LF Edge Akraino Project Annual Review
to LF Edge TAC

January 13th, 2021
ke Alisson

/A RKRAIND




LF EDGE TAC Akraino Annual Review Agenda

1. Akraino Project R3 Overview

|||||

2. Akraino Technology Information flow
3. Akraino 2021 API related activities




1. Akraino Project R3 Overview - 1

- 18 Blueprints (BPs), 4 BPs Proposals & 10 Development Projects

- set of Open Infrastructures & Application Blueprints (BPS) it Altraiig® Everyiitg, Aot Edge = Akraihois e Edge Projact

Development of Edge
s ADplications

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

S

+ Develop Edge applications and
create an app/VNF ecosystem

CommunitieS/S DOS aS: ! Development of Edge

Middleware & API + Developmentof

- Airship, e s - /A AKRAIND

Interoperability ( 3rd
party Clouds)

- OpenStack
y blueprints

- ONAP,
- ETSI MEC,

- GSMA, &

- TIP,

%)

Deploy third party services such as

« Edge Stack Life Cycle -
CI/CD & Tooling

+ Upstream collaboration

ETSi (L) s6 e ':DNAP

World Class Standards k N NETWORK AL T AT BLATE R

SO oo

oo =

co

- ‘ N ‘ F Kubernetes CloudFoundry Terraform | OpenStack SDK

Horizon Web UI

- O-RAN
Objective: To deliver a fully integrated stack
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Bare Metal Virtual Machines Containers

Shared networking and storage resources

&= openstack.




1. Akraino Project R3 Overview - 2

Akraino Release 3 (R3) - approved in August 2020 Akraino R3 Blueprints AFIKRHIHU

. R3 Blueprints (Mewi)
Akraino Release 3 (R3) included 6 new Blueprints:

Applications
. RI/R2 enhanced Blueprints

1. 5G MEC/SIlice System to Support Cloud Gaming, HD Video and
Live Broadcasting Blueprint

2. The Al Edge: Education Video Security Monitoring; [ SG”Eca“‘eﬁ:Z‘*Mde_Sm
Infrastructure 5
3. Micro-MEC 0T . 56 MEC - Cloud Gaming .ICN .NetworkCIoudFamin
10T GW/uCPE
. . . . .TelcoAppIiance-RadioEdge .IEC-Type 15
4. |EC Type 3: Android Cloud Native Applications on Arm servers on . MicroMEC . C Type Cloud (REC) . CommacdVatid KNI Provider Access
the Edge

Edge (PAE)

| Wil @ o wer |

5. IEC Type 5: SmartNIC for Integrated Edge Cloud D‘% = ﬁ“{ i m_ ﬁ 1 — | @ g

- - . . . . . - . Access Aggregation Regional Data Centralized Data 3

6. Enterprlse App|lcat|0nS on nghtwelght SG TeICO Edge Distributed Devices and Systems Buildings / Factories / Smart Homes : HErs Hubs/COs Centers Centers n
MCU-based Embedded Smartphones, PCs, ruggedized Servers in secure on-prem ', Server-based compute at Telco Server-based compute at Servers in traditional

devices compute loT gateways and servers
in accessible to semi-secure areas

n On-Prem Data
Constrained Device Edge Smart Device Edge Center Edge

User Edge

data centers, MDCs <4 Network and Edge Exchange Sites  Regional Telco and Direct
& Peering Sites

Access Edge Regional Edge

Service Provider Edge
Dedicated, Operated Shared, Xaa$

cloud data centers




1. Akraino Project R3 Overview - 3

Akraino Release 4 (R4) - projected early Q1 2021
- Connected Vehicle,
- AR/VR oriented Edge Stack for Integrated Edge Cloud (IEC),

- Radio Edge Cloud (RECQC),

- The Al Edge: Intelligent Vehicle-Infrastructure Cooperation
System(I-VICS),

- 5G MEC/Slice System to Support Cloud Gaming,

- HD Video and Live Broadcasting,

- IEC Type 3: Android Cloud Native Applications on Arm
Servers in Edge for Integrated Edge Cloud (IEC),

- Enterprise Applications on Lightweight 5G Telco Edge, Public
- Public Cloud Edge Interface (PCEI),

- The Al Edge: Federated ML Application at Edge,

- Private LTE/5G ICN

- loT Workloads at the Smart Device Edge - Predictive

Akraino R4 Blueprints - projection

Applications

. lloT - Predictive Maintenance

. 5G MEC - Enterprise

Infrastructure

. 5G MEC - Cloud Gaming

ELIOT
IOT GW/uCPE

Cloud (REC)

W' @

4 &

Access Aggregation
Distributed Devices and Systems Buildings / Factories / Smart Homes Naiworks ﬂgbejcos
MCUbased  Embedded ~ Smartphones, PCs, ruggedized  Servers in secure on-prem 1 Server-based compute at Telco
-

loT gateways and servers
in accessible to semi-secure areas

; On-Prem Data
Constrained Device Edge Smart Device Edge Center Edge

User Edge

devices compute data centers, MDCs Network and Edge Exchange Sites

Dedicated, Operated

- Maintenance (with a Thermal Imaging Camera, Vibration Sensors).
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Access Edge Regional Edge

Service Provider Edge

RI/RLR3 enhanced
Blueprints

. KubeEdge

. Public Cloud Edge Interface

The Al Edge - Security, Autonomous
. Vehicle, Federated Learnin

ICN
Private 5G

Network Cloud Family

. Tekco Applince Radio Edge . IEC - Type 25

. Connected Vehicle .KNI ProviderAFcess Edge
(PAE) & Industrial Edge

~TT

Centralized Data Centers

SNOILYDOT

Regional Data
Centers

Server-based compute at
Regional Telco and Direct
Peering Sites

Servers in traditional
cloud data centers

Shared, Xaa$S




2. Akraino Technology Information flow - 1 A key part of ETSI Network Automation Standards =€

[E W Inter-MEC &

w2 [ Operations support system MEC-Cloud
User + (MEC 035 Study)
ap mt .l> OsMa-nho
Device-triggered :g‘y "." VEC applcabeg
LCM Enablement o
R (MEC 16) — ol =
: MEC o3
MEC |MEC 0
L W rules & [|ve-
reqs
mgmt || momt
7 VNFM
[Servce] (MEC app)
RN Lcm)
(VNF)
Ve-Vntm-wnf 0
NV w2 NV
............ 4 Dota plane Vi-Viim = M6
PNE

NV

NW_‘}—_._'l Virtualization infrastructure manager
wi
h

=—f—— NFVreference points  =—f=—— MEC reference points  =f=—— MEC-NFV reference points

Mv1 = related to Os-Ma-nfvo Mv2 - related to Ve-Vnfm-em Mv3 = related to Ve-Vnfm-vnf

ZSM: overall approach NFV, OSM: managing telco clouds MEC: managing edge telco clouds

' (almOSt) everythlngyou Want tO n OW about ETSIMEC ETSI Forge OpenAPI repository ﬂs(H)

[ BETET 5 - 865 wekome m e Q/OPENAP
""(H‘ Welcome Takepart Tools - Regiter Users~ FAQs eame ¢ | o f'VE
: . L : y - : Welcome to ETSI Forge —
Presented by: Alex Reznik, ISG Chair  For: Public consumption Z
ETSI MEC Leadership Team  Akraino TSC
Sept 23-24, 2020

Activity from ETSI groups

Find the latest APis from the Muiti Access Edge Computing ISG Downlopd’ use, report

+ Mobite Edge Platform Application Enablement AP - GS 011
+ Radio Network Information AP - GS 012
* Location APf - GS 013
+ UE Identity APt - GS 014

+ Bandwidth Management AP! - GS 015
» UE Application Interface AP! - GS 016

https://forge.etsi.org



2. Akraino Technology Information flow - 2

Google Anthos

by

Prajakta Joshi

Akraino TSC
2020-10-06

Centralized config management

On-Prem Data Center

) Google Cloud Platform
Policy

Reposito
Config " .
¢ Management Store Policy
Operator
Sync Policy Cloud l
L Interconnect
Config
gozgle ¢ Management
ubernetes
N Operator
Engine
Sync Policy
GKE
On-Prem

Anthos Config Management architecture (click to enlarge)

Service Mesh: Manage heterogeneity + Cap-grow-drain

4. Grow new
1 container
VM orchestration‘ services
1‘}'3'? new Automation,Cloud OSS/BSS,
-based T : Workflow specification, Service
services ' Chaining and composition @
Service Mesh Control Plane !
........................... Traffic Director/ASM . Kubernetes/GKE
. 5 3.In the interim,

period- stitch

{8} Hw {8} Hw

{8} Hw G

» Control = Data

{8} Hw

Any hardware in any Edge

Google for Telco



The Value Chain

TohrEre>-2r0hr @ >

a
Operator Role Connectivity  Faciities  Datacentre Cloudstack  Appenablement App delivery Business E

| I Ed Cl d i e Platform i Marketplace Consumer
e CO ge OU N y . Paas Serv. O s.es  Enterprise
5 Provider /

2. Akraino Technology Information flow - 2
Telefinica

Operator Enterprise Business
e Platform
Goals and Enablers . scope Infrastructure . —-_’ Consumer
Provider laas Es-Sﬁi Enterprise
/ —+  Enterprise Business
Marketpl
— Colocation [ Hyperscale | L e Consumer
Provider % Cloud Provider Pa_as.ﬂ Enterprise
[ : ’ Enterprise Business
Diego R. Lopez
Telefonica
H-RECONECTA y Telefonica
Akraino TSC
2020- 11- 06
Agpiec aron
The Framework
« The edge environment has to work as a single cloud provider o b d o
Consistent APIs for developers: Build once, run anywhere o ' rtoces
Support for different deployment styles g .
Multi-dimensional openness S Commue =

o Ccw oW

Aps
Eage Edge Eage _apy,
ilance irstarce Neienos

User Client -
X Manag

* The Ultimate Goal: In-Network Computing
A service continuum based on

= Programmable network devices

= Languages and abstractions to implement network functions "

SBI-CR

e

arvic
ag e
Federation Manager
Role
perator Platforry

= Data-plane abstractions and new network protocols to o E
0 Ste e e

efficiently federate decentralized computing -
ne.. B B B2
&

£ RECONECTA 5 Fetefonica

I

= Decentralized security and discovery mechanisms
*

o End-to-end orchestration of all kind of resources and . e o
Z b ﬂ K R H I n U functionalities

Public Cloud

[id

-

|
S=7 @ o

ON-PREMISE EDGE

g

+f RECONECTA 12 Felefonica



2. Akraino Technology Information flow - 3

Mapping ETSIMEC Archltecture to
MEF LSO Archltecture

Customer Domain

CANTATA

Customer Application :

. Mehmet TOY, Ph D ............................. Coordinator (CUS:.BUS)
Ass. Fellow :
b ALLEGRO
Verizon (CUS:SOF)

‘ usiness Applications
ecember BUS: Business Appii
S S CUS: Customer ApplicationCoordinator -
.......................................................... - ECM: Element Controland Management -
ICM: Infrastructure Controland Management
. NFV-MANO: Network Function Virtualization
* (NFV)-Managementand Orchestratlon(MANO)
... NFVO:NFVOrchestrator -~~~

R v’ """ : : . : . Or-Vnfm: Reference pomtbetweenNFVO and

mon 8 200 oo s e ety sy s, it s i o it jmisin " VNFM

- SOF: Service Orchestration Functtonallty
- Ve-Vnfm-em: Reference pointbetween -
; EIement Manager (EM) and VNF Manager

Wanager (VIM) and .04 Verizon. This document is the
' irtual Network Functions (VNF) - ;

Manager

ELo

SP Domain

Business Applications

LEGATO (BUS:SOF)

Service Orchestration Functionality
- PRESTO

.....................................

: Infrastructure Control
and Management

| ADAGIO
- (ICM:ECM)

Virtual Infrastructure
Management &
Element Management

Element Control
and Management

NFV-MANO 4= : .

Infrastructure (Network, Compute, Storage) : 3



2. Akraino Technology Information flow -

Anuket — Telecom Reference Infrastructure

for SDN Functions™
>

Project Update

Sukhdev Kapur, Distinguished Engineer, Juniper Networks
Beth Cohen, Verizon
December 17, 2020

- .

L1 THELINUXFOUNDATION

Many combinations

.

A silo deploymentsA

J

O THELINUX FOUNDATION

A Anuket | Problem Statement

kP

Infrastructure Abstraction

(Common Shared Infrastructure)

v Reduced TCO

v Consistent Operating Model

v Better Utilized Infrastructure
v/ Scalable

v Easy to automate

v Unified Verification and Testing

Anuket | Workstreams (VVS)

Reference Architecture

RA 1

* OpenStack Based

. Guidelines
Reference Model *  Gap analysis
R L4 Innovation

* Requ nents,

* Specification

Reference Architecture

e Clou

O THELINUX FOUNDATION

RA 2 [l
[e tive

Reference Implementation

RI 1 L3
k==
* Install & Lab Requirements
. Playbook (Cookbook)

* Gap analysis

* Development Planning

Reference Implementation

RI 2

—

= H
. Install & Lab Requirements |}

ook (Cookbook)

a Sis
lopment Planning

Reference Certification

#
1
i

Under Planning...
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3. Akraino 2021 API related activities - 1

Akraino API Sub-committee TSC Mission:

Chair; Jeff Brower

Develop an API Plan for the Akraino BPs Collaboration +

Development.

The TSC has asked the APl subcommittee to identify commonality between APIs,
and possibly identify a “base” set of Akraino Edge Computing APIs.

Co-Chair: Jane Shen

This is future work, under discussion.

/A RKRAIND

P— trrforum

L e Swamp of POX

evel 0: Th

—_— — -

1.3 REST API SPECIFICATION INFORMATION

C-Discovery C-Publication Support

Combined MEC Platform + CCF

Figure 4.3.3-1: Fully-integrated hybrid deployment of CAPIF and MEC
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https://wiki.akraino.org/display/AK/API+Sub-committee
https://wiki.akraino.org/display/~jbrower
https://wiki.akraino.org/display/~janeslogic

3. Akraino 2021 API related activities - 2

Akraino Blueprint Projects R4 APl Reporting Requirements | - ’ =T
A';'elc;tegory s
 All R4 BPs Project APIs will be organized and published T \,
on the APl map page of the Akraino API Portal. 1 }\'{... } !

» The API Portal will include both:
- APl Map Navigation and
- Search Capability

* In addition to BP Projects' mandatory baseline API info,
optional information about:

1. After you enter a
Project Name, drop
down menus will
beoome! availﬁble

-------------

{ Edge Infrastructure )

Vertical Applicatios

- API Category AP| Category
s level 3 / level 4
:
/ | e
Application manageme: | e
=t
’ [ _DevOps
B ——— » e
e
..................
L
' .........
.......... .
} uuuuuuu
,
ns [ Amve

.........

Akraino Blueprint Project APl Information

(a) Telco Network Interface APIs, and

APIs Offered by Your Project {Mandatory)

(b) Kubernetes Environment APIs Info will be collected. e | i : >
— 2. Selectw;\F'l
3rd Party APIs Consumed in Your Project (Mandatory) categories and
. . T other info. Thesem
This will be used to support: : e
- One-stop API Presentation, : satoy'

- Analysis, Comparison, finding similar APIs, and

- Sandbox/Sample Code.

/A RKRAIND

~
3. If your project is
built on top of
Kubernetes, let us
know which APls
you consume or offer

offering or
consuming telco
network APls,

fields

~
4. If your project is

please fill in these

sheetl  sheez —— Note — do not modify Sheet2 ! (it contains menu macros)
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https://apiportal.akraino.org/apimap.html
https://wiki.akraino.org/pages/createpage.action?spaceKey=AK&title=apiportal.akraino.org&linkCreation=true&fromPageId=28973389
https://wiki.akraino.org/display/AK/Blueprint+Projects+R4+API+Reporting+Requirements

Questions?
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