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In the memory lane of computing paradigm shifts
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2000’s - The stars were born

BY 2004, THE IDEA OF AMAZON WEB
SERVICES HAD BEEN FULLY RENDEREDs
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COMPUTER POWER + STORAGE <+ DATABASE <+ DEVELOPER-FRIENDLY
MANAGEMENT TOOLS

s

A READY-MADE IT FOUNDATION THAT CAN BE LEASED AS A SERVICE.

THE REST 1S HISTORYooo

AWS IS OFFICIALLY BORN

August 19, 2004
Google IPO

On March 14, 2006, AWS launches Simple
Storage Service (S3). Simple Queue Service
(SQS) and Elastic Compute Cloud (EC2)
followed soon thereafter.

March 14, 2006

AWS S3
January 9, 2007

iPhone announced

February 4, 2005
TheFacebook



2010’s: The gravitational pull

Cloud -
centralized computing
dispersed access




... But, sometimes, clouds got in my way

“Rows and flows of angel hair

and ice cream castles in the air
and feather canyons everywhere,
I've looked at cloud that way

but now they only block the sun,
they rain and snow on everyone
so many things | would have done
but clouds got in my way”

“Clouds”
Joni Mitchell
1969




Edge computing better supports a new class of applications

Latency
Bandwidth
Privacy
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Edge computing better supports a new class of applications
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- Latency

- Bandwidth

- Privacy

5G-powered autonomous vehicle drives through Kore Hala; M-é;'ch 11, 201 9

Seoul
5 AUtonomy “In the previous 4G environment, autonomous vehicles could receive critical traffic +
information after traveling 2.8 meters. 5G technology can reduce it down to 1 millimeter,” @ LGU
s said Kang Jong-oh, who manages future technology at LG Uplus. ACE Lab  »
= M Obl I |ty control hub

“It is like telecom firms helping cars drive on their own after providing critical information
for driving,” said Kang of LG Uplus. “Combined witk mobile edge computing “echnology,
the 5G network can provide wider coverage for self-driving cars.”
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Latency

Bandwidth

Privacy

Autonomy

Mobility
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©NewChina TVIIIL . "o, | 13 ' Y
The operation was performed using surgical robots controlled by Dr Ling who connected to

them through a 5G mobile network while he was working in another city. He hopes the
technology will make it easier to treat people living in remote areas

March 16, 2019 Vi
New China TV & geek.com %A\,g

Hainan,” Ling told CGTN. “The 5G network has solved problems like video lag and
remote control delay experienced under the 4G network, ensuring a nearly real-time
operation. And you barely feel that the patient is 3,000 kilometers away.”
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Edge computing better supports a new class of applications

Latency

Bandwidth

Privacy

Autonomy

Mobility

Game player ISP

Latency 166ms* 188ms™ 179ms

Latency (inc
display lag)***

166ms 188ms 200ms

March 19, 2019

Deep immersion, e.g. cognitive assistance or full VR, requires ~10-30 ms or less.

Google data center,
game client &
game server

112ms 79ms 145ms

133ms 100ms 166ms
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Edge computing better supports a new class of applications

Latency

Bandwidth

Privacy

Autonomy

Mobility

y 19 regions
58 zones
°o® 200+ countries & territories
: ® .. ®

recommended limit at. But with innovations that we’ve made on the
streamer side and on the compression side since then, when we launch, we
will be able to get to 4K but only raise that bandwidth to about 30 megabits
per second. So if you have less bandwidth, we’ll give you a lower
resolution... We do a lot of that for you in the background, and we will only
offer up the appropriate bandwidth for the infrastructure that you have.”



Openness is Key to Success in Edge Computing

Dispersed Computing
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Openness is Key to Success in Edge Computing

Dispersed Computing

IﬂjII

Dispersed Access
Open
Systems
arg min ( Complexity ) &= with Well
Formed
Interfaces
Situational Awareness

(High Dimensions!)




Edge Computing Reference Viewpoint
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Edge Computing Reference Viewpoint

Offloading computation and data

> Edge functions: Latency, Bandwidth,
Privacy, Autonomy, Mobility

Regional Central
Data Center Data Center
Smart .
End-user &
Near-user o e

P Extending cloud services to the edge




Edge Computing Reference Viewpoint

Offloading computation and data

Edge functions: Latency, Bandwidth,
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Open Hardware
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Open Software &R Acumos
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Open Data
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Linaro Edge Reference Platform

Edge Runtime/Framework/Application

Container API

Footprint optimization
Performance patches
TIme Sensitive Networking
Security and Hardening

Trusted Extension
OTA, Al, Media
Multi-SoC Vendor support

Optional Isolation layer
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https://docs.microsoft.com/en-us/azure/iot-edge/iot-edge-runtime
https://www.edgexfoundry.org/

KubeEdge: Extending Kubernetes to the Edge

Eo— e  Provides scalable
K8s ge f-onirofler lightweight Kubernetes
KubeEdge R —hubectl | API Serverl ) Native Edge Computing

Y Platform which can work
Cloud Hub in offline mode.
cloud part 3 e Simplifies edge
application development
and deployment.
e Cloud vendor agnostic

Containers edge part

_:l:l*;/ Volume IConﬁgmcpI Pod l Probefl Eveni] -
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ELIOT: The Edge nghtwelght & loT Blueprint in Akraino

OPEN NETWORK AUTOMATION PLATFORM

or Smart CO Data Center Data Center

5 SD-WAN | n
! Edge DC Regional Central
' Linaro /\ | d g

Devices '.h Edgo

____________________

Eliot nodes
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Two Current Use loT GW
Cases: See Demo at the Booth! \‘”

SD-WAN HUAWEI



An Opportunity to Fix A Problem
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Openness for a Humanistic Edge: No “experience lock-in"

Human “experience” at the °
center

Privacy as an essential °
element

Design for human creativity
and fulfillment, e.qg.
composable interfaces

Start from people, then to
edge, to cloud

Enable people & apps to
choose use patterns (No
“experience lock-in”)

2 HUAWEI



Openness for A Humanistic Edge

Human agency

Develop a Digital Humanist Manifesto Human-centric loT Technology Sta

1. Put People at 2. Emb 3.R t Sloud ‘”
. PU eople a . Embrace . Respec A |Icatlohs
the Center Unpredictability personal space PP Cloud Platform | Cloud Platiorm i cmmmmn

= (A) = (A) =

Communlcatlons
i i

Edge / i B
Device Software [ [

nn
All design should be Organizations must Take privacy into
human centered and start embrace serendipitous account throughout the Sensor Hardware (
with observing people — discovery of how entire product lifecycle. )

because they may not be technology will be used ‘

able to articulate their for human needs.

requirements. User Experience &E ”|

Gartner.

Credit: Gartner 2014 Credit: IBM Research
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Thank you.

Wenjing Chu
Senior Director, Open Source and Research

EHRFEEFTABTABITRE.
BMAR MERYE RMEREESR.
Bring digital to every person, home and
organization for a fully connected,
intelligent world.
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