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Winning with 5G and the Edge-
Al Anywhere

Let’s make smart easy




The Prediction from 2006: Industry 4.0 a revolution

utilizing IoT and other technology to enable automation, analytics and seamless
Interoperability driving productivity, new services and ecosystems
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What has impacted the rapid adoption forecasts?

* Instrumentation
Power and connectivity when scaling 10-1000 devices
* Cloud/ server costs to move, analyze and store all that data

Cost

Secu rity more devices
* more interfaces

Concerns * more security risks

Connectivity « network constraints
« latency requirements ( msec)

What has changed? Edge computing and 5G



WHAT IS EDGE COMPUTING?
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Data Center Cloud
Bring computing, application functions,
storage, communications, and power closer I I
to data sources and points of action @~ === ----------‘"+-------------"------"F----------
campus

Local :

processing
Coordination through direct communication
with devices without necessity for data
centralization
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Al brings intelligence to the edge for immediacy
of insights and responses




IBM RESEARCH CORE COMPONENTS FOR EDGE Al

To Address Data Challenges To Address AI Challenges

data loss/corruption due to data movement Choosing the best model in consideration of

NGl ond privacy challenges LALLM need at edge site

Selector

Send compressed snapshots to reduce cost
Core Sets and improve speed of data movement

Cloud-trained models may require too much
resource for edge site. Adapt one suitable for
the site.

AI Model
Adaptation

JEUNECl  Enfifies and information at different locations [ W Models created af different edges need fo
REn!ittv need to be addressed uniquely; need to ST be combined
egistry track context/location of data sources

Policy Data appearing at different locations has l Sites need to avoid moving or centralizing
Sl different quality and provenance A:::?f,f data because of some constraint. Training is
still possible.

Data needs to be self-managing without
manual intervention across the diverse edge
sites

Analytics processing at different edges need

Policy to be combined

Generator

Federated
Inference

Semantically characterize unstructured text
into categorical topics using NLP

Performance of model at edge without

Topic . .rpe
ground truth is difficult

Modelling Edge

Performance




DELIVER

VALUE
across industry
sectors

Cut Industry 4.0
program execution
time by half

Build use cases that
are enterprise-ready

Augment and
Enhance OT
investment; No more
rip and replace

Retain and Augment
Knowledge; Enhance
operator skills
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Automotive
oD

Body Weld: COPQ {10%
Powertrain: WIP 5%
Assembly: Cycle time | 2s
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Fiber
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Extrusion: Yield T 1%

(Each 1% improvement =
$10M in Savings per plant)
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Electronics
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PCB Assembly: Yield T5%

L
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Metals
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Smelting: Availability T 2%
Arc Furnace: Yield T 3%

A D Hydro

ArcelorMitta

FASCO | HAMILTON

Cement
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Milling: Energy {10%
Kiln: Energy cost { 5%

Hoemexx & GCC

Beverage

Filling: Yield T 2%
Mixing: Scrap { 5%

Cettoly



5G BENEFIT How 5G boosts smart factories, smart
cities and smart citizens

Singapore, Samsung and IBM envision countrywide, enterprise-level 5G connectivity

By Matt A.V. Chaban | 4 minute read | September 15, 2020

Smart factories where edge computing and Al will drive economic growth,

jobs and safety through myriad Industry 4.0 uses.

Smart streets where IoT sensors and vast data enable new forms of mobility,

emergency services and environmental monitoring.

Smart commerce where supply chains, ports, offices and retail outlets are

seamlessly connected, allowing the easy flow of goods and ideas.

Smart citizens who can work, play and connect from anywhere, including at

J

home or out and about, boosting productivity and resiliency.

©2018 IBM Corporation 29 September 2021 IBM Services | Offering Management


https://www.ibm.com/blogs/industries/enterprise-5g-smart-cities-singapore-samsung-ibm-partnership/

IBM Visual Inspector

Real examples of time to build visual inspection models

Results

Results

OBJECTS RESULT AVERAGE

unseated 0.990

Door connectors

80 mins

Results

ak 0.5

OBJECTS RESULT AVERAGE

capjoft 0.999

Under hood
60 mins

OBJECTS RESULT

good

11 objects

Stud welds
45 mins

OBJECTS RESULT

wrong_lugnut

Wheel bolts
30 mins

1

AVERAGE

0.990

l

AVERAGE

0.974

0.5

0.5




Maximo Assist

Remote Expert Collaboration

1. Seek Advice 2.Collaborate 3. Guide 4. Fix & Learn

Seek Advice and Contact Collaborate with an expert Annotate, diagnose Fix and Learn while saving
Expert with Work Order based on areas of expertise and get guidance via sessions for reference and
Details in Context Augmented Reality training
—_— _— —
[ | [[ oeeconvision= £:00 PM 100% W | | [ e v - ma | ‘ ‘
| < Work order ¢ Back Contact Expert | < Annctate a photo |
) &
I Replace robotic arm motor (M2) What o yout need advice aboutz | . | ol / -
- |
| | | 3 "t |
_-—— S
Topic
Check terminﬁs, cables and battey T d @
Epert Lo e .;nh Ireet witw
X Ny
Pierre Duval @a
>
Work order n n ?—’ —‘
WO ID / WO Description X yorrre -
Asset ID / Asset Description
Attachments g
Location ID / Location Description @ O ¢ *
Fe §) Start VoIP session g =
\/ —
Service History Digtal Twin Seek advice Start session © /
l !
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Robotics@Edge ‘\\

Using IBM technology and
services combined with the

4

’1 r

advanced mobile robots from '“31' o) ; L Equipment Maintenance
Boston Dynamics, enterprises 18 EQ B ‘ :
can achieve higher levels of e B 1) \\\f 'IAmp_rdoved Uptime/Cost
safety, resilience and efficiency | AR VOIGSI
in real time. . L O&M Cost Reduction
: 4 > Security
Solution content includes: Lt Capital Savings
Maximo Application Suite , | I d Monitori :
Visual Inspection 4 7 mproved el 2 o
Acoustic Inspection ’/,’ dif : 5 \.5
Asset Performance ey -~
Management for Edge
IBM Edge Application
Manager
5G Integration
Weather integration
Digital Twin o
Additional Research Assets Resiliency Challenges Safety
/ISM Cdlol\ﬁljd [ﬁfata Ili/lanagement Perform critical functions Biohazards
SAan Eklg mIe team;.ng autonomously with inspection Gas leaks
/Workday Integration and manipulation of objects High voltage

AWS/Azure cloud option with
RHOS

High/low temperature
Digitize facilities and identify Difficult terrain and weather

changes

IBM Services / © 2020 IBM Corporation 10




AT&T
Partnership

Industries & Settings:
« Healthcare

« Manufacturing

« Energy and Utilities
« Public Facilities

* Supply Chain

« Worker Safety

AT&T and IBM: Helping Businesses Adapt to New Work Environments

By Mo Katibeh and Steve Canepa

In coping with the coronavirus crisis, organizations around the world have been using digital technology to continue operating their
businesses remotely while they wait for the world to return to normal—or at least to settle into the next normal.

From that crisis has come an opportunity: to accelerate the business world’s digital transformation. That’s why AT&T and IBM,
building on our long-standing collaboration, are now focused on the use of 5G wireless networking and edge computing as key ways
to help enterprises emerge smarter, more efficient and more resilient as they get fully back to business.

IBM, at its storied Thomas J. Watson Research Center, is deploying AT&T’s 5G and multi-access edge computing (MEC)—a private
cellular, low latency solution that can process data on a business site’s premise, instead of routing traffic over public networks.
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I1BM Thomas J. Watson Research Center, Yorktown Heights, N.Y.

https://newsroom.ibm.com/ATT-IBM-work-environments
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5G Enables

- Low latency where and when you need it.
5G can complement wifi, address dead
zones or areas outside wifi zone.

- Higher reliability and lower COO to support

large scale IoT

- Private Enterprise gives an additional level
of security control.




For Additional Information or To Visit IBM Yorktown, Contact

Pamela Lee, IBM
palee@us.lbm.com

Meredith Egwuatu
ME432m@att.com

Thank




5G IS A CATALYST FOR EDGE COMPUTING

Typical 5G Network Configuration

TYPICAL 4G NETWORK CONFIGURATION

Telco Packet

Commercial Building

Telco Packet

Cell Tower Core Cell Tower + MEC Core
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i | Internet = Telco Firewall Internet
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g Cell Antenna g Cell Antenna o2 servers
E a ‘ Enterprise
100ms latency to 5ms latency to Network
internet servers Data centers / Cloud edge servers Data centers / Cloud
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Analog Cellular Radio

Up to 2.4Kbps

Data + Voice Services

14Kbps — 64Kbps

Integrated Voice + Data

144Kbps — 2Mbps

Mobile Broadband
Service, multimedia

8Mbps — 80Mbps

mmWave, Small cell,
massive MIMO NFV, SDN

400Mbps — 4Gps



MOVING AI TO THE EDGE

named
pattern

salient
graphic

use case
description

developed
application

Train and infer
from Cloud using
Edge data

=
=
=
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. An AI model provides

the logic for an Al
application.

. It could be anomaly

detection to generate
alerts for human
intervention

. Business and technical

constraints expect
ongoing Cloud-level
access to data

. Datais pulled from Edge

sites and used to train
and infer in Cloud

A

Deploy models from

Cloud for Edge
based inference

. An AI modelis used to

spot defects in
manufacturing

. Models are trained in

the Cloud and deployed
to Edge

. Business and

technical constraints
require Edge level
responsiveness

. Training data derives

from Edge sites

R e d

Federated
training, federated
inferencing

=
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. An AI model is used to
spot systems intrusions.

. Intrusions are rare, so

all sites can contribute
their locally trained
model to a better, fused
model.

. The fused model s

deployed to all sites

. With the enhanced

model, each site reports
on the threat from its
unique context-specific
perspective

Secccececacacacaacaacaomome”



IBM Yorktown AT&T 5G MEC Partnership
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1 — AT&T Packet Core
AT&T L2 Backhaul

Control Plane Non-local User Data
MM-wave Control Plane

W
\
((( ) — ) __ Service Manager Portal
))) Uier Data Plam'e w €oerereeeeeeeneees _ Routing decision is made.

SIAD AT&T Core OR IBM MEC+
Sub-6 o — IF MEC+ Route then IP breakout o
AT&T DAS AT&T MEC VNF-based Switch Enterprise
5G Devices Local User Data Backhaul
IBMYZ
DMZ

“Ak

l
MEC+ Functions > /A Microsoft Azure aws
NetInsights Central Clouds/Data Centers

Yorktown MEC+

HP Server

129.xx.yy\22 Acoustics — Production

Federated Inferencing/Edge SDK
Spot Robotics — Al
IBM Embedded Auto Platform
IEAM MEC App Container Management

&.:g AT&T Business
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