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rise of the intelligent edge
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Edge Computing: Placement Of Data Center-Grade Network, 
Compute and Storage Closer to the Endpoint Devices



Enabling edge services –
key considerations and pain points
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Cloud Native Microservices
Architecture

Open Source, Standard 
Industry Frameworks

Application Convergence
Media, Analytics, Networking

Leverage existing 
investments

Industry 
Trends

Network complexity 
demands diverse scalable 
platforms which in turn 
complicate application 
development and 
deployment

Convergence of multiple 
workloads at Edge 
demanding integrated 
solutions and platforms with 
intelligent compute

Absence of a strong 
ecosystem for network 
applications and services



Intel’s approach to win the edge

Workload convergence 
AND solution 
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Based on Open Source, Industry Standards and 
Delivered Through a Diverse and Rich Ecosystem



Intel’s approach to win the edge

Based on Open Source, Industry Standards and 
Delivered Through a Diverse and Rich Ecosystem
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Services at the edge: 
The technical problem statement
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Controller

OVN, ODL, 
SD-WAN

Cloud

AWS, Baidu, 
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Orchestrator
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App 
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OpenVINO™,

Open Visual 
Cloud

Access 
Network

LTE CUPS,
LTE SGI, 5G 
CUPS, S1

Data 
Plane

Data Plane 
Development 
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WRITE YOUR EDGE SERVICE ONCE, RUN WITH ANY….



Transformative hardware AND software

Industry Standard Interfaces for 
Efficient, Programmable, Scalable Data Plane 

(e.g. DPDK, vSwitch)

Application and Service Orchestration/Virtualization

Services (IOT Verticals, Comms, Cloud, Enterprises) 

Developer Edge Frameworks (e.g. AWS, Azure, Baidu, Alibaba)

OpenVINO OpenNESS Open Visual 
Cloud

IoT

Applications

Network 
Functions

(e.g. CDN, EPC)

Workload Convergence

*Other names and brands names may be claimed as the property of others

Intel® Xeon™ 
Processors 

Intel® Atom™ 
Processors 

Intel®
FPGA

Intel® Ethernet
Controller

Intel 
VPU

Intel® core™
Processors
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An open source software toolkit 
to enable easy orchestration and 
management of edge services 
across diverse network platform 
and access technologies in multi-
cloud environments



Open network edge 
services software (oPENness)
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An open source software toolkit to enable easy orchestration and management of edge services 
across diverse network platform and access technologies in multi-cloud environments 

MICROSERVICES
APIS

OPENNESS EDGE
CONTROLLER SW

OPENNESS
Edge Node SW
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Virtualization Agent

Core NW Config Agent

Application Agent 
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Controller API
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CPU Accelerator FPGA NIC

IOT 
Devices

Telco 
Cloud

Abstract NW and Platform Complexity Onboard/orchestrate Apps AND services

App 
Ecosystem

Industry
Frameworks

Multi-Cloud 
Support

3rd Party 
Apps

Accelerate Services Innovation

End to End Services Infrastructure



OPENness: microservices based architecture
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Edge Virtualization Agent

Edge NodeOpenNESS Edge Node

Edge Native App Public Cloud App

Edge App Agent, Edge Auth Agent

Cloud Connector API

OS, Container/VM Runtime

Commercial Infrastructure 
Orchestrators

OpenNESS Edge 
Controller

Commercial Service  
Orchestrators

Edge Lifecycle Agent
Edge Virtualization Agent

Resource 
Provisioning, 
EPA Config

Core Network

Core Network Configuration Agent

Controller Agent

Hardware: CPU, FPGA, Accelerators, NIC
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Application Server (eg. hybrid cloud)
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OPENness: Value Prop to service providers
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Open Source
Faster TTM

Rapid prototyping and trial

Optimized for Edge 
Services Management

Broad industry innovation

Invest in differentiation only

Flexible
Leverage your existing 

infrastructure

Modular architecture; 
adopt what you need

Support for major 
industry frameworks

Rich Ecosystem 
Rich ecosystem options of OS, 

Orchestrators, Apps, …

Pre-integrated with major 
commercial offerings



OPENness: 
value prop to 

the developers
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Application Developer
Facilitates extending apps 
from cloud to Edge -
abstract complexity

Platform Developer
Makes network platforms 
Edge Services aware

Transport apps from 
Cloud to Edge 

Write once – deploy 
anywhere on the Edge

Match make 
platform and apps

Orchestrate Edge 
Services at scale

Access to real-time telemetry

Application service chaining

Commercial versions 
in the making

Flexibility of 
microservices architecture



Intel’s approach to win the edge

Based on Open Source, Industry Standards and 
Delivered Through a Diverse and Rich Ecosystem
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We are pleased to 
announce that our 

partners
are developing 

commercial products 
based on intel’s 

reference architecture 

Base enabling Software (OS, Hypervisor, DPDK)

WIFI, LTE, 5G 
ACCESS 

TECHNOLOGIES 
VEPC

SD-WAN + 
SECURITY + NW 

ANALYTICS

RETAIL INDUSTRIAL SMART CITY

Intel® FPGA 
PAC N3000 

Converged edge reference architecture for on-premise



Enabling the enterprise edge
Optimized UCPE for managed enterprise services
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One platform –
multiple  workloads 
Core optimization

TCO reduction

Scalability

Use case 
driven design
Critical ingredients 
designed in for AI 
inferencing and network 
analytics along with third 
party VNFs on a Cloud-
Native Architecture

Pre-integrated 
partner solutions
Market Ready solutions 
reduce deployment 
complexities and 
accelerate TTM

IoT Meets On-Premise
Virtualized Cloud Native Infrastructure combined with edge intelligence 

optimizes uCPE for a variety of workloads and service deployments

AI Inferencing/ 
Network Analytics 

Robust Software 
Frameworks

Process 
Everything

5G/LTE 
Access Enabled



Intel’s approach to win the edge

Based on Open Source, Industry Standards and 
Delivered Through a Diverse and Rich Ecosystem

SERVICES INNOVATION  
through ecosystem 

collaborations



ENTERPRISES
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Intel building the ecosystem for the edge

SERVICE
PROVIDERS

OPEN COMMUNITIES

TEMs

OSVs

OEMs / ODMs

System Integrators

CSPs

ISVs



How to 
get started

18

Free 
Software 
Download

Commercial 
Releases for 

Faster TTM

Training

Available for 
Enterprises

Commercial 
versions in
the making

Intel® Network Builder 
University Training 

Partner Webinars 
in the making

Get access to Open 
Network Edge Services 

Software (OpenNESS) at 
OpenNESS.org

Documentations: 
Architecture Overview

User Guides

OpenNESS White Paper

OpenNESS Overview 
Webinar/Video

Other Developer 
Resources here

https://github.com/open-ness/specs/blob/master/doc/architecture.md
https://github.com/open-ness/specs/blob/master/doc/openness_howto.md
https://www.openness.org/templates/openness/images/the-network-and-onpremise-edge-new.pdf
https://www.openness.org/resources
https://www.openness.org/developers#softwarerelease
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In closing

The Data-Centric 
Future will be Moving, 
Storing, and 
Processing Massive 
Amounts of Data at 
the Edge

Intel is a leader in 
Edge Transformation 
with Transformative 
Hardware and 
Software Technologies 
built on Open Systems 
and Standards

Intel is at the forefront 
of building a robust 
ecosystem for the 
Edge through close 
collaborations with 
partners across the 
value chain and 
contributing to Open 
Source Communities



Legal Notices and Disclaimers
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Intel technologies’ features and benefits depend on system configuration and may 
require enabled hardware, software or service activation. Performance varies depending 
on system configuration. No computer system can be absolutely secure. Check with 
your system manufacturer or retailer or learn more at www.intel.com.

Cost reduction scenarios described are intended as examples of how a given Intel-based 
product, in the specified circumstances and configurations, may affect future costs and 
provide cost savings. Circumstances will vary. Intel does not guarantee any costs or cost 
reduction.

This document contains information on products, services and/or processes in 
development. All information provided here is subject to change without notice. Contact 
your Intel representative to obtain the latest forecast, schedule, specifications and 
roadmaps.

Intel, the Intel logo, and other Intel Marks are trademarks of Intel Corporation or its 
subsidiaries in the U.S. and/or other countries. 

*Other names and brands may be claimed as the property of others. 

Copyright Intel Corporation..



Notices and Disclaimers
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Optimization Notice: Intel's compilers may or may not optimize to the same degree for 
non-Intel microprocessors for optimizations that are not unique to Intel 
microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets 
and other optimizations. Intel does not guarantee the availability, functionality, or 
effectiveness of any optimization on microprocessors not manufactured by Intel. 
Microprocessor-dependent optimizations in this product are intended for use with Intel 
microprocessors. Certain optimizations not specific to Intel microarchitecture are 
reserved for Intel microprocessors. Please refer to the applicable product User and 
Reference Guides for more information regarding the specific instruction sets covered 
by this notice.  Notice Revision #20110804

No license (express or implied, by estoppel or otherwise) to any intellectual property 
rights is granted by this document.

Intel disclaims all express and implied warranties, including without limitation, the 
implied warranties of merchantability, fitness for a particular purpose, and non-
infringement, as well as any warranty arising from course of performance, course of 
dealing, or usage in trade.

The products and services described may contain defects or errors known as errata 
which may cause deviations from published specifications. Current characterized errata 
are available on request.




