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Manufacturing Digital Transformation — Key Use Cases

Connected Employees &
Machines

Computer vision
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Chemical plant
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Manufacturing floor
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Within connected products




Manufacturing Transformation — a new architecture is needed!

+ Sensor Gravity = Data Acquisition
* Security & Segmentation
* Network:
* Cross-Sectional Bandwidth
* Deterministic Wireless
« 5G/ Private / Semi-Private Cellular
* Vendor Data Home Runs
Edge Compute — edge clouds, containers
Enabling Machine Vision & Edge Analytics

Management of Disparate Systems
‘ Imperfections of Radio Location

New Architecture

QA, safety, security, analytlc:j

Asset & Parts Tracking
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Condition Monitoring &
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PURDUE MODEL IS INCOMPLETE FOR THE 2020’S

Bl Pipelines
Enterprise
Systems

ERP/SCM PLM

SCADA, DCS,
HMI, Historians

Control e q——;l—'—-"u
Systems 4 - 1 el -
e F

Sensors, q

MES/MOM

O
1 Physical = L Physical

World World

Field Equipment w
_—— f% Pey sensors
N



PURDUE MODEL IS INCOMPLETE FOR THE 2020’S

Bl Pipelines
Enterprise Too much data and workflow
Systems now passes outside the model,
particularly lloT and ML inference
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PURDUE MODEL IS INCOMPLETE FOR THE 2020’S

Bl Pipelines

Eg;:f’:;-:e New standalone apps emerge to use
this data
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PURDUE MODEL IS INCOMPLETE FOR THE 2020’S

Bl Pipelines
Enterprise
Systems

ERP/SCM

This data is sensitive for many reasons, yet
flows over ad-hoc plumbing, frequently to
vendors' SaaS clouds
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“SENSOR GRAVITY” -

SmartCBM — Analytics
Condition-Based New Analytics Dashboards

Maintenance Data Stores [_]
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~OTA updates
Telemetry, Outliers
1000’s 100’
Micro (Far) Edge Near Edge Core

OTA updates

<
<«

Acquisition,

Protocol
Translation,

<

v

-~
|
|
|
|
|
|
|
|
|
|
|
|
!
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.

|
|
|
|
|
|
|
|
|
§ < Cl/CD Pipeline
Transformation i ingest :Tfire.nce’ OTA updates
| istorians,
Gateway (K3s) i Mashups Edge Management
| . .
| K85 (Ranche) (Container Registry / Fleet)
|
|
| ~——
|
| »>
; S
i ; > MLOps (including Training),
Smart/ 1P ! Backupsi, Snapshots Application Development.
Enapled - Data Pond (MapR) U Enterprise Software, Databases
evices

Data Lake (MapR)

Data Orchestration
through Data Fabric

K8s (Ezmeral Container Platform)

Optional Storage g w
(Archive)

—

i

|
|

|

|

|

|

|

|

|

|

|

|

|

|

I

|

|

|

|

|

|

|

I

|

|

|

Teleme’rr'y, Qutliers '}
! |
|

|

|

|

I

|

|

|

|

|

|

|

I

|

|

|

|

|

|

|

l:

3+1 nodes i
|
|
1

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

Beefy Cluster (Lots of compute/storage)



THE NEW DATA ACQUISITION MODEL
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Operations Network — most complex in the enterprise!
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Operations Network — most complex in the enterprise!
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Operations Network — most complex in the enterprise!
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Operations Network — most complex in the enterprise!
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Operations Network — most complex in the enterprise!
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Operations Network — most complex in the enterprise!
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Software-Defined OT will both help and hurt
4 N

On-Premise Edge Compute — VMaaS, CaaS, BMaaS
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Software-Defined OT will both help and hurt

—

- On-Premise Edge Compute — VMaaS, CaaS, BMaaS

Video .
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Helps:

and platforms

and OT

Enables OT logic to be monitored
« Enables OT logic to be patched
« Enables OT logic to use modern OS’s
- Bridges lifecycle difference between IT [

Enables new types of resilience
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Software-Defined OT will both help and hurt
—

Helps: \

Enables OT logic to be monitored
« Enables OT logic to be patched
« Enables OT logic to use modern OS’s
and platforms
- Bridges lifecycle difference between IT [
and OT

Enables new types of resilience <
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On-Premise Edge Compute — VMaaS, CaaS, BMaaS
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Hurts:
« Extends radius of services logic
Adds complexity to a complex network
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EMERGING SKILLS MIGRATION

Plant
Manager

Plant
Engineering

Production Quality




TOP TRENDS / PREDICTIONS
e Software-defined OT

e Dramatic expansion of Whitelisting
technologies

e |'T people & process migrate to operations
en masse

e |0T gateway consolidation

e New approaches to logic resilience emerge
« “service orchestration for OT”

HPE
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