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Why Industrial DataOps?
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Why Industrial DataOps?
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Why Industrial DataOps?

Language -
In addition, the gap between data Vocabulary g
producers and consumers is huge, and Context E’B
refining wisdom from data is hard. Audience B

Cadence







Where does it come from?

DevOps

Combining Development and Operations into single practise for speed (CI/CD).

DataOps

A DevOps approach of data pipelines management and delivery.

Industrial DataOps

Industrial data pipeline management practise, bridging the gap between IT/OT.



Industrial DataOps

Its the orchestration of people,
processes, and technology,

To productize manufacturing
data as understandable,
secure and available
information to all stakeholders
at the right time.

Data engineers

IT operations

Data analysts
Enterprise architects

Line of business

Edge computing
Data integration hubs
Unified namespace
Data modelers

Open standards

geople

Industrial

DataOps

Data contracts
Data governance

Semantic data
definitions

Information and
systems architecture

User roles and
authorization



- Automation, utilizing existing namespaces.

Efficiency . : e
From data infrastructure, to information infrastructure.
Qualit Data produces understands better dependencies and how data is used.
Y Data producers can take control of the data and productize it to org.
. Decreasing the dependencies thru information chains.
Scalability : s :
Use-cases are more rapidly deployed with lighter maintenance.
Innovation Relevant data is easily accessible from site to cloud, in understandable

format for humans and machines.
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When Industrial DataOps is needed? ,

More than one application
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The Industrial DataOps Solution

Digital infrastructure for scale, pace, and agility

INDUSTRIAL DATAOPS APPLICATION

= Change connection paradigm to Hub-and-Spoke

=
0

Analytics Data Lake

IloT Platform

Establish a data modeling and management abstraction layer

Machine Vendor

» Merge machine data, transactional data, and time series | /
(historical) data from a variety of edge data sources @}) \ / @E&

Unified
Namespace

Standardize and contextualize information models in real time

Create information flows and monitor data pipelines

COMPETITIVE ADVANTAGE

Smart Sensor

v’ Built for industrial data

1 1 H RCT I
v’ Codeless Ul eliminates need for development, speeds time to value e N %

by

OPC-Enabled
Device

CSV/Parquet

v Edge-native, light-weight, system agnostic

OPC Server



The Industrial DataOps Solution

Digital infrastructure for scale, pace, and agility

A

Blob Event Hub  [oT Hub

Data broker, with
normalized enteprise

topics & data
Bkafka |

33 SiteWise loT Core Snowpipe

HighByte
Enterprise node,
manage site
nodes

. ; Publishes normalized IT side payloads to enteprise broker.
HighByte HighByte Curate datasets for dataplatforms
DEV/QA PROD Bi-direactional data between site & cloud

ITLAN Other 0SS e.g.
-------------------------------- visualization, analytics, -
services
Data broker, with
normalized edge
topics & data
OT DMZ
OT LAN

Publishes normalized OT side payloads to edge broker

Subscibes to datapoints for OT systems

CS8V, Parque,
Images,
Video
CNC

toolpaths.

Relational DBs

W Time-series DBs

OFC UA/MQTT
enabled systems ( oPC UAserver ) W= ) (OSI PI. GE Historian, InfluxDB)

Varioty of indusirial protocols
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Industrial UNS




Asset (ISA-95) hierarchy

Site
Helsinki

Line
LineO1l

Asset
Robot01

Sub-System
PneumaticsO1

Data
Air_Pressure
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Industrial Unified NameSpace (UNS) :
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Industrial Unified NameSpace (UNS) :
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Industrial Unified NameSpace (UNS)
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Industrial Unified NameSpace (UNS)
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Single-Source-of-Truth Ecosystem
Agile Manufacturing

People Empowered to Solve Problems
Agile-Driven Innovation

Cross Functional Citizen Development
Future Proof — Increasing Value

Data Lake
; - Historian

.. Industry 4.

Data Lake . .
Historian

) . J\ Og PO

®, EMS

Unified
Namespace

'. BioReact Sciences Co.

E Cambridge Site \
i E Upstream &95
\ : h Fermentation
» & -

(3 pu
SHr
E Lexington Site

Data Siloes

Legacy small SKU Manufacturing
Disablement of People

Graveyard where Agility Dies
Many Specialists

Increasing Total Cost of Ownership



Industrial Unified NameSpace (UNS) '

Data easily available from edge to cloud in standardize or use-case modglling: -

Site . . -
* Units are standardized
Portland/UtilityCost . .
Electricity + Data is normalized Storage
currentPrice « Datais managed
. value
. quality
forecastededPrice UNS
«  1-24h
- 17d > I I
Portland/UtilityCost I I
<———  Visualization
Line A Portland/LineA/Performance
MQTT -
Portland/LineA/Performance Conveyor 1 > Portland/Ll neA/ < ’ ::
+  LineStatus Conveyor/ProcessStatus v—
. ProductModelNum Portland/LineA/Conveyor/
. AndonStatus ProcessStatus
. MinInShift . Mode
> .
. MinDownTimelnShift . EmergencyStop Portland/LlneA/ Reports/Bl
. UnitsInShift . ConveyorFault M ri
. Un@ts]SMin . busFault oto Cor_weyor/M OtOI’]/
* UnitsTHour | . driveFault Portland/LineA/Conveyor/ Maintenance
. RejectsInShift . portJamFault Motorl/Maintenance
«  LastAlarm +  ResetFault . oMotorS ced N
. MaterialQty . ConveyorFull MotorSgeedUOM I I i I
: TgtaIThro_ughput MotorPowerConsumption
. FifteenMinuteThroughput MotorPowerConsumUOM _l
: ;%?;:S:gﬁﬁ%un MotoriOMinPeakPower
RunningHours mgtggg?ﬁ:e AnalytiCS/M L
NumberOfStarts MotorHousingTemperature
MotorTemperatureUOM
AssetNumber * Faster Integratlons and use-case deployments
MotorManufacturer o o
MotorLastServiceDate + Make data easily available and understandable

« Bring IT & OT together when working with data
management and governance




The Data Vision

High quality normalized information in context,
should be available for all assets, processes and people,
as foundation for digital transformation.
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Demo setup

Planning & scheduling
(ERP /MES)

Order data from
ERP/MES

Maintenance (CMMS)

Planned maintenance
activities.

Data platforms

Analysis, reporting, enterprise utilization.

i snowflake
ar g
)

SR =

/Industrial DataOps & Edge UNS (Highbyte)\

Data engineering Unified
* Template connections and data instances dataset

Data modelling  Instances |

* Support for different modeling frameworks
* Utilize existing namespaces and metadata

Use-case

.. datasets
Flow/pipeline management

* From simple flows to Many-to-Many pipelines Instances :

OSS applications /
services

Line display, operator
display, analytics, etc.

* Central management

Plant floor systems SCADA

Process data from PLCs Alarms data.

Packaking_Line_1 | Packaking_Line_2

Novotek ¢

Example of normalized data in UNS.

Edge { Raw source namespace }
Status {
cycleTime : 12
temp01: 22
status : AUTOMATIC }
SCADA {
currentAlarmtist[] }
MES
Orders {
plannedorders|] }
(0]53
CurrentOrder {

no: ABX123

goodParts : 1234
badParts : 0
A:925
P:90
Q:100
OEE : 83.25}
CMMS {
Services [

type : Major

time : 2021-10-18 15:15:00

runningTime : 345] }
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