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Takeaways – Digital Transformation & Enterprise Infrastructure
• Digital Transformation

– Digital enablement

– Automate or Change business process – the way of doing work

– People, Process, Technology

– Collaborative work environment

• Enterprise Infrastructure (for OT data)

– Sensor data (SCADA, PLC,…), IoT data,…

– Machine condition data – vibration, oil analysis, …

– Other metadata, contextual data, any data to enrich sensor data…

• PI System as the foundational data infrastructure for operational excellence

– Layers of Analytics – Descriptive, Diagnostic, Predictive, Prescriptive

• New offerings

– Edge Data Store (EDS)

– OSIsoft Cloud Services (OCS)

– OSIsoft Message Format (OMF) 

OT=Operations Technology
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OSIsoft Ranked Number One in IoT Platforms
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Source: https://finance.yahoo.com/news/osisoft-ranked-number-one-iot-120000017.html

https://finance.yahoo.com/news/osisoft-ranked-number-one-iot-120000017.html
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Transformation - the Pattern and the Anti-Pattern

https://www.thoughtworks.com/insights/blog/seven-pitfalls-avoid-during-organizational-transformation
https://www.thoughtworks.com/insights/blog/unfinished-business-organizational-transformation
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https://www.thoughtworks.com/insights/blog/seven-pitfalls-avoid-during-organizational-transformation
https://www.thoughtworks.com/insights/blog/unfinished-business-organizational-transformation
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https://www.osisoft.com/presentations/from-digital-oilfield-to-digital-transformation-to-full-field-analytics/
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https://www.osisoft.com/presentations/from-digital-oilfield-to-digital-transformation-to-full-field-analytics/
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OXY - Water tank - Transformation from Manual to 

Automated 
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1 – Manual Exception Identification

Manual Exception Identification

Management by Exception

Analytics to Identify Exceptions

Analytics to Predict Optimization

Analytics to Act on Predictions

Analytics to Act on Exceptions

1

2

3

4

5

6

Manual high tank level 

identified on daily route

7



© Copyright 2019 OSIsoft, LLC

2 – Management by Exception
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Manual Exception Identification

Management by Exception

Analytics to Identify Exceptions

Analytics to Predict Optimization

Analytics to Act on Predictions

Analytics to Act on Exceptions

1

2

3

4

5

6

Operator receives a high tank 

level alarm and goes to this 

facility first
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3 – Analytics to Identify Exceptions
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Manual Exception Identification

Management by Exception

Analytics to Identify Exceptions

Analytics to Predict Optimization

Analytics to Act on Predictions

Analytics to Act on Exceptions

1

2

3

4

5

6

PI System Analytics identifies 

an exception - High water 

tank level & disposal wells not 

100% open
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4 – Analytics to Act on Exceptions
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Manual Exception Identification

Management by Exception

Analytics to Identify Exceptions

Analytics to Predict Optimization

Analytics to Act on Predictions

Analytics to Act on Exceptions

1

2

3

4

5

6

Automatic adjustment of 

disposal wells to reduce high 

tank level 
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5 – Analytics to Predict Optimization

Manual Exception Identification

Management by Exception

Analytics to Identify Exceptions

Analytics to Predict Optimization

Analytics to Act on Predictions

Analytics to Act on Exceptions

1

2

3

4

5

6

PI System Future Data 

predicts a high level, 

providing more time to 

respond
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6 – Analytics to Act on Predictions
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Manual Exception Identification

Management by Exception

Analytics to Identify Exceptions

Analytics to Predict Optimization

Analytics to Act on Predictions

Analytics to Act on Exceptions

1

2

3

4

5

6

Automatic adjustment of 

disposal and producing wells 

to maintain optimal tank level
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https://www.osisoft.com/presentations/from-digital-oilfield-to-digital-transformation-to-full-field-analytics/

https://www.osisoft.com/presentations/from-digital-oilfield-to-digital-transformation-to-full-field-analytics/
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What can I do with PI System?

14
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The Modern PI System
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PI Asset 
Framework   

Analysis

Notifications

Event Frames

PI Data 
Archive

PI Visualization 

Suite

PI ProcessBook

PI DataLink

PI Vision
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PI  Server

PI Integrators & 

PI System Access

1. Connect to relevant sources

2. Collect and archive data

3. Assign context (asset-based)

4. Add Analytics logic

6. Visualize

5. Alert and notify

http://www.sap.com/index.epx
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A use case
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Wind farm data model
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Wind Farm
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Self funding deployment
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Operational 

Insight

Pilot facility

Facility 2

Facility …

Facility N 

Dashboard KPI
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Condition 

Based 
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Predictive 

models

$$$

$

$$$

$

$$$

$

$$..

n

Increased complexity

In
c
re

a
s
e
d

 v
a

lu
e

 

Transformation Journey

$$$

$$$

$

$$$

$
$$$

$

Self funding way of working
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Video – Power Generation Users

21

https://www.youtube.com/watch?v=Em21-tG4UcQ&t=7s

https://www.youtube.com/watch?v=Em21-tG4UcQ&t=7s
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Takeaways – Digital Transformation & Enterprise Infrastructure

22

• Digital Transformation

– Digital enablement

– Automate or Change business process

– People, Process, Technology

– Collaborative work environment

• Enterprise Infrastructure (for OT data)

– Sensor data (SCADA, PLC,…), IoT data,…

– Machine condition data

– Other metadata, contextual data, any data to enrich sensor data…

• PI System as the data infrastructure for operational excellence

– Layers of Analytics – Descriptive, Diagnostic, Predictive, Prescriptive

• New offerings

– Edge Data Store (EDS)

– OSIsoft Cloud Services (OCS)

– OSIsoft Message Format (OMF) 

OT=Operations Technology
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Layers of Analytics  - Process Operations
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https://www.osisoft.com/presentations/pi-system-analytics--fit-for-purpose/

https://www.osisoft.com/presentations/pi-system-analytics--fit-for-purpose/
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Usage based 

maintenance (UbM) 

Condition based 

maintenance (CbM)

Predictive 

maintenance (PdM)

Predictive

Simple

Advanced (Machine 

Learning)

Layers of Analytics - Maintenance & Reliability
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Descriptive Analytics – Asset Analytics
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• Configure calculations for 

transparency and scale

• Math, statistical, and time-

based  functions

• Integration with 

R/Python/MATLAB

• Testing and operationalization 

of predictive analysis models 

• Condition-based notification

• Supports future data for 

forecasting

Heat Exchanger Fouling Calculations 
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Diagnostic Analytics – Trending and Event Awareness 

• Access to 

operational data in 

real-time with tools 

suited to 

Operations

• Supports ad hoc, 

self-service 

investigation

26
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Business Analysis

Product inventories

Asset Performance

Benchmarking

Dashboards

Collaboration

Analytics

Measurement

Correlation

Diagnostic Analytics – Multidimensional 

Visualization, Dashboards 

27
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Predictive and Prescriptive Feed Drying Process 

- Process and Regeneration Cycles

• Molecular sieve dryers 
remove water from 
hydrocarbon feedstock 
before entering reactor     

• Proper regeneration is 
critical to avoid 
corrosion in acidic 
reaction      

• Cyclic operation 
between Process and 
Regeneration cycles    

• Regeneration cycle is 
indicated by high be 
outlet temperatures

Dryer A Regeneration Dryer B Regeneration

Also see PI World 2018 - Layers of Analytics - Hands-on Lab

28
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Predictive Analytics – Dryer Regeneration Guidance for 

Operations
• During Regeneration, 

monitor bed Outlet 
Temperature against a 
modeled profile, notify 
operator of deviations     

• Prepare data using AF 
Analytics and Event 
Frames       

• Publish dataset for 
model development and 
training     

• Develop model in 
R/MATLAB    

• Operationalize model 
using AF Analytics and 
R/MATLAB 

29
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Feed Dryer Status – Regeneration Event Frames

• AF Analytic defines 
the beginning and end 
of regeneration cycle

• Digital state for each 
dryer with Process of 
Regeneration states    

• Start temp. = 170 F,
End temp = 175 F    

• Confirm five hours 
since last regeneration 
to avoid short cycles 
caused by initial 
temperature 
fluctuation    

• Backfill through 2017

30

If('Outlet Temperature' >= 'Outlet Temperature|Start of Regeneration Temperature'
And PrevVal('Operating State', '*-5h') = "Process") 

Then (If PrevVal('Operating State', '*')="Regeneration"
Then NoOutput()
Else "Regeneration")

Else
(If('Outlet Temperature' <= 'Outlet Temperature|End of Regeneration Temperature'

And PrevVal('Operating State', '*-5h') = "Regeneration") 
Then (If PrevVal('Operating State','*') ="Process"

Then NoOutput()
Else "Process")

Else NoOutput())
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Feed Dryer Bed Age – “Dryer Bed Processing Age”

• AF Expression analytic 

determines processing age of 

molecular sieve desiccant

• Enables bed balancing for 

maximum service

• Calculate Lifetime Total Dried 

Feed, converts  total volume 

from a volumetric rate

• Processing age :

– Lifetime Total Dried Feed

Loaded Wt. of Mol. Sieve

• Backfill through 2017

31

If ('Operating State' = "Process"
And Not(BadVal('Process Flow')) 
And Not(BadVal(PrevVal('Process Flow','*'))))

Then 'Lifetime Total Dried Feed’ + 
TagTot('Process Flow', PreviousProcessFlowTime,'*') 

Else NoOutput()



© Copyright 2019 OSIsoft, LLC

Dryer Regeneration – Publishing Summarized Dataset 

• Leverage AF model to 
Select, Shape and 
Publish tabular views 
to a variety of 
endpoints

• Event Views publish 
Event Frame data in 
either Summarized or 
Sampled structures

• Sampled view 
combines aggregations 
taken over the Event 
Frames duration with 
Asset data sampled at 
intervals throughout 
the duration

32

Event 

Frame 

Attributes

Asset 

Element 

Attributes
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Dryer Regeneration - Sampled Event Publication
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via Future data tag

Operationalize - Expected Temperature Profile 

(Prescriptive) 

34
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Bad Data

Shape Not OK

Shape Metrics - Regen Cycles Not OK or Bad Data

35
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3 hours into the process

Shape Metrics - Operationalize the Model

36
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See PI World 2018 

Layers of Analytics 

Hand-on Lab

Maintenance – Predictive – RUL (remaining useful 

life)

37
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Takeaways – Digital Transformation & Enterprise Infrastructure

• Digital Transformation

– Digital enablement

– Automate or Change business process

– People, Process, Technology

– Collaborative work environment

• Enterprise Infrastructure (for OT data)

– Sensor data (SCADA, PLC,…), IoT data,…

– Machine condition data

– Other metadata, contextual data, any data to enrich sensor data…

• PI System as the data infrastructure for operational excellence

– Layers of Analytics – Descriptive, Diagnostic, Predictive, Prescriptive

• New offerings

– Edge Data Store (EDS)

– OSIsoft Cloud Services (OCS)

– OSIsoft Message Format (OMF) 

38

OT=Operations Technology
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Extending the OSIsoft Data Infrastructure

39

https://www.osisoft.com/presentations/pervasive-data-collection-1x/

https://www.osisoft.com/presentations/pervasive-data-collection-1x/
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Edge Data Store Design

40

https://www.osisoft.com/presentations/pervasive-data-collection-1x/

https://www.osisoft.com/presentations/pervasive-data-collection-1x/
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Edge Data Store v1 Hardware Compatibility
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https://www.osisoft.com/presentations/pervasive-data-collection-1x/

https://www.osisoft.com/presentations/pervasive-data-collection-1x/
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Extending Connectivity to All OSIsoft Systems

42

OMF=OSIsoft Message Format
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Edge – Beam Pump

45

https://www.osisoft.com/Presentations/Gather--Data-connectivity-options-for-the-PI-System-and-the-Cloud/

10 Hz data

https://www.osisoft.com/Presentations/Gather--Data-connectivity-options-for-the-PI-System-and-the-Cloud/
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Why OSIsoft Cloud Services?
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https://www.osisoft.com/presentations/cloud-services-1x/

https://www.osisoft.com/presentations/cloud-services-1x/
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OSIsoft Cloud Services Design
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https://ocs-docs.osisoft.com/Documentation/OSIsoft_Cloud_Services.html

https://ocs-docs.osisoft.com/Documentation/OSIsoft_Cloud_Services.html
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OSIsoft Cloud Services are complementary

49
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OCS – Initial Use Cases

50
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OCS - Remote Operations Monitoring - Data Center 

Cooling Units

51

https://www.osisoft.com/presentations/data-cleansing-and-anomaly-detection-made-easy-with-pi-system-and-osisoft-cloud-services/

https://www.vxchnge.com/

https://www.osisoft.com/presentations/data-cleansing-and-anomaly-detection-made-easy-with-pi-system-and-osisoft-cloud-services/
https://www.vxchnge.com/
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OCS - Remote Operations Monitoring - Data Center 

Cooling Units
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https://www.osisoft.com/presentations/data-cleansing-and-anomaly-detection-made-easy-with-pi-system-and-osisoft-cloud-services/

https://www.vxchnge.com/

https://www.osisoft.com/presentations/data-cleansing-and-anomaly-detection-made-easy-with-pi-system-and-osisoft-cloud-services/
https://www.vxchnge.com/
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OCS - Remote Operations Monitoring - Data Center 

Cooling Units

53

https://www.osisoft.com/presentations/data-cleansing-and-anomaly-detection-made-easy-with-pi-system-and-osisoft-cloud-services/

https://www.vxchnge.com/

https://www.osisoft.com/presentations/data-cleansing-and-anomaly-detection-made-easy-with-pi-system-and-osisoft-cloud-services/
https://www.vxchnge.com/
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Takeaways – Digital Transformation & Enterprise Infrastructure

• Digital Transformation

– Digital enablement

– Automate or Change business process

– People, Process, Technology

– Collaborative work environment

• Enterprise Infrastructure (for OT data)

– Sensor data (SCADA, PLC,…), IoT data,…

– Machine condition data

– Other metadata, contextual data, any data to enrich sensor data…

• PI System as the data infrastructure for operational excellence

– Layers of Analytics – Descriptive, Diagnostic, Predictive, Prescriptive

• New offerings

– Edge Data Store (EDS)

– OSIsoft Cloud Services (OCS)

– OSIsoft Message Format (OMF) 

54

OT=Operations Technology
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Thank You
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Next Steps:

>Your Digital Transformation use case

>PI Workshop

>https://learning.osisoft.com

>https://pisquare.osisoft.com (Community and Developer)


