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loT Analytics Challenges
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Transforming the Value of Data

11 Data } 2 | Information 3 | Intelligence

Real-time Decision Business/Operation
Support Intelligence

Descriptive
[Reports]

Diagnostic Predictive Prescriptive

[Interactive [Machine Learning] [Recommendations & Automation]
Dashboards]

Why did it
happen?

What will
happen?

happened?
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Microsoft big data & advanced analytics

= Solutions >
- »
(D
(] Intelligence Q Cognitive Services, Bot Framework. Cortana (D
@ Dashboards and Visualizations @® Power Bl @® SSRs, DataZen,R P R @® Rvisualizations
[®] Machine learning and Analytics [®] Machine learning, Stream Analytics, HDInsight [®] SSAS, SQL Server R Services [®] Microsoft R
= = = =
L] Big Data Store [s] Data Lake, SQL, DW [] OLTP, DW, Hadoop, EDSs [e] Hadoop, Teradata, Linux, Windows
. c—>
rh’\ Information Management IU\ Data Factory, Data Catalog, Event Hubs r“'\ SSIS, DQS, MDS c <l Spark SQL/ETL
c—>
=
=

Cortana Intelligence Suite SQL Server 2016 Microsoft R
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Power BI: experience your data
Any data, any way, anywhere

MICROSOFT CLOUD

Microsoft Azure I Office 365

Microsoft Dynamics

NON-MICROSOFT CLOUD
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Typical loT Analytics Lifecycle

Preparation
Transform
—»  Ingest Cleanse
Denormalize
A
Models

Visualizations |=

Modeling
Profile Feature & \VileYo =]
Explore Algorithm Testing &
Visualize Selection Validation

Operationalization

Deploy Apps, Act:
Services & Score, Measure
Visualizations Visualize




Typical Planning for Data Science Experiments 80% WASTED TIME

Definition of Th? scope, Data field selection, Evaluate model against criterias for success
ba:_kgromc |n-ormat|o_n. _ cleansing and and business goals, model documentation
dEfIPItlon Of sccess ClisHias gt; traHSforma:iOP and approval Df the mocel —mm

’ Data Data . le
Use case selection Assessment Preparation \Deployment Analysts spend vast majority of

time preparing data, not
analyzing data.

Extraction of the data,
exploration and
quality verification

Selection of the modelling
technique, building the model, test
and assessment of the modsl

Final testing and
deployment

Data Scientist:

“Data scientists spend up to 80 percent The Sexiestjob Ofthe let Century

of their time wrestling with the data rather
than generating new business insights.”

NEW YORK TIMES

Meet the people who hen Jonathan Goldman ar-
can coax treasure out of
messy, unstructured data.
by Thomas H. Davenport
and D.J. Patil

rived for work in June 2006
at Linkedin, the business
networking site, the place still
felt ke a start-up. The com-
pany had just under 8 million
accounts, and the number was
growing quickly as existing mem-
bers Invited thelr friends and col
leagues to join. Bul users weren’t
H o T T E s T J o B S l N 2 o 1 6 seeking out connections with the people who were already on the site

al the rate execulives had expected, Something was apparently miss-
ing in the soctal experience. As one LinkedIn manager put i, “It was
ke arriving at a conference reception and reallzing you don't know

@ E
anyone. So you just stand In the corner sipping your drink—and you
ata Scientis

30 Marvard Business Review October 3013
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Data Scientists perform too much Data janitor-work

;‘%M 4 le
'gathering
(the fun stuff)
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OSlsoft and Microsoft: Joint Value
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Observed advance analytics goals

« Augment decision making with data
« Minimize work needed to begin analyzing

* Invest in out-of-the-box, reusable capabilities for
advanced analytics

* Prove advanced analytics can achieve a business
outcome
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Challenge: making sense of the data
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Pl System stores and organizes data

Element
Attributes

[Z] Last Maintenance

=] Model

<F Status

«F speed

Pl Data
R Archive
? u\u\\n-'ln :;‘ "'.:‘.' 7/
o 1010103 % Elements
STt (g Element Templates :
Wi L (7 Montreal Plant
o T 4 YEY: SN Ca Building E|- ﬁ Process Line 1
i s B Dl Accept Process Ling ======"*" e
gt e “ﬂ Pl Asset gmam 1 Lureee @ Centrifugal Pump #1 =
fod B Framework ... g eump «o"1 @ k023
.::‘”.” L. N>/ ﬂ Substation . BPPEE = o ﬁ Tanks
TN P A @ Tank ="' b £ TNKD23
K7 I S (G Wel e WTG-01
P o ! @ \ Pl Event ------ (& Wind Turbine **** '..'..7.-.@ WTG-02
\ /) Frames Process Excursion Startup Downtime
'_/ Shift Shutdown Batch

Environmental Excursion

Grade Change

#OSlsoftuC

«F Temperature
-

Event Frame
Attributes
&7 Pressure.Avg

«F Product Loss

[Z] Reason Code
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Challenge: cleaning & preparing sensor-based data

Solution: @PI Integrator for Microsoft Azure
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Challenge: implementing data science experiments
Solution: Cortana Intelligence Suite

i .2

Quick deployment
of resources

Intelligence @ Cognitive Services, Bot Framework. Cortana

Dashboards and Visualizations =) PowerBl
[#] Machine learning, Stream Analytics, HDInsight

m Data Lake, 5L, DW
'rl I’1 Data Factory, Data Catalog, Event Hubs

Machine learning and Analytics

Big Data Store

Information Management

<EHEH® 9

Cortana Intelligence Suite

Off-the-shelf
data science tools

#OSIsoftUC  © Copyright 2017 OSlsoft, LLC
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Leveraging the Pl System and Cortana Intelligence
to Increase Process Efficiency

COMPANY and GOAL

Deschutes Brewery is the 7th largest craft brewery in
US, and wanted to maximize production with its

existing infrastructure to fund construction of a 2nd » £y
brewery in Roanoke, VA EweE
v
CHALLENGE SOLUTION RESULTS

Batch’s phase transition Use data science to achieve Ability to eliminate
happens between manual accurate predictive analytics production time losses and
density measurements 4 for determining a batch’s 4 increase production
occurring every 8-10 hours density measurements capacity

 Impact: Losing up to 72 hours in * Pl System » Accurate predictions of when a
production time « Pl Integrator for Microsoft Azure batch’s phase transitions from

- SOL Data Warehouse fermentation to free rise

* Azure Machine Learning
* Azure Data Factory
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An example of how to operationalize predictions

DATA

SOURCES CONSUME

PUBLISH

PREPARE INGEST ANALYZE

Machine
Learning

Pl Integrator for SQL

Pl
SYSHENT Microsoft Azure

O

_______________________________________________________________________

Dashboards

|
Azure Data Factory (Orchestration) > Web/LOB
|
1
|

On Premises : On Cloud
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Bridging the Pl System and Microsoft Azure

Released SQL Database
Nov 2016 SQL Data Warehouse
Data Lake Store

Pl Integrator for
Microsoft Azure summer 2017

Event Hub
loT Hub
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Microsoft

(@ osi--.

Announcing
Red Carpet Incubation Program (RCIP)

a limited service offering
alongside Microsoft
that uses a process
to accelerate advanced analytics projects

for selected customers
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Call to Action &
Summary
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Analytics Journey => Transforming the Value of Data

1| Data

Basic Analytics
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2 | Information

Descriptive &
Diagnostic Analytics

Weather Conditions
Relative Humidity: 34%
Current Temp: 85 °F

High: 92 °F

Low: 57 °F

Wind: 8 mph/N

Energy Efficiency

Total Production

Crude Furnace

Draft Pressure: -0.5 WC
Stack Temp: 316 °F
Oxygen: 2.5%

Firebox Temp: 860 °F
Outlet Temp: 840 °F
Cold Oil Velocity: 6 ft/sec

3 | Intelligence

Predictive &
Prescriptive Analytics
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Need OT Context — “must” for Analytics & loT

Operational Context High Value Insights Require
Data Context

Time-series data
* Temperature

* Pressure

* Flow

_> Which asset performs best?

| > Which conditions are optimal?

Asset details Z_u:{)
* Name
]

e Model

m > What are the indicators of failure?
* Manufacturer

§ :> What leads to unsafe conditions?
Process

*  Well drilling ﬁ :

* Site l—:> What causes quality issues?
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Asking How & Why: Pl Event Frames easily identifies events
for deeper root cause analysis

* The most powerful way to automatically bookmark PI Event Attribute Value
time-series data Name Ex 20141215-0002
* More meaningful use for engineers and business users
» Easier to find, analyze, and report on Start 15-Dec-2014 10:35:02
Downtime End 15-Dec-2014 10:47:26
Excursion Duration 12 min, 24 sec

Batch .
Asset Boiler-352

Excursion Type High Violation

Fuel Gas
37.12 k sft3/h
Related Data Flow.Avg
Fuel.Start 823.48 k sft3/ton
myPIKPI.Max 47.19 bbl/d
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Streaming and Batch — loT Analytics

Data Sources Ingest Prepare Analyze Publish Consume
(normalize, clean, etc.) (stat analysis, ML, (for programmatic (Alerts, Operational
etc.) consumption, Stats, Insights)
BI/visualization

Event Hub
loT Hub

SQL Database
SQL Data Warehouse
Data Lake Store
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PlAsset Framework
A Compizte Picture of Your Asset

Rewl-time Values

U Bt lerparatiee
] Evhaust o
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= Microsoft
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HANNOVER MESSE 2017, 24 - 28 April

uanroven | G€t Nnew technology first
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Haul Trucks Summary Dashboard

Select All HT-101 HT-102

1l
B

Power BI and PI
[ntegrator for
Microsoft Azure

Rurewng Tirre Todsy [Howe
‘ 10.64
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