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A cloud-native industrial

AVEVA Data Hub platform designed for

Remote Data science & 3rd party Data sharing with  Custom & partner  Reporting & agg regati ng’ Ssto ri ng’
monitoring Al/ML platforms  analytic tools business partners applications Dashboards ) i )
enriching, accessing,

analyzing, and securely

sharing real-time operations
data from historians, edge
devices, and more

Managed, secure, multi-tenant platform
Operated & maintained by AVEVA

High speed, scalable, elastic, & resilient
Modern, secure REST APIs

Built & deployed on Microsoft Azure
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A cloud-native industrial
platform designed for
aggregating, storing,
enriching, accessing,
analyzing, and securely
sharing real-time operations
data from historians, edge
devices, and more

Managed, secure, multi-tenant platform
Operated & maintained by AVEVA

High speed, scalable, elastic, & resilient
Modern, secure REST APIs

Built & deployed on Microsoft Azure

Supported Regions
West US (California)

North Europe (Ireland)
Australia East (New South Wales)
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Why AVEVA Data Hub?
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Purpose-built for OT,
ready for the enterprise

Easiest path to get industrial
operations data to the cloud &
optimized for OT data, at scale

Native integration to AVEVA PI System,
AVEVA Historian, Edge Data Store, &
connectivity to other data sources

Protects control network with one-way
communication

Contextualized, curated operational
data is immediately available to
enterprise business applications, IT
applications, analytics, and data science

Q!

Secure data sharing enables
new opportunities

Easily share operational data with your
ecosystem of trusted business partners,
analytics providers, and digital service
providers in a standard way

Scalable & transparent data sharing
that puts you in control of your data

Reduced security risks with sharing data
externally

Securely engage vendors and partners
for expanded expertise and new
insights
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Ready-to-use
industrial cloud service

Be operational in hours, not months

No DIY microservice assembly needed;
key capabilities and security
functionality is already interoperable

REST APl complements and makes it
easy to integrate with existing IT cloud
applications & investments

Multi-tenant industrial system designed
natively for the cloud

SaaS operated by AVEVA; nothing for
you to manage or maintain
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The value of SaaS solutions

Saas is the fastest and most secure way to access software
solutions

* Always the latest version with the most up-to-date security features
* On-demand scalability—never run out of capacity

* Fastest time to value through elimination of deployment and configuration

SaaSs is more sustainable and cost-efficient

* Eliminates the need for expensive infrastructure investments (CapEx)

* Eliminates overhead cost of owning software: deployment, maintenance, IT staff

SaaS will become the priority platform for release of future
capabilities
* Aligns best with agile software development practices

* In some cases, capabilities will depend on cloud technology




From data source to | o |
Remote Data science & 3rd party Data sharing with ~ Custom & partner  Reporting &
A\/ EVA D ata H u b monitoring Al/ML platforms  analytic tools business partners applications Dashboards

s
Supporting hybrid industrial architectures

from the edge to on-premises to the cloud

= OMF — Open Message Format spec , mmmm =
™ @ Maximum flexibility for developers : . ol e L LR ELLLE Cloud apps
Custom edge ° Supported on any HW & OS | i AVEVA Data Hub R : ! & silos
&cloud apps < REST API available as well I : i !
P Native connectivity i : i
g Support for Pl points & AF Elements : ! @ - @ T @ . i
Bt Current data & Historical data i LT —— N : A |
Data Hub Simple, easy, & centralized config | N Plserver ~ COnTOISystems o ControlSystems !
— Persistent storage at the edge i AA ﬂ",ﬁ‘/] i ﬂ”ﬁ‘/] A
N Cross platform & self-healing | Qg | Plant Assets | Plant Assets : Qg
Dafadgfore Flexible egress filtering config i i_ ) Edge Data ! i i ! Edge Data
Same REST APl as AVEVA Data Hub o Store o ! | Store

(( )) Ready off-the-shelf connectivity
E Cross platform (Windows & Linux)
AVEVA Lightweight footprint

Adapters Client & Server level failover

() N

AVEVA Remote assets,
Adapters sensors, & lIOT devices

___________________

Adapters available for: Azure Event Hubs, BACnet, DNP3, All connections shown are —
Modbus TCP, MQTT, OPC UA, RDBMS, Structured Data Files based on OMF unless noted -AV — VA




Assets give useful context to your data streams

AVEVA™ DataHub *» Asset Explorer

A Assetsv Q  Search for Assets
= Good @  GEWind Turbine @  Clear All
o
%2 Filter facets
AEO1 (V]
L/;/ Status [ o Generated Windtopia Wind Turbine Asset
2 |
Dicod " AE03 o
e [0 A Warning
0 © Bad Generated Windtopia Wind Turbine Asset
\\ O Unknown
8 seos °
Generated Windtopia Wind Turbine Asset
Asset Type A
[ vavco AE07 L
[0 VAVRH Generated Windtopia Wind Turbine Asset
[ EV Charging Station
[J vavco co2
[ VAVRH CO2 AE09 L]
[ Windtopia Wind Turbine Generated Windtopia Wind Turbine Asset
GE Wind Turbine
[ DataCollectorService
0O ioF
[J Emissions Intensity
More
_Parentld v
__ParentName v
Manufacturer v
> Showing 1-10 of 10

AE02

Generated Windtopia Wind Turbine As

AE04

Generated Windtopia Wind Turbine As

AE06

Generated Windtopia Wind Turbine As =

AE08

Generated Windtopia Wind Turbine A ( @ Revenue - Weekly | Value (g"ju)r (' m Energy Production - Hourly | Value € ) (. Wind Speed | Value (m/s2) f“)

AE10

Generated Windtopia Wind Turbine As

Items per page: 50 v

+ Add Asset [FNJIEXV]
I Generated Windtopia Wind Turbine Asset

etadata Properties
Property Y
EAF MTD | Value
EAF MTD | IsQuestionable
EAF MTD | IsSubstituted
EAF MTD | IsAnnotated
EAF MTD | SystemStateCode
EAF MTD | DigitalStateName

Revenue - Weekly | Value

Status

Last Value UOM

93.154

false

false

false

1,492.305

8 AVEVA-Events v

Y  Timestamp
10/12/22,9:09 AM
10/12/22,9:09 AM
10/12/22,9:09 AM
10/12/22,9:09 AM
10/12/22,9:09 AM
10/12/22,9:09 AM

10/12/22,9:03 AM

/’

A 0 6

X

Asset Type: GE Wind Turbine

4,000 6 20

Thu 06 Fri07

Sat 08 0ct 09

|)«’0Last7days -

45

Wed 12

Now
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v’ Static metadata (Region:

North America, Wind farm:
Big Buffalo Wind Farm, Asset
Type: GE Wind Turbine,
Manufacturer: Truvale, ...)

Stream reference properties
(Active power, expected
power, operating state, wind
speed, etc.)

Asset status (stream

property values mapped to
status: good, warning, bad)
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Automatic context creation for different scenarios

Leverage existing Pl AF Elements

AVEVA™ DataHub » Asset Explorer & ApaBets- 0 @ O
A Assetsv Search for Assets ~ i GE04 s X
S v Windtopia Wind Turbine € “ i <NoDescription> Asset Type: Windtopia Wind Turbine
= Metadata Properties Stats

GEO1 GE02
I Property v Last Value | UOM Y | Timestamp
L e s - s en

Z  GE03 GE04 ) Operating Efciency 7706 10/18/22,925PM
] o 15,000 10/18/22,12:20 PM
Q  GEOS GEO6 [ Operating State | DigitalStateName ding Mode 10/18/22,12:20 PM
° o output 4000 10/18/22,914PM

GEO7 GEO8 D)
N
GE09 GE10 200

>

Now
oz o03PM 0aPm 05PM 061 o7em osPM 09 FM

‘I«‘oms!xhouvs AM“R
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Showing 1-10 0f 10

\

ems per page: 50~

Designed to leverage on premises
AVEVA Pl Server & AF Elements

Q indtopia - Pl System Explorer
File Search View o Tools Help
eDatabase %] Query -® @ @Back () |H, Checkin %) v [£]Refresh |[F New Elem
Elements GEO2
() Elements General Child Elements Attributes pPorts  Analyses  Notificatior
i (J PIData Archive
= (J Windtopia
- (3 Big Buffalo Wind Farm Fiter
GEO1 2| ¢ 3|8 Name -
& GE02
i} < Active Power
...... & GE04 2e 2 / Z "
" & Black Mesa Wind Farm 5 O Active Power - 10 min rolling avg
------ & GEOS = =1 Adjusted Wind Speed
- (J GEOS
[, & GE07 = =] Air Density
&~ (3 Black Wolf Wind Farm 2 ® =1 Altitude
------ & GEos
o ) GEO9 | ¥ Ambient Temperature
------ G GE10
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Create Assets from Stream name
patterns with Asset Rules

AVEVA™ DataHub » AssetExplorer @ AEkBensses- 0 @ O
A Assese Search for Assets n » ¢ Wind Turbine 03 @ ;o ox
S v DNP3 Windtopia Wind Turbine € H = Windiopia Wind Turbine Asset Type: DNP3 Windtopia Wind Turbine
= Metadata Properties Status
Wind Turbine 01 @  Wind Turbine 02 ]
|24 Property A Last Value = UOM Y  Timestamp
Windtopia Wind Turbine Windtopia Wind Turbine
Rotor Speed | Quali 1.000 10/18/22,9:41 PM
I g [m] peed | Quality
° Wind Turbine 03 ©  Wind Turbine 04 ©@ @ Rotorspeed 12.188 10/18/22,9:41 PM
Windtopia Wind Turbine Windtopia Wind Turbine o 1,000 10/18/22,91 PM
2 o 2390000 10/18/22,011 PM
o Wind Turbine 05 Wind Turbine 06 o
o a0
Windtopia Wind Turbine Windtopia Wind Turbine o)
B Rotor Speed © )
Wind Turbine 07 Wind Turbine 08 o
Windtopia Wind Turbine Windtopia Wind Turbine /’W
Wind Turbine 09 Wind Turbine 10 / N M \ | ol U‘" r
° g & LS ‘” WP M\ (L
Windtopia Wind Turbine Windtopia Wind Turbine
ow

e 05 06PM o7em osEm 09PM

Jotmies [a[a B

> Showing1-100f 10 Items per page: 50 =

ASSET RULES

A
I LN 1

STREAMNAME  DNP3-1.WindTurbine03.RotorSpd.0

a=

OMF

Designed for Edge to Cloud &
Remote Operations Monitoring scenarios
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Ready to use operations data in context & accessible from the cloud

Remote Monitoring / Fleet Monitoring

Enabling Data Science, ML, & Analytics

AVEVA™ DataHub » Asset Explorer O AVEVAEwentsSaas- A @ O AVEVA™ DataHub » Data Views O AEaEesssse A @ ©
A ssetsw Search for + Add Asset 93 Wind Turbine 05 @ /7t ox A Name | Wind Turbine Analysid Description | Description Data ViewShape @ (@ Standard () Narrow 0 Mansge Queries
s v TN D | Windtopia Vind Tubine Aot Type: DNPG WindiopiaWind Turbine e | Forrieds + add @ oReiesh [@iewin AP1Comsl
= et Progaries =
Wind Turbine 01 ©  Wind Turbine 02 ) £} Timestarnp Nome Turbine Name © o ° ° Value © .
% Property LastValue | oM Y | Timestamp %
Windtopia Wind Tubine Windtopia Vind Tubine Index Field ~ 0ct 15,2022, 120000 AM  Wind Turbine 01 WG 12085330650452148 15 anamensmser  16sa17asa0s2S0s
Actio Pover| Qual 1000 1019/22,948 M
b4 ) i b1 00116,2022.1.0000 AM  Wind Tubing 01 WTG 2 sz s
Wind Turbine 03 @  Wind Turbine 04 © ® ActiverPover 434195 10/19/22,9:48 PM Timestamp. .
Q® ) e 0ct16,2022. 20000 AU Wind Tubina 01 WTG 2 Ts7ezTISI 03 ®
Windtopia Wind Tubine Windtopis Wind Tubine e —— 000 T——— _
Q aQ 0ct16,2022,30000 A Wind Turbine 01 WG on
O Apporent Power a779% 1019/22,0.48 M [ Grouping Fields N
A0S ©  WindTurbine 06 ° 0ct16,2022, 40000 AU Wind Turbine01 WG 19222870141151452 15872510080280518 2900055 2 03080002280045¢
° O EAFMTD ) Qualty 1000 1019/22,011 P ]
Windtopia Wind Tubine Windtopia Vind Tubine . 0ct16,2022. 50000AM  Wind Turbina 01 WTG 12025304649177364 17ABIMSTIGETS  2918SOTIIOSSIE  -430416415691725¢
O esrmmo 82216 10/19/22,911 PM O Name
06t16,2022. 60000 AU Wind Tubine 01 WTG n m 7 8211457
Windiurbine o7 © || WindTurbine 08 = SR T Bl Add s Gouping Field 0ct16,2022, 70000 AU Wind Turbine01 WG 1 12 1ssassTassraz 2a .
Windtopia Wind Tubine Windtopis Wind Tubine bl )
0ct16,2022.60000 AU Wind Tutbina 01 WTG 1527 s
OQueny)  SAVEL  Assets A Mind Turbine 01 1
Wind Turbine 09 ©  Wind Turbine 10 © T O°t18:2022, 90000 WindTurbne 01 1116 ”
I - - 0ct 18,2022, 11:00:00 AM  Wind Turbine 01 WTG 11.970088442173264 15, 1 1163
1 | | IdentifyingValue 0ct 18,2022, 1200.00PM  Wind Turbine 01 WTG 1 i
i | ) l | | 1 Turbine Name Uom -
il | | wM | W |4' 018,202, 10000 PM  Wid Tubne01 WG » 1 !
Y v e O SpecdVelve Uom - 15
‘ - —— e o= o]
s Foe sas oate V7 Tts [
dentiyngValue
= Turbine Ste Value SR —————————. P, -
> Showing1-100f10 Hems per page: 50+ El [«]@uasi7cas ~[m]a] | > O e - 18/221200 AM-10/19 AM,0001:0000 ~ || 1 nterpol Cancel

3 Party Applications

Trending & Investigations

AVEVA Data Hub

AVEVA™DataHub » Trend & AEABetsSas- A @ O —
RESET » Q w - — s :»..,Q,,,‘.,,,AH,KMM( Nalue by Tenestamp i
] S [T (o) I,
; }l: - T [ o - g By Ve by oy f " Mm .\X‘/M
EED- :
5oL £
W s W Vo W= il
o YT T T T m N ™k ST 2K ]
| \ ($32.25) 28
e 7] R ETTy ey .
Name Timestamp Value vom Min Max . . .
e Custom Appl/catlons (via REST API)
ey, i am = =i
B Active Power 0et10,2022, 05220 PM aa0687 3004 om7s W
, Wi Speed oct19,2022,95220m 7183 oms  20u w
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Obstacles to effective
industrial data science

Availability of trustworthy
data where you need it

’ \ AANARAAI] S UL

Alignment and trust
between domain experts
and data scientists

Complexities of industrial
time-series data




Data views curate operational data for external consumption

AVEVA™ DataHub »

DATA VIEWS
A Name

Wind Turbine Data

e Filter Fields

] v
>4 Index Field
pX
Timestamp
<) ndex
[ Grouping Fields

AVEVA Data Hub 0w

Add a Grouping Field

O Queryl

Identifying Field

Metadata - Man

Property Id - Active Power

Data Views

,_

& AVEVA-Events

Q) dentiyingValue Manufacturer Uom

() IdentifyingValue Active Power Value Uom

Value

Description  Description

® ~utoRefresh

Timestamp
~ Oct 10, 2022, 12:00:00 AM
Oct 10, 2022, 1:00:00 AM
Oct 10,2022, 2:00:00 AM
Oct 10, 2022, 3:00:00 AM
0Oct 10, 2022, 4:00:00 AM
Oct 10, 2022, 5:00:00 AM
0Oct 10, 2022, 6:00:00 AM
Oct 10,2022, 7:00:00 AM
Oct 10, 2022, 8:00:00 AM
0Oct 10, 2022, 9:00:00 AM
Oct 10, 2022, 10:00:00 AM
Assets A
0Oct 10,2022, 11:00:00 AM
Oct 10,2022, 12:00:00 PM

Oct 10.2022. 1:00:00 PM

i= Showing 1- 50 of 250

Name

AEO1

AEO1

AEO1

AEO1

AEO1

AE01

AEO1

AEO1

AEO1

AEO1

AEO1

AEO1

AEO1

AEO1

£ AVEVA-

Data View Shape @ (@) Standard (0) Narrow

Wind Farm

Big Buffalo Wind Farm
Big Buffalo Wind Farm
Big Buffalo Wind Farm
Big Buffalo Wind Farm
Big Buffalo Wind Farm
Big Buffalo Wind Farm
Big Buffalo Wind Farm
Big Buffalo Wind Farm
Big Buffalo Wind Farm
Big Buffalo Wind Farm
Big Buffalo Wind Farm
Big Buffalo Wind Farm
Big Buffalo Wind Farm

Bia Buffalo Wind Farm

Manufacturer @ = Active Power Value kW @ | Wind Speed

Truvale

Truvale

Truvale

Truvale

Truvale

Truvale

Truvale

Truvale

Truvale

Truvale

Truvale

Truvale

Truvale

Truvale

Po= l 10/10/2212:00 AM - 10/11/22 12:00 AM, 00.01:00:00 ~

i &/ Interpolated = l

1111.974

1101.3666

13441127

1083.0879

1014.003

1490.9729

484.01773

769.05817

733.9142

379.49713

1523.0479

1526.3428

-0.64833814

1521.683

Items per page:

Cancel

50~

- A 0 6

£ Manage Queries

Bvi n API Console

11.2518015
11.011856
10.481206
10.267265
8.934044
11.637246
7.505134
7.385011
0.447613
7.02852
13.044865
13.379772
14.5187

13.470598

v

Power Bl Connector

v

REST API

VAV 410

w2ndQn wledQr

WAV 201 WAV 30

WY 810

Opn High  Low  Clss

Ah Qi

,_L‘J‘LPL
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Data Science Tools
& Data Exploration

Data Science
via Code

Partners & Apps

Cloud Platforms

Power Bl
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Getting more value out of industrial data, together

12 © 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

Equipment
Suppliers

Service
Providers

Partners
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Connected community: Powering your industrial ecosystem

Equipment Vendor - é Customer
& C
ng /%’2]\ : Customer
Supplier
o 2
doob
{@ Customer
Analytics Company ( Industrlal Community Service \\
Operator AW & Provider [y fgz\
’J\N\" AVEVA Data Hub Tenant /\,J\/\ AVEVA Data Hub Tenant /JV\N\
11 I t

@
2 s =
3 A °
=\ =
Pl Servers —
© 2022 AVEVA Group plc and its subs idiaries. All rights reserved . AV : VA



AVEVA Data Hub connected community

Data Science Tools & Data Exploration Agazh"ciw\“{iews support shared streams

Data Science via Code l T

Partners & Apps
Cloud Platforms

Power Bl (via Data Views & Data Hub
Power Bl Connector)

T
%m%Jhllh!lﬂl}:,:,ﬂljulu,,mu,

Equipment Vendor

e

Customer

$15741K 420K Supplier
($32.25) 28 N Pacny MA
doab
SR BN E
Grafana (via REST APl .
fana ( ) Analytics Company Industrial Community Service
Operator /J\/\l\/\ Provider

Custom Applications (via REST API)

Transparent community usage

Windtopia Big Buffalo Site
8fc0635e-6030-dccd-bebd-6e560029ff52 )

A community to share Big Buffalo Wind Turbine data with our customer
@ Sharing Active

Created Feb 24, 2022

Tenants

Community Usage v Monthly View v

Community Consumption of My Data

I
m .
5
0

Shared Streams Accessed

Jan22 Feb-22 Apr22 Mey-22 Juk22

How do | share data with this community? @

* Download Usage

Legend

Aug22 Sep22

Trending supports shared streams

Customer

A

Spreadsheets (via REST API)

AVEVA Data HUB Tenant

III
2 e

Pl Servers

A\

EIm Il %
oy ‘ ’hﬁ,h‘m\l‘moﬂu\w

$§73.6 $2.47« $6.87x

é =
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AVEVA Data Hub Tenant

/\’V"\/\

Customer - -
1 Timestamp Temperature
MM 2 |3/1/2022 12:00:00 79
3 |3/1/2022 12:01:00 65
/JV\'\A 3/1/2022 12:02:00 92
5 |3/1/2022 12:03:00 81
6 |3/1/2022 12:04:00 86
7 |3/1/2022 12:05:00 88
8 |3/1/2022 12:06:00 77
t t t 9 3/1/2022 12:07:00 [
10 3/1/2022 12:08:00 80
é & oy oy 11 3/1/2022 12:09:00 49
@ @ 12 13/1/2022 12:10:00 69
13 13/1/2022 12:11:00 44
ﬁ ﬁ 14 13/1/2022 12:12:00 73

n n
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(ZG)

ZGlobal, along with its partners
SVCE and EDF Renewables, uses
AVEVA Data Hub to simplify real-
time data sharing in power
operations

Simplified real-time data sharing
between multiple organizations

Improved security, transparency, and
trust

Analysis of data aggregated by AVEVA
Data Hub has saved thousands of
dollars on power purchases
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Thank you
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