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3[IC(Industrial Internet Consortium)(1)

ABB © BOSCH D<LLEMC
g% . Microsoft MITRE

HUAWEI

ZX: Introduction to Edge Computing in IloT, IIC, Edge Computing Task Group
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3[IC(Industrial Internet Consortium)(2)
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9Edge Computing 21}

100 %

Value of Response
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Failure
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Supply Chain

Predictive
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1w
Time to Respond

Time-Value curves for Edge information
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2 Industrial 10T logical Architecture
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Figure 6 Logical Architecture Diagram for Edge Computing
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3 |Industrial loT Use Case(1)
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One driver, multiple trucks

Driver in first container truck
leading 3* driverless trucks

Lead vehicle linked to the
platoon via wireless
communications

P Coupling and
de-coupling to
allow other road
users to cross
between platoon
vehicles

- Incorporates vehicle
detection, anti-collision
and lateral control
technologies for safety

*Number of trucks in each platoon may vary according to trial results

>S4 and Ministry of Transport
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3 |Industrial loT Use Case(2)
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5RAFAY Multi-Access Edge Computing (MEC)
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5ARM Mbed Edge

» Gateway device
type in cloud
device registration

Arm provided
° BT Device Partner provided

(Ethernet /LTE / Wifi)

° Device registration

Mbed Cloud
Gateway » Gateway to proxy Mbed Cloud

Mbed Cloud clients for prOtOCOI
« Gateway endpoint

o device
Proxy registration Mbed Edge software components

Gateway Process
(Ethernet /LTE / Wifi)
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SMUTABLE Public Edge Cloud(1)

Current: 4G

Only a few large centralized
data centers

Cloud Data Center

More than 500 miles away

> 80 ms latency

The car moved over four feet by the time it
recelved a response due to the large distance
from the data center.

Upcoming: 5G
Thousands of new micro data
centers under cell towers

L — '

Micro Data Center
Less than 5 miles away

L] I ' -
4inches

Legacy Monolith Application

Next-gen Microservices

Cloud Ex: AWS

-

<5msla B
The car moved | A
time it received Cloud Ex: AWS 3
close distance tt /7~ _\

Servers

]

Deabase \

X J
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SMUTABLE Public Edge Cloud(2)

Devices

can range from smartphones

to self-driving vehicles and
wearables. To extend their battery,
reduce hardware costs, and
enable advanced computations,

a connection 1o a fast & reliable
network becomes a necessity.

EXAMPLES:

® Mepededten: SAMSUNG

The 5G Network

is the fifth generation of mobile
communication. Carriers are working
with Qualcomm, Ericsson, Intel,
Mokia, Samsung and ZHE, spending
$100s of billlons In equipment and
specirum, to upgrade millions of cell
towsers worldwide,

EXAMPLES:

%a’c&t verizon’

- 5mi/5msorless

—

E 500 mi / 80ms or more
—
—

Micro Data =
Centers b

are a new requirement. They contral
the complex 5G radios. Mutable uses
these locations as the first point of
contact to answer requests, acting
as a filter to process raw data and
respond to devices in real time,

EXAMPLES:

[B orremane \ooo packet

| !

Cloud Data
Centers bid

are far away. They are not meant to
process data in real time or control
devices, They are meant for heavy
computing and storing big data.
Mutable allows developers to run
and manage code on the cloud just
as easfly as micro data centers.
EXAMPLES:

Ay il b orronoft
fi amazon ; o
v m'mu . e
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2 Packet Edge Alliance Program
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BIntel — Edge Computing(1)
WHERE IS THE EDGE(S) OF THE FUTURE?

Fog Network Edge

ON-PREMISE

1 EQUIPMENT WIRELINE

AR

ENTERPRISE /FACTORIES CARRIER WIEI

@

IRELESS
[:::ldv REGIONAL

MACRO CELLS CENTRAL
an OFFICES &

) DATA
SMALL CELLS

LICENSED &

UNLICENSED

INTEL" XEON" SCALABLE PROCESSOR == § .5 || INTELATOM C3000PROCESSOR

BEST PERFORMANCE, MOST SCALABLE . |8 . y FUFI‘DSE BUI[T Fﬂﬂ VERYLOW PO’HER
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DES EDGE ENVIRONMENTS
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BIntel — Edge Computing(2)

BROADWAVE

EDGE CUMPUTING REFERENCE ARCHITECTURE

: %@
) ORCHESTRATION
k:& VIRTUAL NETWORK FUNCTIONS

MULTHACCESS EDGE COMPUTE (MEC) LIBRARIES

MULTI-RADIO SECURITY, API/ROUTING, TELEMETRICS & CONTROLLER

LTE/5G/WiFi
VIRTUALIZATION ENVIRONMENT (HYPERVISOR, VIM)




ZIntel —-Edge Computing Use Case(1)

96+FACIAL RECOGNITION + VIDED ANALYTICS + SURVEILLANCE
LIVE POC AT OLYMPICS WITH ALIBABA

Emergency 20| /0
. T 501/017}
Control
HOHIA
s . -
. uime Accreditation

SECURITY SURVEILLANCE

VIRTUALIZED RAN
 FACIAL RECOGNITION

Intel® Real Sense Camera

MEC Server (Network in a Box)

Athletes Facial ID o} O] running edge services

M A Access Control — L— —

T ' ' +
<€

Badge Access Control
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Transform Your

BNXP — Edge Scale - Layerscape

Business with Edge
Computing and Al

EdgeScale for Device Management

Edge Applications
Embedded Edge Compute
Applications Framework

Layerscape

Architecture +——

Applications

Operating System \

Packet Processing ,

Device Management

4

t

Ethernet Controllers
1.2.5, 5, 10, 25, 100 Gbps

Device Provisioning

Device Mgm

Edge Gateway

Copyright© 2017 All rights reserved by Broadwave, Inc.

Using Layerscape!

@

D h Customer have choice for )

Gaogle Cloud Fattorm

Application Management
Application - AWS, Azure, Aliyun,

Management Google
Service - Home-grown or 3" Party

EdgeScale provides
Device - Device Management

Management - Security via Hardware
Service Root of Trust

J
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2 Dell EMC

CORE

—

Edge Gateways E Embedded PC On-Premise Appliances Data Center & Cloud Cloud & App Integration

Data

Iz !

s & 1

b e 4

- DEYALLEMC = DEALEMC

| DELEMC | " s et

 virtustream. |~ Pivotal

Manageability: Dell EMC / vmware
Security: RSA, vmware, Secureworks Edge Gateway 3000 Edge Gateway 5000 Embedded Box 3000 Embedded Box 5000

: Dell EMC / vmware - Server, Storage, Network, Virtualization, Backup

)ns Partner Program: Sensors, loT Network, Analytics, Systems Integration __
‘Consulting Services, Professional Services, Deployment, Global Support & Fin : Fe

Target uses: General Target uses: Manufacturing, Target uses: Shop floor, Target uses: Shop floor,
automation, transportation & building automation, energy  machine controller, medical control rooms video, NFV,

retail kiosks Processor: Intel Atormn machine, retail kiosks video surveillance
Processor: Intel Atom Environment: up to -30C - Processor: Intel Atom Processor: Intel Core i
Environment: -30C - +70C +70C Environment: 0C - +50C Environment: 0C - +50C

o+
Modularity & Price
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oState of the EDGE 2 Y
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2 Automotive Edge Computing Consortium(1) AECC

COMPUTING CONSORTIUM

7|4l E| = 7}

50B2| =92 &EZ A0 IEr
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AZE oF 1 g2 A
HYEIE R = T MAXMLZ 100M == 7+ A0|CH
gk 2k 20| &&= HIolH &2 & 100 Petabyte 2F50| & ZO[CE,

Cross-industry ecosystem
for next generation
connected cars and
mobility services

Launched in
January 2018
as a NPO in

the U.S. ! .
_En

APPLICATION &

SERVICES
’ —
-, aee]n
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5 Automotive Edge Computing Consortium(2)

Research and
Development

- CAN data
- ECU data

« Driver's condition

Advanced Driving Assistance
« Intelligent driving support
+ High-resolution map

- Cruise assist

Traffic
+Traffic control
- Traffic info.

*Mobility sharing

*Multimodal

Mobility
Services

DEVICE

Processing enormous data

Video/Still Image

g

Topology Aware Distributed Clouds Architecture -

In AECC, it is called

“Edge Computing.”
N
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Figure 3-1 Edge computing reference architecture 2.0
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