPA & NUMA are key tools for 
optimizing NFV performance in scenarios when 
high throughput is demanded.

Acceleration technologies are important

Additional Software tools such as Intel DPDK, 
SRV-IOV, PCI-Passthrough, etc 

When using Kubernetes to deploy CNFs at the 
Edge, CNI is a critical component to enable 
Telco scenarios. 

Select the appropriate CNI for your CNFs

There are multiple CNIs to choose from, select 
the one that fits with your scenario. 
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EDGE END TO END EDGE ARCHITECTURAL FOUNDATION:  INTER-OPERABLE, OPEN & SELF MANAGED

MULTI-SERVICE (NFV & non-NFV) COMMON SERVICE 
TAXONOMY 

MULTI-TIER COMMON HW EDGE TAXONOMY

AREA 1: COMMON FRAMEWORK TO ADDRESS DIFFERENT VERTICALS

FAR EDGE NEAR EDGE DATA CENTER EDGEON-PREM / FAR EDGE

END USERS & DEVICE LOCATION + TRANSPORT 
TYPE



USE CASE AND END CUSTOMER DRIVEN ARCHITECTURE

MICROSERVICE
BASED

IMPLEMENTATION
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RESOURCES (HOST/GUEST OS, ORCHESTRATION & MANAGEMENT)

WORKLOAD FRAMEWORK
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POCs
On-Premise or Controlled env.
10/100s Edges per deployment

Production deployments
Far Edge, Near Edge, Data Center Edge, Cloud
Up to 100K Edges per deployment
Challenges: Temperature, Energy, Reliability and security @ scale

2016 2023

AREA 2: ELASTIC EDGE, SPACE/TIME SHIFT OF ENERGY & COMPUTE



1- OPTIMIZED WORKLOADS 

3- CARBON AWARE ORCHESTRATION & MANAGEMENT TECHNOLOGIES

4- EDGE  SYSTEM ARCHITECTURE 

2- ENERGY SOFTWARE DEVELOPMENT KITS

SOFTWARE  SYSTEM ARCHITECTURE 

ADVANCED  COOLING SYSTEMS
(PUE < 1.10) 

RENEWAL ENERGIES

Intel Infrastructure Power Manager
(30% Power Savings on UPF)

4th Gen Xeon Processors 
(30% energy improvements)

Infrastructure Processing Unit 
(Energy Aware Infra)

Energy Intent driven orchestration 
(Adaptive power shaving)

Advanced System Telemetry 
(AI Energy Capacity Planning – R&D)

UPF (data plane)Edge Services 
(Granulate- AI based opt. )

APPLICATION  
OPTIMIZATIONS

POWER AWARE 
ORCHESTRATION

ENERGY SAVINGS 
WITH SYSTEM 
DESIGN

ENERGY SAVINGS SUSTAINABILITY 
IMPACT

USER AND 
SYSTEM SW 
SUSTAINABLE 
STACKS 

HEAT REUSE, 
PRECISION COOLING, 
RENEWAL ENERGIES

AI Infrastructure
(R&D)

E2E HW SYSTEM DESIGN

HARDWARE  SYSTEM ARCHITECTURE 

SILICON ENERGY 
IMPROVEMENTS

E2E  ENERGY FOCUSSED SYSTEM DESIGN

INTEL’S MOST 
SUSTAINABLE 
DATA CENTER 
PROCESSOR 
EVER 



Thank you!


