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Digital Transformation (DX) 2.0
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The Challenges that Manufacturers Face

Internal Drivers for
Digital Transformation

" |ncreasing internal
costs

= Talent shortage

= The IT silos let
decision making
becomes hard

= Security concerns for
IT and OT devices

= New product service
to keep Competition
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MFG’s Journey from DX1.0 to DX2.0
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Three Ways to Kick-off DX Journey

= Data-driven product development

o ——-\\\\ = Customer feedback in design stage
Digital manufacturing : Al -~ ~. = Design for environment / compliance
enabled MFG yield

AloT - Production planning / Smart Smart

scheduling / controlling Factory Product
Factory Automation

= Experience Oriented / Paa$S

Product

Improve Innovatio
Productivity

7 e Reduce Cost

perationa |

Excellence Smart

Management
= Supply chain visibility N _ o = Demand / behavior
G s T ;.lehty to expand Retalr.i existing analysis
into new market clients

= Talent Ready = New interaction models
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MFG : TOPS5 Business Priorities

Smart Product : data driven
product innovation

O

Smart Factory : Al enabled
operational excellent

Smart Management : new
market / customer segment

Smart Management : supply
chain performance

Smart Product : product as a

Service fﬁe&ﬁr focus

- Source: AP Manufacturing Insights; n = 446 (2017); 677 (2018); 783 (2019)
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Key Al / Automation Use Case in MFG

75% Manufacturers leverage analytics technologies to enhance the capabilities

CAGR 37.3 34.5 34.5
% % %
2022(f) N T 5760.8
2021(f) HEN M4 e
2020(f) s s
2019 B L | I
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uUsDSM
, mAutomated Customer Service Agents ®m Automated Human Resources
y Automated Preventative Maintenance Digital Assistants for Enterprise Knowledge Workers
m Digital Twin/Advanced Digital Simulation m Intelligent Process Automation
m T Automation , mOthers
®m Pharmaceutical Research and Discovery » _ mQuality Management Investigation and Recommendation Systems
m Regulatory Intelligence m Sales Process Recommendation and Automation
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Data Driven Enterprise Drives New Generation
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Use Cases toward Data Driven Manufacturers

= Challenges / Solution:

Big data analytic solution to
detect vulnerabilities in their
new car prototypes

= Result:
(1) Ensure higher quality in
early stage

(2) Boost brand reputation and
save lives

(3) Reduce recalls of cars
already in use / warranty cost

= 1DC

AMRC

= Challenges / Solution:

Al-enabled visual inspection
system for quickly defect faulty
parts with less waste

= Result:

(1) Deliver image-transfer
speed of 5GB/s

(2) Streamlines model training
and data management

(3) 5 days to deliver a proof of
concept solution
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= Challenges / Solution:

Al-enabled trade Secret
Registration and Management
System

= Result:

(1) Al chatbot that provides
quick replies to frequently
asked questions

(2) Build up the date analysis
function for data visualization

(3) Higher competitiveness
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The Growing Importance of Ed8g

Creating Versus Sto'rikng Data
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You Can’t Do It All — Learn to Partner

= Focus on doing what you know best
= Focused elements of the solution

= You don’t have to control everything or lead
from the front for successful projects

* Prepare to source business IP partners to
complement your technology and services

= | everage others’ technology

= Specialize to leverage your advantages

= ook to monetize services and data

= Focus allows repeatable elements and scale
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65% Storage connectivity
in the Hybrid Multicloud era matters. Storage

cut infrastructure costs must have a way to connect to the cloud.

590/ Storage location
O in Hybrid Multicloud matters depending on data

avoid vendor lock-in and avoid data stored security, regulatory environments, performance,
with different vendors' technologies in silos and availability requirements.
across the enterprise. _
Speed of adoption
5 90/ in the Hybrid Multicloud era matters.
O NVMe, Storage Class Memory (SCM),

and Software-Defined Storage (SDS)

improve latency
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Storage for Hybrid Multicloud Storage for Al & Big Data
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IBM Spectrum Virtualize- At F1Eimi9 o] hBEE ST
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Virtualize

FC or iSCSI storage
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On IBM Cloud, IBM Spectrum
Virtualize for Public Cloud is
built on bare metal servers,

with Endurance or
Performance storage.
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IBM Cloud

Full Spectrum Virtualize for Public Cloud Deck

On AWS, IBM Spectrum Virtualize

for Public Cloud is built on Elastic

Compute Cloud (EC2) instances,
with EBS storage.

4-node
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“Everything should
be made as Simple

as possible...
7

Albert Einstein
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IBM FlashSystem Product Family

Performance

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

FlashSystem
5010

IBMEZF2SIEm
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SAS AFA and Hybrid

M}

FlashSystem
5030

Entry
Enterprise

NVMe AFA and Hybrid

FlashSystem

FlashSystem
7200

VFIashSystem
5100

End-to-End NVMe with FCMs

IBM install, ECS . service

Technical Advisor, 24x7- 30 min response

A\

FlashSystem

pligh-End,
=ENLErprise
n

Scalability

*[llustrative performance comparison, will vary based on workloads and configurations
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IBM Storwize

SRA SRA

IBM Storwize [ vCenter Server B ]

Failover \
\ Replication Grou
Secure . o [ [
Public

Gateway
e Ly network \
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Replication Grou

vSphere 4

VPN Gateway
appliance

Public Cloud -~
IBM Cloud Bare metal Server

- Arflyistoirafgié
Subsystems*

- —

IBM Cloud Block Storage
1 IBM Storwize family or SVC ' Endurance, Performance

\r almost 400 industry storage systems
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IBM FlashSystem {£ YR EIGET=RE

Type of Flash
Protocol

Physical Size

Capacities

Differentiator

SAS SSD
3D NAND
Serial Attached SCSI
2.5

1.92TB - 30TB

None

5010/5030 — Control Enc.
All models — Exp. Enc.

NVMe SSD

3D NAND
NVMe
2.5"
800GB - 15.36TB

None

FlashSystem 5100
FlashSystem 7200
FlashSystem 9200/R

Think EASY TIER

n"

FlashCore
Module

3D NAND

SCM SSD

Optane, zSSD
NVMe NVMe
2.5 2.5

4.8TB —38.4TB 350GB - 1.6TB

Hardware Comp

and Encryption Ultra low Latency

FlashSystem 5100
FlashSystem 7200
FlashSystem 9200/R

FlashSystem 5100
FlashSystem 7200
FlashSystem 9200/R



IBM FlashCore HE ARV E 4 BE

Special access to the Flash cells
Continually assesses health

Hotter data placed in healthier blocks
Increases endurance by up to 57%

Write amplification reduced up to 45%
Variable Voltage extends flash life
High-performance, high reliability flash

Hardware compression and encryption with no
performance penalty. This delivers the industry’s
highest capacity flash modules.

Results:

* Flash lifespan is extended
* Latency does not degrade
* Errors and downtime reduced
* Compression without penalty

* Clients become focused on real
world workloads rather than
warranty issues
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IBM Spectrum Storage Suite
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X <

Spectrum Control Advanced Edition

IBM Spectrum Control Base Edition

EM Analytics & IBM
Cpeotl’ll.lm + Optimization & ~  Spectrum
ontro Provisioning Protect | BM I .
Standard Snapshot IBM Cloud Object Storage
Spectrum _
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*’i Base Virtualization &
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Copy Spectrum Spectrum
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