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Data consumption is driving future designs
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The Edge Needs Flexibility
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Edge Taxonomy: V2X Use Case
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Arm Advantage at the Edge: Scalability

 Heterogeneous SoC architecture

Arm CPU

Accelerator
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- Up to 64 coherent clusters
* Mix of Arm CPUs and accelerators {:E

Acceleration

Subsystems
ance | 0

Memory controllers
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* High-performance, scalable
coherent mesh network Memory Controller [l Memory Controller

Allows for greater throughput

* Predictable power and
performance
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Arm Advantage at the Edge: Acceleration

On-chip acceleration for maximizing

performance of workloads

- 0OVS

- IPSec

- NFV/SDN
- Storage
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Arm Advantage at the Edge: Security

* Platform Secure Architecture (PSA) on-secure processing Secure processing
(NSPE) (SPE)
Combination of hardware and software

Delivers key platform security functions with a
common security model

Secure partition API

* Protects sensitive assets by separating
from application software and hardware
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Defines secure (SPE) and non-secure processing

NSPE) environmen
(NSPE) environments Secure hardware requirements

Requires secure installation of initial keys and

secure boot firmware during manufacture Root of
Platform hardware
Trust keys

Provides verified boot so that only authentic,
trusted firmware runs in the SPE

7 © 2019 Arm Limited Arm NEOVERSE



Arm Neoverse

The cloud to edge infrastructure foundation for a world of 1T devices

=

High performance, secure IP and architectures

Diverse solutions and ecosystem

Scalable from hyperscale to the edge
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Introducing the Arm Neoverse N1 and E1 platforms

* Neoverse N1 platform: Accelerating the
transformation to a scalable cloud to edge
infrastructure

“ Neoverse E1 platform: Empowering the
infrastructure to meet next generation
throughput demands
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Neoverse N1 platform

e

Accelerating the transformation to a scalable cloud to edge infrastructure

Revolutionary compute performance

Platform features specific to infrastructure

Extreme range of scale and diversity of compute
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Neoverse N1 platform

Built from the ground up with platform specific features for infrastructure
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Server class virtualization
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Power and performance management

0100
.

State of the art RAS support
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Neoverse E1 platform

Empowering the infrastructure to meet next-gen throughput demands

Intelligent design for highly efficient throughput

Fully leverages diverse Arm software ecosystem

Highly scalable throughput for edge to core data
transport
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Neoverse E1 platform

Enables the transition to a scalable 5G infrastructure

2.7X Legacy & Open Source Software <35W5Gbase (o1
throughput performance stations

2.4X €ONAP =9, $
throughput efficiency QNode
2:0PNFV

)
Multi-100 s
2.1X 2)DPDK  , AKRAIND gigabyte 2
compute performance . route IS o |
+ +
Intelligent design for highly Fully leverages diverse Arm Highly scalable throughput for
efficient throughput software ecosystem edge to core data transport
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Arm Edge Focus Areas

5G
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Connected Car

Universal CPE
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Arm and LF Edge

* Akraino — Founding Member and technical leadership l1 L F E DG E
on multiple industry blueprints L
* EdgeX Foundry — Arm providing technical insights

based on experience with loT Gateways H K R H I ﬂ U

. . o EDGE STACK
* Extending technical leadership/insights to the

additional LF Edge projects

EDGEXFOUNDRY

* Driving a holistic approach for additional open source
projects into LF Edge
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Arm Akraino Activities

; : : : . Release
Blueprint Family Blueprint Species Name Submitter Target
e Co-chair Akraino TSC SDN Enabled Broadband Access (SEBA) AT&T RI
Serverless AT&T RI
* Leadi nNg Integrated Edge Cloud Unicycle Blueprint (SR-IOV) AT&T RI
. . Network Cloud Rover Blueprint AT&T R2
B I ue p rl nt Fa mi Iy Real Time Edge Media Processing Radisys RI
HP H H H Network Cloud and TF Integration uniper RI
 Participating in 5 additional : Junip
OVS-DPDK Unicycle (Dell) Ericsson RI
i . IEC Type |: small deployment Arm RI
b I ue p rl nts . Integrated Edge Cloud i icd
IEC Type 2: medium deployment Arm RI
¢ N etwo rk CI OUd ELIoT 2: LWV Edge Huawei RI
Edge Light & loT DVAN H : ]|
- uawei
 SDN Enabled Broadband Access (SEBA),
Kubernetes Native Provider Access Edge Red Hat RI
Real Time Edge Media Processing Infrastructure for Edge | |ndustrial Edge Red Hat RI
. Micro MEC Type | Nokia R2
* Edge Light & loT
Micro MEC Micro MEC Type 2 Nokia R2
e Micro MEC Micro MEC Type 3 Nokia R2
. . Radio Edge Cloud Radio Edge Cloud Nokia RI
* Time Critical Edge Compute , — —
Far Edge Cloud Starling X Far Edge Distributed Cloud WindRiver RI
TBD Time Critical Edge Compute Intel RI
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Arm Ecosystem ONS Demos

Micro MEC

Ecosystem Partners: Marvell, Nokia

Concept

Utilize 5G base station and UMEC servers on lamp posts

UMEC server is fitted with sensors and cameras

Provides information on cars passing by

Target Industry: Smart Cities, Connected Cars
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Arm Ecosystem ONS Demos

ELIOT (Edge Light & IoT)

Ecosystem Partners: Huawei,

Concept

- Edge loT and Universal CPE Use cases

- Targets loT appliances

- Very thin OS and orchestration

Target Industry: Industrial, uCPE
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Cloud services

On-Cloud or On-EdgeCloud Services
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Reuse Clover/OPNFV,
K8S, CNCF etc.

Gateway node

S

HUAWEI

--------- N Related upstream

i projects
' On-board Services
amndll 1 N 1 A il
§ vRouter...
Container Netconf/ B Py Container

Microservices yang

Environment

Lightweight OS

A: X86/ARM32/64

Runtime, Clover,
Kubernetes, cncf

@) Upstream OS:
ThinOS/CentOS/
Fedora, Ubuntu

Core

=) ARM, x86,
hardware, |1/0O

B: X86/ARM32/64
Gateway/cpe Server/appliance
RAM: ~256MB-4GB RAM: >16GB
Disk: ~GB Disk: ~TB
WAN+LAN+FAN I/F WAN+LAN I/F

Sensors devices

Akraino lightweight blueprint — ELIOT - for Edge Lightweight and loT
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Arm Ecosystem ONS Demos

SDN Enabled Broadband @ A
Access (SEBA) atat AMPERE.

Ecosystem Partners: AT&T, N E

Akraino GUI Dashboard [[AdminGUI | [ UserGUI |
Ampere Aeainovorkdo " piatomuondows  [GmGs | Dodkenee |
:EdQEAppIicationand APIs EMS/NMS Adaptor OpenFlow Redfish
1 APls Applications & VNFs VOLTHA NEM
Concept: Seckopicstonand  ghegtEdoedon  [ows | (o] |
. . . i:;:l_;_;/__é_;é;;;t:r_;_;i;_—;::::::::;;:\;;(;I;(;;];a_é;:s:;e:;éé:__::::::::::__;;_;;__:::::_-__::_-:::;S::;::::::::::::_-_-::::____:
© Run multlple appllcatlons for ;:::::::::::::::::::::::::::::::rf::e:S:r:a::O:r::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
broadband access such as VoLTE and Q5P| Seitress ee— _
aggregation : ewromarom.
e Operationsystem [ 1
. Demonstrate Arm advantage in {Ne'{w'ér'{éé;é"'""""'"EL[:E.{;JJ:]J;{&"""'""Ué%v'ér' """""""""""""""""""
performance/watt performance for j:::::::::::::::Z:::::Z:::::Z!::!::é‘?:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::E
! Network Edge
Te ICOS 3 uicro Services
Target Industry: 5G, Telco Access
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Arm Ecosystem ONS Demos

Connected Vehicle Tenceni i NOKIA

Ecosystem Partners: Tencent, Nokia

eNode

Concept i ‘ " -
MEC Platform for connected vehicles At o
Capture vehicle and traffic information, dispatch to
corresponding edge process unit z =t
Process data in the Edge Cloud or Public Cloud to ConnectedVel&MECPlatform _______
determine optimal action for vehicle ]J |

- i ¥ R e et vy Crmetbtiitind

Vehicle Applications

Return suggested action to vehicle

Target Industry: Connected cars, V2X

laaS(OpenStack/StarlingX + VM) |aaS(K8S +Container)

Arm Server X86 Server Arm Server X86 Server Arm Server X86 Server
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Arm talks @ ONS

Your path to edge computing - Akraino Edge Stack

How Ecosystem Business Models are Shifting to Take Advantage of
Open Source

Edge Computing League — LF Edge Umbrella

Securing the Smart Cities Edge with OP-TEE and Arm TrustZone

Empowering High Performance User Space Network Stack on Arm

Visit Us — Exhibit Hall, Booth 518

Thu., Apr. 4

Fri., Apr 5

Fri., Apr 5

Fri., Apr 5

Fri., Apr 5

5:00pm

9:45am

11:10am

11:50am

4:10pm
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