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1.1. LF Edge Akraino Project Overview

-20 < Blueprints (aka Integration Projects), BPs Proposals & Development Projects

- set of Open Infrastructures & Application Blueprints (BPs)

\What is Akraino? Everything About Edge — Akraino is the Edge Project

= Coordination & Co-operation with Multiple Upstream Open Source
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Containers

Shared networking and storage resources

== openstack.




1.1.1 LF Edge Akraino Project Overview: LF Edge TAC Stage 3 Project

- LF Edge Stages - Definitions & Expectations ) Following a balanced approach -~ open/welcoming but scope managed

Every Foundation Project has an associated Maturity < TACPDhitdfows >
Level, as voted on under the approved Project Lifecycle Welcoming, Open Pypard LFEdgeVoie  Acceete Adoton &
Document (PLD) Process. | Unified community based on Mission Pace of Innovations
- i ifi ' Growth Sta Impact St !
Projects of all maturities have access to Foundation At LarglSandbox ToWth Jtzge mpact Jtage Fmerts e
Resources. (Incubating) Top Leve!
a Stage 3: |mpact Stage ('Top-LeveI') Definition ) v Contributing Company ~* Potential top level projects  *  Standard PLD process and
- Projects that have reached their Growth Goals and are ;gm%dﬂg marketmg. éi‘i?nﬁf(“ ,.T::;z,)mﬂon RsprLE
now on a Self-sustaining Cycle of Development, + RecommendedbyTAC,  (overkp)
\ Maintenance, and Long-term Support. ) approved by GB's Strategic * Neutral Business Case (cost
Planning Committee offset by additional member
funding/community)

Impact Stage projects are widely used in Production + Resomenddby TG
Environments and have Large, Well-established Project . spproved by GB
Communities with a number of Contributors from at least two

(2) Organizations.
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1.1.2 Akraino Project (Blueprint) Lifecycle States and Reviews phases

Five (5) states that Projects goes through.

A Project Lifecycle may extend across
Multiple Projects and Akraino Releases.

The Procedure of moving from one(1) State to the next\
one is independent from the Akraino Release
Lifecycle and the pace depends on each individual

Project. )

In order to effectively review Project progress, four (4)
Reviews are built-in to the Project Lifecycle, namely,

1. Proposal,
2. Incubation,
3. Mature,

4. Core

5. Archived

/A RKRAIND

i Project doesn't exist
yel

1 May not have real

resources

i Proposal lo be creale

project due to
busingss neods.

| Project has resources
I Project is in the early

stages of
development

+ The outcome 15 8

minimum viable
product (MVP) that
domonstrates the
value of the project
and is used to collect
feedback

I Not expacted to be

used in production
environments

' Project is fully

functioning and stable

1 Project has achieved

successiul releases

1o and receives
interest from & broad
audience

D I I X I

+ Project provides value | Project can reach

Archived state for
multiple reasons

" Project has

succossiully
completed and
artifacts provide
business values, or
projoct has boon
cancellod for
unforeseen reasons

I Project in any state

can be Archived
through a Termination
Roviow,



What is an Akraino Blueprint?
Community Integrated, tested, deployable, end to end Edge Stack

e

Akraino Blueprints 8=

() &e3 DS Q

Use Case Based Fully Integrated End  Proven and Tested by Community Life Production Quality
to End Solution (ClI / Community Cycle Support
CD)

V)
o o Zero Touch < ’ Industry OCP Whitebox/OEM
Low Cost Large Scale . Provisioning ‘ Adoption N H/W

Since launch in 2018, Akraino continues to gain community support for
/A AKRAIND collaboration and validation with 30+ blueprints



1.1.3 LF Edge Akraino Project Overview - R5+ BPs
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' R5+ Blueprints (New)

o ‘ SmartData Transaction
Applications
‘ Tami-COVID 19 — Rural Edge R1/R2/R3/R4 enhanced
Blueprints
Topology Prediction for
_ . - . Vehicular Networks
lloT — Predictive Maintenance Cassini — Smart Cities, KubeEdge
Software Defined Camera ‘ Federated MEC Cloud
Platform

. 5G MEC - Enterprise

The Al Edge — Security, Autonor.PUb“C Cloud Edge Interface

Infrastructure Vehicle, Federated Learnin
ELIOT ‘ 5G MEC - Cloud Gaming ICN Network Cloud Family
10T GW/uCPE Multitenant Secure

Telco Appliance -Radio Edge . IEC -Type 2-5

. Cloud (REC) .
‘ Micro-MEC ‘ IEC - Type | ‘Buffer 2t the Edge ‘ Connected Vehicle ‘KNI Provider Access Edge

(PAE) & Industrial Edge

D T, D AN iy o

2 = J— e (‘A’) %ﬁ ﬁ @ e ) -

\ ‘ b le? Jonal © lized D g

= Access Aggregation Regional Data entralized Data

Distributed Devices and Systems Buildings / Factories / Smart Homes 2 R ﬂgbsg/’C(l)s %enters Centers &

o
MCU-based ~ Embedded  Smartphones, PCs, ruggedized gervers in secure on-prem E Server-based compute at Telco Server-based compute at Servers in traditional
devices compute loT gateways and servers data centers, MDCs 3l Network and Edge Exchange Sites  Regional Telco and Direct cloud data centers
in accessible to semi-secure ,% Peering Sites

(72}

Constrained Device Edge Smart Device Edge cg:,:s:"EB;a Access Edge Regional Edge

User Edge Edge
Dedicated, Operated Shared, Xaa$S




PCEIl Release 5 Overview

Y o[ E J NBIAPIs
T Plss——— »  Portal /Ul / Design Studio | PCEIl Enabler
Service Enabler - 4 GIT Repols): O GIT Integration
. P2 Terraf Pl . . .
Functions | =51 L APl Handler <1 2 Dynamic Edge Cluster Registration
Ansible Playbooks . .
Tenant o::oilrl;:’nl;/ Onb:::zing/ PCE/PCC Cluster Configs O Dynamic App Helm Chart Onboarding
Management Service Definition Service Definition Belice Sl 7y d Automatic creation of Service Instance in
" § EMCO and deployment of Apps
Workflow Engine ‘
Operators ° & Developers Q Automatic Terraform Plan Execution
Applications and Functions Infrastructure
oT cMBB - App/Func i 2 Integrated Terraform Plan
: ; K8S Cluster Placement and Bare plslizten EWBI Public
Ll Device Registration Deployment Metal (k8s) Intarconfioet Cloud Executor
(exaerIe) (exarI\pIe) - : . A 2 Azure (PCC)
; ; P3(keSAP) 4 o0 (Helm/TeT‘raf.orm) Pf: (Terraform) :Ansible)i P4 r(Terraforn:) SBI “rs (Ten:raform) )‘ O AWS (PCC)
| | ~ Edge Providers g . ( Public Clouds Providers » ,
User-Networkg Operator 1 Edge Operator 2;Edge Public Cloud Edge - [ v :l Equan Fabrlc (lnterconneCt)
Interf i ; . (PCE) ! i - .
| eracs _ G ST 201 N I E— Pub"c(ggg)d Core - Equinix Metal (Bare Metal Cloud)
K8s V| k8s/Openstack| i K8s laaS/Saas d Openstack (3PE)
! . I Bare Metal Bare Metal | Bare Metal | o .
: ; = = : J  Equinix Fabric Interconnect
Operator 1 I I I y Public Cloud Network Edge
Network EWBI Interconnect Providers (AWS DX, Azure ER, Google GCI) Code / O Multi-Public Cloud Core (PCC)
[ T ( O .
rchestration
Operator Edge Data Center Templates
) Core Data Center
Data Center (Macro/Metro, Micro DC) D KU be rnetes Edge
J - J
1 Openstack Edge
1 Cloud Native 5G UPF Deployment
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https://wiki.akraino.org/download/attachments/28968608/PCEI-ONAP-DDF-Terraform-Demo-Audio-v5.mp4?api=v2

1.1. 4 LF Edge Akraino Project Analytics - Commits by Contributors and Companies - 1

All Projects > Linux Foundation Edge > Akraino (beta) > Technical Trends > Summary

( @ Copy Short URL ) Jump To Sections Within This Page: ~ Source Control Vv

SOURCE CONTROL

Go To Overview

SOURCE CONTROL

Go To Overview

40.26K A_

Lines Of Code Changed

A 10 V>

Commits Contributors

VAR VA

No Of Sub Projects Repositories
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Top 10 Centributars By Commits

LINES OF
NAME CODE

Todd Malsbary 13.44K

KuralamudhanR..  7.08K

Eric Ball 144
ashgit301 40
Le Yao 2.34K
Trevor Tao 4
Anil Shashikumar.. 8

Andrew Grimberg 24

palaniap 883K

COMMITS

25

%
33.39%
17.60%
0.36%
010%
5.80%
0.01%
0.02%
0.06%

2184%

A

L ﬁ Select Time Range ( Last 90 Days ) ]

All Projects > Linux Foundation Edge > Akraino (beta) > Technical Trends 5 Summary

( @ Copy Short URL ) Jump To Sections Within This Page:  Source Control Vv g Select Time Range ( Last 90 Days) ]

PULL REQUESTS / CHANGESETS

Go To Overview

g Select lima Range ( Last 90 Days )

Top 10 Organizations By Commits View All

1

49

Commits

Intel Corporation . The Linux Foundation
Unknown . OpenDaylight Project, Inc.
@ Am Limited

76 _./

Changesets

0 27 /

Time To Merge Open Changesets

9.3 days

Approved Changesets

Time To First Review

Top 10 Contributors By Changests View All Top 10 Organizations By Changesets View All

A
NAME CHANGESETS % ‘%l
Todd Malsbary 48 63.16%
Kuralamudhan Ra... Il 14.47%
ashvinp-REDACTE.. 5 6.58% 76
Changesels
leYao 2 263% J
Patryk Strusiewicz-... 2 263%
Andrew Grimberg | 1.32%
Anil Shashikumar .. 1 132% Intel Corporation . Unknown
The Linux Founcation @ Mebica Ltd
Asif Mehmood 1 132% © Jeju Naiional University
@ OpenDayiight Project, Inc.
Eric Ball | 132% v



1.1.4 LF Edge Akraino Project Analytics - Commits by Contributors and Companies - 2

: : . . . All Projects > Linux Foundation Edge > Akraino (beta) » Technical Trends > Summary
All Projects > Linux Foundation Edge > Akraino (beta) > Technical Trends 5> Summary

Get Short URL Jump To Sections Within This Page:  Source Control v/ ﬁ Select Time Range ( Last 6 Months )

( @ Copy Short URL ) Jump To Sections Within This Page:  Source Control Vv ( ﬁ Select Time Range ( Last 90 Days ) ]

SOURCE CONTROL SOURCE CONTROL
=
Go To Overview Go To Overview
SOURCE CONTROL

Top 10 Contrioutors By Commits View All Top 10 Organizations By Commits

Go To Overview

A
Top 10 Contributors By Commits Top 10 Companies By Commits 1 40 .6 1 K ’./\.

LINES OF
~ Lines Of Code Changed NAME CODE  COMMITS %
LINES i
oF ‘ arvindpatel 1212€ 64 862%
NAME CODE COMMITS %

4 1 . 3 8 K /\/\ anvindpatel e KuralamudhanR.. 869K 27 618%
Lines Of Code Changed 252

Ricardo Noriega 5.62K 18 135 1 6 1 Xinhui Li 8320 23 5917%
252 /\\ 22 /\ Commits

khemendra kum..  5.10K 1l 123 S : 0
/\/\ Cenims: — S RicardoNoriego 586K 22 4I7%
161 21 /\ Todd Malsbary 955 10 23
Commits Contributors Todd Mclsbury 104K 18 0.74%
Salievigiancl LRREL ! = Huawei Technologies Co., Ltd.
Huawei Technologies Co., Ltd. @ Red Hat khemendra kum... 6.74K 2 479% . Intel Corporation  Red Hat
Kuralamudhan R.. 367 7 0.8¢
Intel Corporation @ AT&T Senices, Inc @ /78T Senices, Inc. @) Salesforce.com
Oleg Berzin 124K 5 300 @ Equirix @ The Linux Foundation Srinivasan Selvam 328K 12 2.33% @ The LinuxFoundation () Equinix @ ARM

Salesforce com (@ ARM

1 3 19 \ China Mobile Communication Company Ltd 1 /h\ 21 /-\ China Mobile Communication Company Ltd
Srinivasan Selvam 505 3 125 Yao Le 172€ 9 1.22% @ others

No Of Sub P ts Repositories 5 g
b =RAseae No Of Sub Projects Repositories °
Aaiivms Amvmunl imav T n noos v
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1.1.5 Akraino Project TSC Sub-committees

it AHKRHIHU Platser v Fragor

A e Akraino TSC Sub-Committees

~ Subcommittees

> API Sub-committee

ClI, Blueprint Validation Lab sub-committee

Documentation Sub-committee
Outreach Sub-committee

Process, Project review and recommend, documentation sub-committee

Security Sub-committee

Technical Community Sub committee

v VvVi]v]|v v Vv]Vv

Upstream & Downstream Sub-committee
- TAC
= TAC Level Activities

/A RKRAIND



& RedHat

The State of

Enterprise Open Source

In a stand-out finding of interest to our Telco Customers, 95% of respondents from the

The State of Enterprise Open Source

Telecommunications Industry report using Open Source.

principally about making best use of I'T Budgets.

A Red Hat® Report

Qlcluding:

616 high-level takeaway of the report is that: "using Open Source SW across all Industries is no longer\

Lower Cost of Ownership has fallen off the top spot and now sits in sixth (6th) position.

Today, the Strategic Benefits of using Open Source are valued more,

J

Top benefits of using enterprise open source

1. Higher quality software 35%

2. Access to latest innovations 33%
3. Better sc

]

Top benefits of using enterprise open source

U.S. EMEA

35% 35% 38%

Higher quality software Higher quality software Higher quality software
33% 33% 33%

Access to latest innovations Access to latest innovations Access to latest innovations
32% 31% 30%

Ability to safely leverage Better security Trusted by smartest

open source technologies software engineers

30%
Ability to safely leverage
open source technologies

LATAM

35%

Better security

34%

Higher quality software
32%

Ability to safely leverage
open source technologies

12



Akraino Edge Stack
Security Sub-Committee

September 24, 2021

Daniil Egranov
Security Sub-Committee Co-Chair, Akraino

Randy Stricklin
Security Sub-Committee Chair, Akraino

IA



[Akraino Security Team 2021 Accomplishments J

Analysis

> Lynis — Reviewed Required Tests

> Formalized and Documented Lynis Incubation vs Maturity
Requirements

> Platform Security for Akraino Blueprints
> Arm

> X86
> Release 4 and 5 Blueprint Reviews

> Automated Lynis, Vuls and Kube-Hunter Log Output Pass/Fall J

/A RKRAIND

12/4/2021 14



[ Akraino Security Team Future Plans ]

> Develop Minimum OS Version Support Document
> Ubuntu, CentOS, RHEL CoreOS, Debian

> Develop Minimum Security Tool Version Support Document
> Lynis, Vuls, Kube-Hunter, and OVAL (Vuls) database

"> BluVal (Blueprint Validation): A
> Integrate Automated Lynis, Vuls and Kube-Hunter Pass/Fail
\ > Enforce minimum versions of Vuls, Lynis and Kube-Hunter y

> Version 1.0 Platform Security Whitepaper
> Investigate using LFX Security

/A RKRAIND

12/4/2021 15



What is Platform Security?

A '
Akraino Blueprints Application 1 | Application 1 Application N
o| e |
3 OS{s}
% System Software ,
) Hypervisor
5
'i Operating System (OS) Loader
w v
4
Platform Runtime Firmware
g P Non-volatile Mass Non-volatile Volatile Storage,
‘3(:6 Storage, Controllers | Storage, Controllers Controllers
= ey Human Interface Devices Network Management
v v 4 (HID), Controllers Controllers Controllers

/A RKRAIND
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Akraino Platform Security Objectives

Maintain the integrity of the platform layer and provide a safe execution environment
for the Akraino software stack.

Define secure boot environments based on the platform HW Root-of-Trust.
Provide protection of key platform assets.
Provide a foundation for attesting the platform’s state of security.

Provide requirements for securely updating the platform firmware.

/A RKRAIND

The Linux Foundation Internal Use Only 12/6/2021 17



Use Cases

» Secure Boot with Disk Encryption
* Secure Supply Chain
* Platform Integrity and Trust

* Future: Confidential Computing

/A AKRAIND

12/6/2021 18



\

ETSI7____ )\

The Standard eople

/

ETSI MEC Update of the collaborations with
OpenSource, with special focus on LF Edge Akraino

Presented by: Jane Shen,
VP of Technology Strategy, Mavenir
Technical Expert, ETSI MEC ISG

15.11.2021
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Enterprise Application on Lightweight 5G Telco Edge Use Case ' Public Cloud Edge Interfacing (PCEI) Blueprint Projects i

MECM e G
, ! Telco Operator
...... " b —

Demo Brief S

Smart retall stores on Remote sites(ROBO).
Part 1; Smart shalf In retall store on lightwelght ROBO

G edges.
MECHost2 Indvater scenarios, stanful Applcatins and

3 poly
Applicabion
Divedopat

g "
MECHost1 - (99 e,

Retail Edge 1 RetailEdge - |

data high avallability with backup and restore of edge

e toremste ciod node, | { o

. . Publc Cloud
Inntanbate ALY Management ard Edge Node, Apg Deplaymant o PR K
Fiiga Node(Smat mtal A, Obf detwcticn srvice, Rrtal] , a Lomposition

Provider

Madel dowrload to Edges Utes l?

Y ' ' Security
Connect shelf cameras to Edge Node Q WAB| b B rioroise
Video driver stream to Smart retall appilcation snd object
detection service to detect prdict and court. ' \~
Martan Poduc nvertey detals i persitence 1500 which A - . iscoven
e platorm storage senvice for persistence B B

Backup the Applications and data and creste dsaster / ’ P
enario. i ¢

< @.

era-d Mlmlomumuummhmmmamu .

From LF Edge Akralno 6

From LF Edge Akraino
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An API| Portal For Edge Developers

Akraino API Portal

CAnMation Aot AKraing edge computeg APLs

ity AMY, VN ey s dats core. o

(Site is Under Construction)

APl Map Technical Docs Tryit!

From LF Edge Akraino

An APl info hub of Akraino projects

Cross reference with other relevant API
information sites, e.g. ETSI MEC wiki,
forge.etsi.org etc.

Highlight API offerings from Akraino projects

https://apiportal.Akraino.org

10
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An APl Map For Akraino Project APIs
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ETSI MEC DECODE

Summarized by Walter Featherstone
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221
2322
MEC-012 1151 RNIS
211 !
MEC-0L3 11 Location Sarvice
211
MEC-0L4 111 LE Idantaty Sarvice
MEC-015 111 BandWidth Masagement (BWWM) sarvice
231 BarndWidth Maea et (BWWM) sarvica
e Mults-access Tratfic Stoareng [MTS)
! sarvice
MEC-016 1181 LE App |Me2)
211
221 Devica ADD (Wi 2)
MEC-021 221 AP Mobility Service |ntariacs)
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loT Platforms Competitive Landscape & Database 2020

Database of 600+ loT Platforms

o I1OT ANALYTICS
o MARKET INSIGHTS FOR THE INTERNET OF THINGS

Insights that empoweryou tc vnderstand ioT markets

Number of publicly known "loT Platforms" (2015-2019)

7001

600+

500

400

300

260

200+

100+

O_
2015

Source(s): loT Analytics Research

10T Platforms Competitive Landscape & Database 2020

360

2016

Number of publicly known "loT Platforms" (loT Analytics Research)

G0

450

2017

620

2019

40+ example providers

@) BOSCH amazon &"‘/4 = « IJ3 Deutscre
i ~ =7 - lelekom
EETEH @ GiloT
<‘
T @ 3 @ Hitachi Vantara
'"ﬁ?:f.f?:&'?éﬁes 7 Emgfs" Q ptc ( Device Insight

orange’

Q FUIITSU m > Particle

swisscom
stfran]n,

UPTAKE Ry casco CISCO I\Ilﬁetlc
AD/ MOS accenture

e‘ vodafone FDG@

verizon© = Go- gle

@ Microsoft sprint

actility ORacLe

Anseery P ATET (3 EUROTECH
Td_ lm » e ing, Wls. Seoneh
‘; v efont Sclér}?lde_r A

ectric
I SIERRA
ERICSSON el It sporkcogmtlon WIRCLESS

Copyright © 2019 by www.iot-analytics.com All rights reserved
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Meta analysis of all 600+ platforms Insights that empoweryou to understand loT markets
o IOT ANALYTICS
o) MARKET INSIGHTS FOR THE INTERNET OF THINGS

Number of Identified loT Platforms — By industry (Dec 2019)

Consumer loT Business loT

Percentage of 1¢T Platforms vendors
focused on each segment

50%

40%
34% 36%

32% 31%

Copyright © 2019 by www.iot-analytics.com All rights reserved
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1.1.5.1 Akraino loT Area - 1

https://wiki.akraino.org/display/AK/IoT+Area

i AHKRRIHU Platser ¥  Personer  Frdgor  Kalendrar n o a yj‘}

a | v Akraino Integration Projects (Blueprints) ] A

Dashboard /... / Approved blueprints & @ # Redigera ¢y Sparatill senare =~ @ Bevakar < Dela

e |v Approved blueprints |
loT Area \

* AI/ML and AR/VR applications at Edge

; 3 Skapad av Tina Tsou, senast andrad av lke Alisson den sep 07, 2021
> Edge Video Processing

> Integrated Edge Cloud (IEC) Blueprint Family Blueprint Fami“es

> Kubernetes-Native Infrastructure (KNI) Blueprint |

ELIOT: Edge Lightweight and loT Blueprint Family

> MicroMEC
> Network Cloud Blueprint Family lloT at the Smart Device Edge (famiIY)

> Telco Appliance Blueprint Family

* Time-Critical Edge Compute

Q)ject Cassini - loT and Infrastructure Edge Blueprint Family /

> Integrated Cloud Native NFV/App stack family (S

Security

> The Al Edge Blueprint Family

> 5G MEC System Blueprint Family
PARSEC, the opensource CNCF project has been adopted for edge deployments as it offers a common API that abstracts secure roots of trust

2Rk EeudECge inteltate (ECED ElSpHpE R which are required to protect devices outside of the datacenter. This enables the cloud native principle of being able to freely move your

> KubeEdge Edge Service Blueprint applications from one platform to another while maintaining level of security that was not possible in the past.
e | v loT Area Building on this abstraction, PARSEC can mediate access to hardware security primitives and create isolated key stores for a multi-tenancy
environment.

> ELIOT: Edge Lightweight and loT Blueprint Fam

! : Starting your project with the right platform for security will accelerate your deployments and scale.
> lloT at the Smart Device Edge (family)

e > oneM2M loT Service Layer (SL) Platform
» . Come read about Parsec at: https://parallaxsecond.github.io/parsec-book
> Project Cassini - loT and Infrastructure Edge Blt

And talk to the experts during our weekly community calls (see github).

{3 Platsverktyg % Or join us on the CNCF slack channel: https://cloud-native.slack.com



ELIOT — Overview

ELIOT is project under Akraino approved blueprint family.It intends to develop a fully integrated edge network infrastructure and
running edge computing applications on lightweight Edge Nodes.

ELIOT targets on making the edge node a lightweight software stack which can be deployed on resource constraint edge
devices like IOT-Gateway and uCPE, by leveraging lightweight OS, container running environment and container orchestration

applications.

ELIOT BP family target 2 use case:
e |oT gateway
e SD-WAN, WAN edge, uCPE

Edges

A
( \

Millions Thousands Tens

5G (ﬂ) Tower

ity -E;% Central Centralized
LTE E[[]] Offices — Clouds =N
Ent = Stadiums
- enses AL ) Other Telco %

73 r-7|2=|. A Real Estates
E[]I] O_m_:] WiFi (Wire Centers

Enterprises Public t » Public

buildings S = Clouds

Wireline 5

———— — ———  — . e
Device™ Last Mile Network™ Access™ Edge Computing Backbone Non-Accelerated Processing
~2ms <5 ms 1-3ms ~5- 20 ms ~2-100 ~5-50 ms

Edge Placement No< Spcima:

Telco Operated

* Estimates

ELIOT target edge
A



Akraino Blueprint: Smart Cities

The purpose of Smart Cities blueprint is to provide edge computing platform base on Arm Soc, Improve

deployment flexibility and security in the edge computing. The high-level relationship between the
functional domains is shown in the figure below/|

Podi

- EdgeFaa Parvsec - EdgeFaa Parsec
= gs =

K3S Agent

Parsec Service

ARM

Figure 1. Smart Cities Functional Domains.
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The new organization, called oneM2M, develops specifications to ensure the Global Functionality of M2M—
allowing a range of Industries to effectively take advantage of the benefits of this emerging Technology.

* oneM2M loT SL Architecture
* oneM2M loT SL Common Service Functions (CSFs) (applied to all IoT Dor

The seven (7) majors ICT SDO founders of oneM2M are:

* oneM2M loT SL pre-integrated with 5G (3GPP) Specifications for cloT & ¢ o )
¢ The European Telecommunications Standards Institute (ETSI), Europe

* oneM2M loT SL Release Roadmap » The Association of Radio Industries and Businesses (ARIB), Japan
o The Telecommunication Technology Committee (TTC), Japan

* oneM2M Semantic enablement and ASD (Advanced Semantic Discovery) . s .
« The Alliance for Telecommunications Industry Solutions (ATIS), USA

* oneM2M Test Suite Structure (TSS) and Test Purposes * The Telecommunications Industry Association (TIA), USA
* oneM2M Use Cases (UCs) and SAREF (Smart Applications REFerence) Onf * The China Communications Standards Association (CCSA), China
o The Telecommunications Technology Association (TTA), Korea
e * OPC UA Standard IEC 62 541 for Open Platform Communication Unified .
The members of the organization are devoted to developing Technical Specifications and Reports to ensure

> Project Cassini - loT and Infrastructure Edge Blueprint Family M2M Devices can successfully communicate on a Global scale.

> Tami COVID-19 Blueprint Family v The oneM2M Standardization work is split in five (5) WG:
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OPC UA (Open Platform Communication Unified Architecture) provides the necessary infrastructure for interoperability across the Enterprise, from Machine-to-
Machine (M2M), Machine-to-Enterprise (M2E) and everything in-between.

The OPC UA was initially released in 2006 - 2008 and has a very broad Market deployment footprint since then. OPC UA specificifies a Platform independent
Service-oriented Architecture, that integrates all the functionality of the individual OPC Classic Specifications into one (1) extensible Framework.

* OPC UA Standard IEC 62 541 for Open Platform

>

Project Cassini - loT and Infrastructure Edge Blueprin

> Tami COVID-19 Blueprint Family

> Au

tomotive Area

> Blueprint Proposals

Akraino

Point of

Feature Projects (a.k.a Development Project)

Delivery (POD)

Technical Steering Committee (TSC)

Shared Community Lab

Meeting notes

Shared links

File lists

{3 Platsverktyg

OPC UA specifications are stipulated in International Standard IEC 62 541 (https://opcfoundation.org/news/opc-foundation-news/update-iec-62541-opc-ua-
published/).

The current version of the OPC UA specification is on 1.04 (22 November 2017). The new version of OPC UA has added Publish/Subscribe in addition to the
Client/Server communications infrastructure.

The OPC UA Information Model is a so-called Full Mesh Network based on nodes. The OPC UA Architecure supports two (2) Protocols. This is visible to Application
programmers only via changes to the URL. The binary protocol is opc.tcp://Server and http://Server is for Web Service. Otherwise OPC UA works completely
transparent to the API.

After the initial release in 1996, the OPC Foundation was created to maintain the Standard. As OPC has been adopted beyond the field of Process Control, the OPC
Foundation changed the name to Open Platform Communications in 2011. The change in name reflects the Applications of OPC Technology for Applications in

Building Automation, Discrete Manufacturing, Process Control and many others. OPC has also grown beyond its original OLE (Object Linking and Embedding)
implementation to include other Data transportation Technologies including Microsoft's .NET Framework, XML, and even the OPC Foundation's binary-encoded
TCP format.

The OPC UA Multi-Layered approach accomplishes the original design specification goals of:

 Functional equivalence: all COM OPC Classic specifications are mapped to UA

+ Platform independence: from an embedded micro-controller to cloud-based infrastructure
 Secure: encryption, authentication, and auditing

 Extensible: ability to add new features without affecting existing applications

* Comprehensive information modeling: for defining complex information

Functional Equivalence

Building on the success of OPC Classic, OPC UA was designed to enhance and surpass the capabilities of the OPC Classic specifications. OPC UA is functionally
equivalent to OPC Classic, yet capable of much more:

A
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oneM2M loT Service Layer (SL) Platform

Skapad av lke Alisson, senast andrad den sep 04, 2021

oneM2M Overview

The oneM2M Global Organization creates Technical Specifications (TSs) to ensure that Machine-to-Machine
(M2M) Communications can effectively operate on a Worldwide scale.

Seven (7) of the World's leading Information and Communications Technology (ICT) Standards Development
Organizations (SDQOs) launched in July 2012 a new Global Organization to ensure the most efficient
Deployment of Machine-to-Machine (M2M) Communications Systems.

The new organization, called oneM2M, develops specifications to ensure the Global Functionality of M2M—
allowing a range of Industries to effectively take advantage of the benefits of this emerging Technology.

The seven (7) majors ICT SDO founders of oneM2M are:

o The European Telecommunications Standards Institute (ETSI), Europe
» The Association of Radio Industries and Businesses (ARIB), Japan

e The Telecommunication Technology Committee (TTC), Japan

o The Alliance for Telecommunications Industry Solutions (ATIS), USA

o The Telecommunications Industry Association (TIA), USA

e The China Communications Standards Association (CCSA), China

¢ The Telecommunications Technology Association (TTA), Korea

The members of the organization are devoted to developing Technical Specifications and Reports to ensure
M2M Devices can successfully communicate on a Global scale.

The oneM2M Standardization work is split in five (5) WG:
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S3GPP RAN Rel-16 progress and Rel-17 potential work areas

July 18, 2019

https: //www.3gpp.org/news-events/2058-ran-rel-16-progress-and-rel-17-potential-work-areas

Slide 7

Release 16 progressing towards completion

= 5G Vv2X
= Targeting advanced use cases beyond LTE V22X

S Industrial loT and URLLC enhancements

= Adding 5G NR capabilities for full wired Ethernet replacement in factories: Time Sensitive
networking, etc... with high reliability

= 5G NR operation in unlicensed bands

. Includes both Licensed Assisted Access (LAA), as well as Standalone Unlicensed operation
™ System improvements and enhancements

. Positioning

- MIMO enhancements

. Power Consumption improvements

© 3GPP 2019 7
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Figure 14: Relationship between ETSI ISG-MEC and 3GPP EDGEAPP architectures
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