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Open Discussion — please ask Questions






ANALYTICS

The discovery, interpretation, and communication

of meaningful patterns in data. Analytics relies on the

application of statistics, computer programming and
operations research to quantify performance.
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Enabling the Industrial Internet of Things (l10T)

The Connected Enterprise
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InnovationSuite

High-Level Architecture
FactoryTalk® InnovationSuite and Complimentary Portfolio
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Customer Needs meets
Through Scalable Analytics

Our Digital Transformation Capabilities
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The Analytics Paradigm — With FactoryTalk® Analytics
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That analytical model must be | Use historical data as basis for

scored or used to make creating logidlin the form of | Users Interact with analytics to drive

calculations which results in analyticdl models | decisions within ThingWorx (fast |
insight . answers to known questions) or
, | DataView (Quickly Discover
DataFlowML (Score Logic) ThingWorx (Data) ThingWorx | Answers to New Questions)

ThingWorx (Insight) Analytics (Create Logic)










Definition of an Application Enablement Platform

APPLICATION ENABLEMENT

e Workflow and Business
Logic Modeler

Integrated Development
Environment: JAVA, HTML5

lioT Data Model and
Execution Engine

* (ollaboration, Social
¢ Mobile

EDGE AND CLOUD

Private/Public/Hybrid

laaS - Compute, Storage,
Network

PaaS$ - Run Time, Queue,
Traditional SQL DB/DW,
Advanced NoSQL DB,

Data Historian, In-Memory
Database, Hadoop/Data Lake

e Industrial Compute /
Industrial Data Centers

e |loT Gateways

e (Communications Stan-
dards / Protocols / Data
Acquisition - OPC-UA,
MQTT, AMQP, DDS, APls

Network Infrastructure -
Wired, Wi-Fi, Cellular, Device
Management, Device/Asset
Inventory and Visibility

Source: LNS Research 2018

¢ Industrial Cyber-Security -
Authentication, Access Control,
Configuration Management,
Antivirus/Spyware, Cryptography,
Logging, Data Tagging, Compliance

e Engineering Content Integration / Digital Twin
e Location Services

e Industrial Cyber-Security - Authentication,
Access Control, Configuration Management,
Cryptography, Logging, Compliance

e Search

e SaaS - Traditional Enterprise Applica-
tions, Next-Gen loT Enabled Applications

e 3rd Party App Store

ADVANCED INDUSTRIAL ANALYTICS

Statistical Programming: » Statistics Based Models

R, SAS, SPSS

Search, Text Mining,
Data Exploration, Native
Language Processing

e 1st Principles Based
Models

e Al/ML Based Models

Collaboration /
Visualization / Reporting

CONNECTIVITY

e Complex o [ndustrial Cyber-Security - Authentication, Access Control, Intrusion
Event Detection/Prevention, Firewalls, Application Whitelisting, Antivirus/
Processing / Spyware, Cryptography, Logging, Data Tagging, Compliance, Anomaly
Edge Analytics Detection, Asset Inventory, Secure Media, Risk Management, etc.



What are the things in an Industrial Landscape

OT Assets ——

= Sites

=  Production Line

= Machines and Equipment - <

| zoned Tempermurech | . [ zomeztemprancere |

= Smart Sensors
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=  Production Assets

MightyQ Batch HiStory seme: Coun: 32052 Lastatanyec 20718-11.05 16:20:00.009
I T AS S e tS Balche Ervegy Usfpe Totel; Energy Leape Today)

11,108 49,960.88 -78.69
= Qrders and Batches
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= Analytics (Storyboards...)

= Webpages (Reports, Configuration and Ul)
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Typical Things to Integrate into your lloT Solution
These cover a large portion of the Rockwell Automation portfolio

(1

Live Data Time Series Data Transactional Data
FactoryTalk® Live Data or FactoryTalk® Historian ME FactoryTalk®
ThingWorx Industrial or SE, Files, ThingWorx ProductionCentre®,
Connectivity Industrial Connectivity EnergyMetrix or Metrics

Web Services & Pages

FactoryTalk® Performance,
Quality, Analytics DataView,
Microsoft SSRS,
VantagePoint®...



ThingModel

 ThingModel: a collection of entities that
represent things, process, and systems

 Things: provide context to data, the building
blocks for applications

e Things: have structure and relationships that
represent physical objects

Thing Template

ptc

19



Clic dit master title

Properties
Events
Mashups
Services
Subscriptions

Maintenance Schedule ‘

Weld
Temperature

Operator blog‘ @ Social data



Click to edit master title

ﬁ Hierarchical model

@ Object oriented

[  Portable
[—]

e Re-usable

“Robot Welder”

|
.

N

N

Robot Welder 1 Robot Welder 2 Robot Welder N



Click to edit master title

Thing
“‘ Shape

Performance

f%/\l

Welder Laser Cutter

| | |
' . l .

;
@-ﬁ\@‘@ @ﬁ%@ @f%@ I I (R) — @

Thing
Template

Thing
Template

Welder 1 Welder 2 Welder N Laser Cutter 1 Laser Cutter 2 Laser Cutter N




ThingWorx lloT Platform

Business THINGWORX

Planning

PLATFORM

_ VLY Engage
Manufacturing (EAEAAES
Operations
- l._.-l!l..'

Orchestrate

Synthesize

Contextualize

Source

7% Roclawell
Aultomation

e Connected

e Real-time

* Role-based

» Predictive / Prescriptive
« PC and Mobile

« Augmented Reality

 Wrap and extend Innovation

PUBLIC | TechEd | #ROKLive | Copyright ©2019 Rockwell Automation, Inc.
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Transform your performance by giving your operations teams unprecedented capabilities to
see, understand and act in real time. ThingWorx manufacturing apps accelerate your time-

to-value and offer unmatched flexibility.

ThingWorx Production KPI

Plant Manager

BED

Optimize Production Performance

Real-time monitoring of production
status and critical KPIs. Detect and
react instantly to production schedule
and quality issues.

"\ Rockwell
Aultomation

ThingWorx Asset Advisor

Maintenance

Reduce unplanned downtime

Real-time monitoring of the status and
health of critical production assets.
Detect anomalies to identify potential
issues that could result in unplanned
downtime.

ThingWorx Controls Advisor

Controls Engineer

Ensure OT Network Data Quality

Unified real-time monitoring of all
connected end points and related data
elements on the OT system network.
Rapidly and flexibly trend data to
troubleshoot issues

PUBLIC | TechEd | #ROKLive | Copyright ©2019 Rockwell Automation, Inc. 25



ThingWorx Manufacturing Accelerators & Apps

Jumpstart your digital manufacturing transformation journey

ThingWorx Controls Advisor ThingWorx Asset Advis

or | Partner apps

Allcd

RELIABILITY GROUFP

~, Averna

elisa>

Rockwell
Automation

Customer apps

I HIROTEC

DENSO

Integrations

Smart

ThingModel

Job

Business Logic

Widgets

Work Asset
instr. view

/

% thingworx:

7% Roclawell
Aultomation

THINGWORX

MFG
APPS

THINGWORX

MFG

ACCELERATOR

THINGWORX

PLATFORM

Contains forward looking information subject to change without notice  pugLic | Teched | #ROKLive | Copyright ©2019 Rockwell Automation, Inc.
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FactoryTalk® InnovationSuite Map Industrial Internet of Things (110T)

InnovationSuite
powered by PTC

FactoryTalk® Linx
HTML5 / HTTPS D

Connectivity
ThingWorx IC

-~ BIG DATA ——8 ~
»Desktop/Laptop
) di R
s
I
TRADITIONAL
[ DATA SOURCES / ThingWorx \ | Mobile
/
Mashu /
- - P J (—.’
» | Model/Context | |« “
— MACHINES, ROBOTS — Connect AR Wearables
= f = Mfg Aps
A
-
—— DEVICES —
’J-Iﬂ[[[ ; VR Wearables
On premise
Data Flow or Cloud
Al nggggﬂon PUBLIC | TechEd | #ROKLive | Copyright ©2019 Rockwell Automation, Inc. 27 —
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InnovationSuite
powered by PTC

ThingWorx High level architecture

—>
/’___a______ _______ .___5\ - -
— & & ’ thingworx foundation  »
/ _ “ REST APIs ‘ :
“ 4 ThingWorx Composer\t—> ThingWorx I e
Mashup Builder
| Desktop/Laptop
|

r |» EMS-Edge [
g Gateway Runtime

|

i = | Model Analytics |

@ EEH— —> - I'| | Definition || Definition ( ]
|
|

L]
O

Business Logic

Micro Server
E% « ThingWorx —»l’“\ 1 \C =) v

|
I .
Edge SDKs - > [ v —> Mobile
] pp — | p— | ..<‘I— I l
—» .
oo ‘ _»“ " : ThingWorx Storage . : \nalytcs >erv
ThingWorx I Persistence Providers S, P L el 3
_ connection Serverl — H2 (Embedded) H I _oeer -
ThingWorx I I AR Wearables
Industrial | PostgreSQL MS SQL DSE SAP HANA i
Controllersl Sensors \ 1 1 ﬂk 1 /
\ /
Historians N\ 7
\h_ S -
Edge/OT 0“8 f i
Environments aQ 0 Manufacturing ThingWorx Integration
= § Accelerators Marketplace Connectors VR Wearables
e~ e = @) L

A
B

CAD & PLM
D'A'ECI g BII;/I . Business/IT
\gital Contex Database infrastructure Systems

On premise or Cloud
’A Rockwell ©np ) | | |
Automation PUBLIC | TechEd | #ROKLive | Copyright ©2019 Rockwell Automation, Inc. 28



ThingWorx Mashup Design Concepts

The final product

CO0KIE ccl. E

=- Mighty Q's Corporation
= Europe

Chicago

MENU

USER

O Brussels
=- Asia 1005 Holnana
Singapore o ) Racine -
: Ma Satellite il 5 3
= United States P 57 o 2 L4
NAVI GATIO N - Beloit Currently Producting: OATMEAL b
; Shift 1
: South DH aven
o Production Goal:
Freepent Rockford 10000
el o 156
03 {20} Belvidere 7323
-~ - - Ly
= Chicago
N Cae
Sterling i
s e s Naperville 2 ==
{30} ) e 4
! N oy RUSLIDan City South Bi B
‘@ o
— Gary Mishi === g
Perfi li Joliet . Al
I per ormance Quality — a ° Merrillyille el e
Availability 152) Map'data 2018 Google ~Terms of Use Report a map error
Plant Address

180 Harvester Dr, Burr Ridge, IL 60527

WEATHER o 31 .8°F

WIDGETS

o

72.69 54 72.69 75

A Rockwell

H PUBLIC | TechEd | #ROKLive | Copyright ©2019 Rockwell Automation, Inc.
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ThingWorx Mashup Design Concepts

The design environment

Pzi thingworx Q SEARCH + NEW

A3 Mashup: MightyQ.DHome v P D (-~ ) (@

ACTIONS

1} Import/Export ~ ajelis ~ ‘P Help ~

=@

DATA+

= [E] EntityMame

GetProperties

=

CANVAS

Name Value

(i) General Information mm Design {.} Custom CSS & Permissions (® Change History M View Relationships
Widgets | Mashups = Werkspace (&[O[B|[E]s TA]T [a[d][S]M ]G [H][E]H] | Preview (aviiable spsce ¥
Category (4l v] (Defeuit Language 7]
WIDGETS [ g §
T Advanced Data Fitter i
) Auto Refresh E
!
. stocomplete @ i
=) Back Button E __I
m Bar Chart ‘P:" é Tree
| {y
| Biog & @
> % Bubble Chart <P:<> i
: -~
L — T E
Connections @ To-Do
| Name Value |
PROPERTIES T :;Ei;vp-mt & Things_MightyQ_MightyQ
- Type Mashup

Loaded

:
—
I
—

MightyQ.Maste... | 3%

A%

=T DisplayName
Description
CustomClass 2
~T- CSSFile

|| Master

&% Style ¢

o TitleBar

7% Roclawell
Aultomation

® T GetCorpMNetworkProperties

B Things WeatherDataConfi...

® 5 GetAllWeatherData

EVENTS
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FactoryTalk® InnovationSuite Map Fit for Purpose Applications

Connectivity
ThingWorx IC
FactoryTalk® Linx

~ BIG DATA

| TRADITIONAL
DATA SOURCES

— MACHINES, ROBOTS —

L b

—— DEVICES —

’ﬂﬂ[[[ =

Roclawell
Aultomation

/Fit for Purpose\
(MES)

Performance

\ 4

Quality

Production

Warehouse
\_ /

~
\

\
\

)
4 ThingWorx )

Mashup
Model/Context
Connect
Mfg Aps

Data Flow

= == = Content Flow

- J

InnovationSuite
powered by PTC

HTML5 / HTTPS D

.
»Desktop/Laptop
/
- 3
I
| Mobile

HIntess; . G

AR Wearables

o

—

VR Wearables

a%

On premise
or Cloud
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FactoryTalk® InnovationSuite Data Analytics

Connectivity
ThingWorx IC
FactoryTalk® Linx

~ BIG DATA

| TRADITIONAL
DATA SOURCES

\ 4

DataView

Data Mashup

— MACHINES, ROBOTS —

L b

—— DEVICES —

] | —

Roclawell
Aultomation

Storyboards
\_ J
?
\
/Fit for Purpose\ \\

(MES) ~ \
Performance \

Quality T T T~~~ \
Production iy 4 i
Warehouse

\ / / ThingWorx \
.\ Mashup
» | Model/Context
Connect
Mfg Aps

Data Flow

= == = Content Flow

. J

InnovationSuite
powered by PTC

HTML5 / HTTPS D

i

,v Desktop/Laptop
' Mobile
I
I
, o
/ AR Wearables
/

o

—

VR Wearables

a%

On premise
or Cloud
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DataView

FactoryTalk’ Analytics

= Eliminate the need for expensive infrastructure

associated with traditional warehousing :)ata\/|e\/\/

= Reduces time to value by reducing dependence on data

] ] ) - FactoryTalk’ Analytics
architects and data scientists, which allows the users to
Interact and explore in a self-service manner
Features — g

Easily fuse data together without relying on an IT fesseeeeees §>> """ ﬁ
workflow = - [5}.. | QOOO
Eliminate the need for a complex data schema o Vosaailill
Find relationships indata 5P e :

Self-service storyboards

Easily share data relationships with others within an
organization

Mobility, Collaboration, Alerts and Notification built in



InnovationSuite
powered by PTC

Analytics DataView ngh level archltecture

’ _______ ’ _____
\ N P

Extemal | | |I Analyt.lcs | L2 Analytics DataView S D
Authentication | Security ! ,(  Administration S \ =
LDAP k—» Provider |1 User Authorization \ HTML5 / HTTPS Desktop/Laptop
L1 [ User Mat f Connection Mgt R G OTICAL ¢ >
Kerberos I ser vig [ g ,

N e e s\ System Mgt (. System Mgt | D
o —— —— - === d I | ;
‘. BIG DATA 7\\ ' I Moblle

: I Storyboard Consumer I
HDFS ‘ I {, ————— : Prediction = Reporting Collaboration Drill Down :
I Conf|gurat|on: | Ul | Notification| Filters| Intelligent Search |
[ TRADITIONAL I | | PostgresqQL | |
DATA SOURCES : I - : |
- '
REN T LI !
: : Data Store - Storyboard Composer | |
| MACHINES, ROBOTS — | : : N— Widgets | Ul Design :
= = ElasticSearch | N |
: = | I Storyboard Management |} |
I | |
— DEVICES —— : l ( Data Ingress I
) ' Connect  Schedule I
' I . : : I
I Files \ LI\/IanlpuIatlon Mashup /
I Msg Queues \ _
' Databases \\ On premise
1 Web Data ~ ~N e e e e e e e Y o or Cloud
' Azure loT _
/' Time Series Windows Server PUBLIC | TechEd | #ROKLive | Copyright ©2019 Rockwell Automation, Inc. 38 ===




FactoryTalk® Analytics™ DataView

Data Ingestion

Data Ingestion

Data Store &
/ 1

&
. —' 20 Scio
% elastic |

DataSet?

Storyboard Development

o
v
a
\ 4

Data Sources

-7\ Rockwell : Ex : | | |
Aulomation oo PUBLIC | TechEd | #ROKLive | Copyright ©2019 Rockwell Automation, Inc. 39 ===



FactoryTalk® Analytics™ DataView
Data Mash Up or Fuse

Data Ingestion Storyboard Development

a
v
a

Data Store &
% elastic =

""" : ——-"‘-\DataSetl - - . -
EXCEL LN £ (5 - )I/ A

DataSet?

Data Sources

Roclkwvell : | | |
Aul‘omul‘ion : & Do PUBLIC | TechEd | #ROKLive | Copyright ©2019 Rockwell Automation, Inc. 40
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Integrating DataView and ThingWorx

User Experience

Ingest Data and Provide Context for your Storyboard

Develop your Storyboard

Other Data

e\ A Cranhoar 3 HH Rockwell H
82 My Storyboards Find B aufeeen  asset advisor
AJE_Caster Labf.. Caster All Data AJE_PTC Story Pr... AJE_PTC Story O.. JE b d
M Storyboar
Aug 142018 Aug 10,2018 Aug 62012 Aug £,2012 Aug
5 o 3 «
- “#Q(-AD EE
5 ; s ’
p— a5 o . Model Number: RA-1256
—_— | = = “ Prediction Analysis =T m 94 days 3 hrs
- il = o I | Serial Number: ABZD9823
Data Sets = Work Orders & e Cart Maint. Prediction:  4.70 days Cart 12
Description: Filler 1 - CHI Lin -
=< OEE (%): 75.39 MTTR {mins): 6.21
Monitored Properties Location: Building 1 Availability (%) 93.57 MTEBF (hrs): 296.22
No active

Alerts:

CHI_Line1
Weekly total: 0

|ated Lines:

Additional Properties

FactoryTalk" Analytics DataView™

Overview
| .
4 Bad Parts

1,191,830 10,301 1,202,131 502.8

Filler

B
87,110

NaVIQatlon Downtime Incident Count by Product Downtime Duration by Product

191 147.63

Filter for

Context .
.'l C El .

PUBLIC | TechEd | #ROKLive | Copyright ©2019 Rockwell Automation, Inc. 44
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What is the Edge?

Rockwell Automation Definition

Business
Planning

4 Manufacturing
Operations
Close to °
the Control
System
-
Supervisory
Control
- e—

Process

Typically part
Of the Control
Network

Physical
k

7% Roclawell
Aultomation

Executive
Finance

WAN

Operations

Quality
IT

LAN o
Within the

Factory Walls

Engineering
Maintenance
Operator Low Latency

Data Transfer

Control Networks

PUBLIC | TechEd | #ROKLive | Copyright ©2019 Rockwell Automation, Inc. 46



InnovationSuite

Analytics at the Edge High level data flow
On premise
4 N\ ‘ or Cloud
Edge Adv Srv
[Edge Runtime\ - --71 Pipeline Mgt &
Pioali = J _ Development )
Pellle =XeL == HTML5 / HTTPS D
Execute ML ( ~N i
Orchestrate Msg Queues e »Desktop/Laptop
\ Compute Mod./ - — Kafka '/ ID
onnectivit
: Y MQIT 4 ThingWorx A / .
ThingWorx IC \. J ) Mobile
FactoryTalk® Linx Connect n/ 7’ s ~
T Model/Context TeamONE
Mashup
. _ ~N \ 7\ Y, Collaborate
Historian SE 7 Connectivity
Time Series Data /I \ Alarms & Events )
Asset Framework 7
Event Frames /
\. J /
4 LogixAI™ \( Historian ME ) - 4 ~
ControlLogix® Time Series Data FTA Devices
ML Models ControlLogix® R Auto Discover
AOI High Speed / : Dashboards
\- J - J Appliance
\_ Data Flow
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FactoryTalk® InnovationSuite Map Edge Computing

Connectivity _
. DataView
ThingWorx IC
FactoryTalk® Linx Data Mashup
Storyboards
- BIG DATA \_ J
Edge Adv Svr !
o ‘ Pipeline Mgt & ‘\
Development \
TRADITIONAL N
[l DATA SOURCES < ~ S
N \
. \
- - [Edge Runtlme\ \
— MACHINES, ROBOTS - Pipeline Exec s . ™\
= = > Execute ML ThingWorx
<§ IJ%] Data Mashup
\ Manipulation ) Model/Context | [«
—— DEVICES —— Connect
’J-Iﬂ[[[ = Mfg Aps

Data Flow

Roclawell

= PUBLIC | TechEd | #ROKLi
Aulomatkion | TechEd | ive

= == = Content Flow

InnovationSuite
powered by PTC

HTML5 / HTTPS D

.
,v Desktop/Laptop

LIC

Mobile

@

AR Wearables

o

—

VR Wearables

a%

On premise
or Cloud
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—dge

FactoryTalk’ Analytics

= Make rapid decisions as close as possible to the data and

consumer — d g e
= Increase efficiency of manufacturing analytics —
] _ FactoryTalk’ Analytics
= Reduce Information Layer infrastructure costs
= Improve access to information instead of data for all systems |
~ offia’
....... b
Features LA] | : = I
= Python based Machine Learning (SCIKIT library support) for data pipelines . . 3 ‘ /,_./ ‘ = 1
Java based Machine learning (H20 ML support) for data pipelines = |
c . . [LC
ustom python function support for pipelines 7T P RL e
= Math function library for data pipelines Things Edge Data Store

Accessing the data in your intelligent devices
Pre-process data for effective analytics

Enable bidirectional transactional type data
: : . S 0 ]

Execute closed loop edge level machine learning : }RI S? 0

Allow the development of custom applications and connectors ' o 'O = j .

Intuitive on-Premise and remote device management L e i O O



Analytics Edge ngh level architecture
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_______ P — -
I,’ External \I |I Analytics \l ,’ Analytics Edge Advanced Server \\ D
| Authentication | = Security : : " Administration : -
| LDAP k—» Provider ' " || user Authorization I HTML5 / HTTPS Desktop/Laptop
: Kerberos : : User Mgt | | | Connection Mgt :‘ i
L s\ System Mgt I [System Mgt I D
N 7 1 I
——————— ~ Mobile
l,ﬁ 51G DATA \\ : (" Tech Stack I
Apache [
= o |} oo ' |
: : lConflguratlom : NodeJs Pipeline Design & Mgt :
| | Desi Depl Moni
| | TRADITIONAL | I F’OStgreSQL \ \ Java ) esign eploy onitor ,' .
1 [ DATA SOURCES | be—> On premise
1 4D | ~ Cloud
I I N~ —— e e e o — — — — — ——— ————— - - orCloud _
I ' | -~ \
G [ &) : ,
| I -————— | r CLOUD SERVICES :
I - MACHINES, ROBOTS — | 4 - . ¥ I
- = = I SQL J (Plpellne Execut|on\ Tech Stack| ‘ I & :
I (ﬁ IJ%] : FTLD : Connectivity Store & Forward NodeJs I | I
| CIP : . \
| Design Mgt Exe Script (Python... I /
I I Custom g g pt (Py _ ) | MOTT SO TR .
I — DEVICES — L R IT / OT Data Sources Data Orchestration Kafka B o= = - it -
< g | afka - \
I I : Leverage ML Models I HTTPS [ |
[ [ Msg Queues : \ I l i
I | Databases _ _ ¢ > 1 @ InnowationSuite
I I HTTPS ' Analytics Edge Runtime (1-n) ! | "“O"z{.'.g':dﬂé :
1 | T, === I
I ' Windows IOT / Windows Server / Linux (future ControlLogix | Foemrr = \ :
: : | WS | ws Serv inux (future) © 5480 | Soe-u=t | - 7
\ ! VersaView®
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InnovationSuite

Edge End Points Various data flows §

DataView A .‘)gr %ETSG
-» Data Mashup o
~dge Adv s Storyboards RN \
Pipeline Mgt & \ y :
Development 4 Msg Queues ) HTML5{ HTTPS g
' Kafka 4 Cloud ) \:,*Desktop/Laptop
| MOTT AWS / DD
|‘ . RabbitMQ ) Azure 10T [I .
\ Other / ML , Mobile
\ \- J I
' I
! . /
\\ /" Edge Runtime ) g ThingWorx ) /I
\ Pipeline Exec Connect ,
\ o Execute ML Model/Context | [«
Custom Processor \ Mashup
Orchestrate ML
\Compu‘te I\/Iod./ - \ /
DataFlowML
PLCs Database OrchDezZ:;tion
MS SQL ~® Execute ML
Other . J Data Flow
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Edge Deployments High level data flow

InnovationSuite
powered by PTC

On premise
‘ or Cloud

. Machine / EqQuipment

, \
| ~ CLOUD SERVICES D;FTUX%QSFL\'CAES |
| |
I Yl
| | Pipe”ne Mgt & T - ~ HTML5 / HTTPS D
| I Development 1Y —
N Xp — = = = »Desktop/Laptop
1S \S
—— > e e o = i
/ U o Mobile
~
, \
4 . . 4 .
Edge Runtime Edge Runtime Edge Runtime
Pipeline Exec Pipeline Exec Pipeline Exec
Execute ML Execute ML Execute ML
Orchestrate Orchestrate Orchestrate
\_ 4 \_ 4 \_ 4
? ?
% . = -.L.'
u.:,u.:l‘!_]-!q:..- v:. '
|.- =N & i
Compute Module Appliance

MU LYweE

Aultomation

Line / EQuipment Group

Plant / Area

PUBLIC | TechEd | #ROKLive | Copyright ©2019 Rockwell Automation, Inc. 53







Notes

e TW
o With Apps
e FFP
o Perf, Qua, prod, Warehouse
o With TW
e DV
o With TW
 Edge
 Feeding TW
o Al
 Model Development (Train)
e Operationalize
o With TW
e AR
e With TW
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InnovationSuite Map Analytics and Artificial Intellige powered by PTC

Connectivity Edge Adv Svr DataView
ThingWorx IC 'T:')pe“rl‘e Mgt %
evelopmen
FactoryTalk® Linx P Data Mashup
A Storyboards HTMLS / HTTPS D
~ BIG DATA N \_ ’ Yy -
_ »Desktop/Lapto
— ‘ [Edge Runtlme\ \ ,° p/Laptop
Pipeline Exec ‘\ DD
TRADITIONAL Execute ML ~
| \ Mobile
DATA SOURCES Data \ I
- - . Manipulation Y 0 |
‘ ‘ ' o
r ™ ’ i :
— MACHINES, ROBOTS — . / ) /
= = ThingWorx 7 4 ThingWorx ) / AFg/earables
: - Analytics P p
IJ%] ML Model —— Mashup 2
- - -
Train / Validate S o Model/Context | [« =
—— DEVICES —— N Connect Pt
Tune
= N y . =2nee o
i 4 DataFlowML ) \ / VR Wearables
Data
Orchestration ‘
Execute ML ‘
\ J On premise
Data Flow or Cloud
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Failure

Equipment

Predict
Failure

NALYTICS (A

Alerted
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Failure
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Maintenance
Alerted

Equipment Operational

~

Service Technician

Troubleshoot [ Hand-over




Predictive Analytics Process

« Clearly defined business «  Experiment with multiple models
problem o « Choose the most optimal model
« Setsuccess criteria . Create a feedback loop
* Define clear data e Put your models to work for you in
science objectives production
« Understand data points and constraints * Data transforms need to be applied
« Formulate data analytics strategy *  Maximum value realized

» Perform required transformation

/

Data Exploratory Data
Preparation Analysis

Map to Machine
Learning
Problem

Define Business

Problem Modeling Evaluation ammga Operationalize

Problem categories

A | i
} 1 1
I | |
1 1 1
! i i
1 ] 1
1 1 1
1 _ . . ' |
! . Break business problems to * Perform statistical and visual analysis : !
! data science problems * Discover and handle outliers/errors i i
! . Identify Machine Learning * Shortlist predictive modeling techniques i i
1 1 1
| : :
! i i
1 ] 1
} 1 1
] 1 1

80% of work 20 % of work
100% of value
7% Roclawell
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ThingWorx Analytics Server

Linear Regression
Decision Trees
Random Forest
Neural Net
Logistic Regressio
~ Gradient Boost
»_ Others...

e Automated Machine Learning Mode”ng  Learns from historical performance and uses Al
technology to automatically build, validate, and

« Diagnostic, Predictive and Prescriptive L
maintain models

Analytics
e Real-time aana|y detection on data d Automatically identifies and reveals which data
streams sighals are most important in predicting
outcomes
-78 Rockwell
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Operationalize the
ML Model — Score
the Model

Avg. Value for Goal

Safiate Model Result Id

1927deda-506f-4821-8919-36cddcbfa53c
Profiles

Predictive Scoring B4623.6

543574
Predicted
Results

4 ThingWorx

Analytics
ML Model

Percent of Rec
5135441 100%

@ covreren

Visualize the Results |

ords Used

Data Pipeline

regression

Filter Exclusions

all_data Mo Exclusions Applied

Number of Records
1223

Pearson Correlation R-Squared

DataFlowML

Data
Orchestration

Train / Validate

\ Tune

Accurate

Resource ML
Execute ML

~N

Rockwell  5ccot advisor = Q) vercuser

22 automation

Maenitored Properties

Additional Properties

Develop a Machine
Learning Model

|||||

.?@‘*g\ E— . . ‘?
( DataView ThingWorx
> Data Mashup Mashup
T Storyboards —r Model/Context -
)' Connect

- J

\_

Edge Runtime

Pipeline Exec
Execute ML

Data
Manipulation

/

FactoryTalk’ Analytics Edge

Extract Live Data
needed by the ML
model

InnovationSuite
powered by PTC



Data

-lowML

FactoryTalk’ Analytics

= Improve productivity

= Remove inconsistencies of the human decision process

= Enable predictive solutions to help users understand what will

happen

= Enable prescriptive solutions to either prevent or ensure results

Features

Connect multiple types of complex machine learning mode
with the data from your intelligence assets

Process data to be executed in machine learning models
Score models to ensure accuracy

Reuse models across your enterprise

Connect model results with multiple applications

Close the loop with your control system
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Analytics DataFIowML High level archltecture

oo = mm mm o = O, = = == == == \ ~

\
External \I |I Analytics 1 // Analytics DataFlowML \ D
Authentication | | Security | / ( Administration N Y =
DAP ks Provider ' 1 |[ User Authorization u:t'me : HTML5 / HTTPS Desktop/Laptop
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Kerberos : : User Mgt 11 Connection Mgt l
) s System Mgt 11 System Mgt I D
—— === ~ TTT T T : Mobil
’ \ | — - obile
‘ - BIG DATA ————', I f Data Wrangling\ Pipeline Design \ |
I | | Process & Mgt | .
HDFS | — == I _ D | I o
I : {C0nf|gurat|on| : Transformation eploy . s
[ I I : Monitor S
I | TRADITIONAL ' | @ PostgreSQL ' Blending Collab : I l
| | DATA SOURCES 1 I PN I Jupyter Notebook ollaboration I ) .
| | i |
1| £ —— 4 Data Orchestration :
e 8 el
| | _————— | Training & Scoring I = -
Connectivit o
I ~ MACHINES, ROBOTS - ]'q : > _ y Create New Models : - CRE = =
= = : \ Design Mgt Leverage Existing ! -
I zg IJ%] I Files \ IT / OT Data Sources Models (PMML...) / e e T o
I || Msg Queues & ) = § e e =
| : MQTT S o N I _ On prem|se e S e
I — DEVICES — | | RabbitMQ... R o orCloud "
! ; | Databases ( Analytic Infrastructure
| |
: JDBC... : :
| | | Web Data | | Data Lake P Compute :
: | REST... 1 Distributed H Apache Spark I
I Azure |oT | Storage (HDFS) | ‘e I
I Time Series
| \ /
I ' e e e e e o o E E E o Em Em D -
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< vuforia

vuforio-engine  vuforia studio  vuforia  chalk:

For Developers For Enterprise Content Creators For Remote Assistance

 Allows Apps to “see” and  Powerful AR content * Allows you to “see what
puts content onto the world creation and publishing | see” and annotate in a
through environments or solution for industrial shared workspace
objects enterprises

Roclawell

Automation ‘ @ pTC



Click to edit master title

VISUALIZE

Enhance the user’s view of the
physical world with the overlay of
real-world or hypothetical digital

information

Train or guide users on how to
perform a task through the
overlay of digital instructions
or real-time expert guidance

INTERACT

Manipulate digital graphics or
extend a product interface
through an AR interface




Click to edit master title

1 'MMEDFATE SHumowmqumw w
ﬂ.‘f” — 1:

i

Vuforia Studio - efficiently : | S| ,.f-l.._f' F e Vuforia View - access &

create scalable AR experiences share AR experiences across

for industrial use cases the industrial enterprise




studic

BAE Hybridrive Battery Assembly -

Faster AR Authoring
with drag & drop interface

Optimized for 3D CAD

Reuse existing 3D models
& animated sequences

Industrial loT Connected

Easily incorporate real-time sensor
and business system data

CSS Editing & Styles

Create custom styles & loT state-based
formatting for gauges and labels

Flexible Deployment Options
Secure and Certified Cloud Hosting
& On-premise

Accelerate experience design and publishing

CONFIGUI ATION
Themes
Experienc s
Info
My Thing! Aarks
VIEWS
Hoine
Home, s
D Container
thingMark-2
nodel-18
iDimage-5
IDImage-1
iDIimage-6
iDimage-7
STYLES
Applicati »n
RESOUR! £5
» Defau t

’ Uploa Jed

Hyb idriveBatterva.

Carmli

v TARGETS

Model Target

Ti'.:ﬂ’._] Mark
¥ AUGMENTATIONS

3D Gauge

' 3D Image

: Spatial Target

3D Label

| Model

Model Item

v OTHER

TML Te

xt
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vuforia® view

508 PM
DEMO - Branch

<36 GENSET €0
rad ¥

Free to Download : | 1 to Acknowledge Warnings

Simple access via Google, Apple
and Windows App stores

srevenyy |
H
1

Universal Viewer

View experiences across the enterprise
on mobile devices & digital eyewear

. Advanced Tracking

Enhance user experiences with
k Model and Spatial Targets
\

Easily Share Experiences

Universal Links give users the
most integrated mobile
experience

Offline Experiences

Allow download for offline viewing
of 3D experiences

— N — T— —— =

T
2 R el yF “na Frd Yy




Click to edit master title

Create & Scale Indusitrial AR ailke.

Studio Experience Service

: Y
| — ] T

L0 "._';)'

vuforia® studio

Design ~ Animate

' | AR Authoring & Publishing
m s i « Widgets

« CAD Optimization
* |loT Readings

Media + Model Targets

PDF I http://
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<& Vvuforiar

M300
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realwear
HMT-1

B Microsoft

il B¥ HoloLens

am Windows '
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Mobile 3D Eyewear 2D Eyewear



Project Type

Quickly and easily create experiences | O
for head-mounted, tablet style devices

Mobile 3D Eyewear 2D Eyewear

Improve the efficiency of your service technicians:

Test and Packaging

* Include step-by-step instructions in work procedures Gonnect pover and
= t ma
and workflows o TR ¢ %g(lemet cable to Sig

3. Start Test Executive Application

* Quickly display 2D reference material on-demand o 17

5. Place Sigma Tile and ACCESSOMES. ..

* Provide checklists that can also save and store
records of task/job completion

Assisted Reality




InnovationSuite Map Augmented Realitv

Connectivity
ThingWorx IC
FactoryTalk® Linx

~ BIG DATA

DataView

Data Mashup

| TRADITIONAL
DATA SOURCES

— MACHINES, ROBOTS —

L b

—— DEVICES —

] | —

Roclawell
Aultomation

Data Flow
= == = Content Flow

HTML5 / HTTPS D

Storyboards
\_ J
?
/Fit for Purpose\ \\
(MES) -
Performance \
. Q= = =
Quality - - \
~ 9
Production / \
\ Warehouse / ThingWorx
.\ Mashup
> Model/Context | |«
Connect
Mfg Aps
4 Vuforia )
Experience
Server
Studio
\ View )
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.
_ =¥ Desktop/Laptop

/0o

Mobile

VR Wearables

a%

On premise
or Cloud
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IOT

Market-leading industrial
innovation platform to drive
digital transformation for
increased operational
performance and agility
across all factories

S
D

thingworx

Fit for Purpose

A set of tools built on top of
our FactoryTalk®
ProductionCentre® MES
Platform that target specific
needs of Manufacturing
Operations: Performance,
Quality, Production and
Warehouse.

Warehouse
Management

Qualit -". mance
Manaqge gement

Data Analytics

Self-service visual analysis/
Data Discovery tool. With
Insightful Storyboards may
be saved and shared that
runs on any form factor or

device

DataView

FactoryTalk  Analytics

Edge Computing

Data from real-time sources,

with the ability to store and
forward data, reducing loss
due to latency. Enables
closed loop feedback
applications and provides
advanced analytics in the
“hardware stack”

Edge

FactoryTalk’ Analytics

Analytics and Al

Solve complex Analytics, Al
and Machine Learning
problems. Scalable from on-
premise server to cloud
based infrastructures.
Handles big data and
unstructured data such as
text, imagery, audio, etc.

DataFlowML

FactoryTalk" Analytics

Augmented Reality

Industry-Leading augmented

reality development tools to

improve workforce efficiency
and training

vuforiar

o




QUESTIONS



Share your feedback

Please complete the session events

survey on the mobile app ROK

Download the Events ROK

mobile app
events

ROK @ &shon

Select TechEd and login

Use your email and last name that
you used to register for the event. TQChEd

~
JUNE 2-7, 2019 — ;
ORLANDO, FLORIDA . &

Click on Schedule on the main

menu
bAs ©

Partners

x R
* Click on the survey tab My Sohece Attendees

» Select the session you are attending

o Complete the survey and submit
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http://rockwellautomation.com/rockwellautomation/news/blog/overview.page
http://rockwellautomation.com/rockwellautomation/news/blog/overview.page
http://facebook.com/ROKAutomation
http://facebook.com/ROKAutomation
http://plus.google.com/+RockwellautomationInc/posts
http://plus.google.com/+RockwellautomationInc/posts
http://instagram.com/rokautomation
http://instagram.com/rokautomation
http://linkedin.com/company/rockwell-automation/
http://linkedin.com/company/rockwell-automation/
http://twitter.com/ROKAutomation
http://twitter.com/ROKAutomation
http://youtube.com/user/ROKAutomation/home
http://youtube.com/user/ROKAutomation/home
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