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Process Efficiency

Internet of Things

Big Data

Data Mining

Advanced Analytics

Business Intelligence

Operational Intelligence

Advanced Visualization

Machine Learning

Predictive Analytics

Data Warehouse

Data Science

Data Lakes
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• Centralizing data from 

different business systems 

• Identifying patterns 

through statistical methods 

that require large and 

diverse datasets

• Visualizing data sets across 

multiple variables

Data Warehousing Statistical AnalyticsVisual Correlations
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Analysis

Clean & Prep

Fail

https://hbr.org/2014/04/the-sexiest-job-of-the-21st-century-is-tedious-and-that-needs-to-change/
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http://www.forbes.com/sites/gilpress/2016/03/23/data-preparation-most-time-consuming-least-enjoyable-data-science-task-survey-says/#5481f6037f75
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for your business intelligence tools,

data warehouses, and

data lakes

Assets

Events

Cleanse
Data quality

Augment 
Aggregation

Shape
Model

Transmit
Normalization

PI IntegratorPI System
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• Located in Bend, OR

• Founded in 1988

• Pub opened in Portland, OR 

in 2007

• 2 brewhouses

• 50+ vessels

• Bottling and kegging

• 7th largest craft brewer in the U.S.
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Options

• Invest $750k into inline density meters

• Manually predict transition in 

spreadsheets

Constraints

• CAPEX not an option 

• Only one manual density 

measurement per vessel every 8-10 

hours

Challenge

• Transition occurs between manual 

density measurements

• Prepare data for each batch prediction

• Automate & operationalize predictions

• Continuously improve accuracy of 

predictionsTime
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Up to 72 hours lost

Filling Fermentation Free Rise …

Can this be predicted?
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Proposal

Hypothesis
Transition Time influenced by 

• Brand of beer

• Fermentation dynamics 

(temperatures, pressures, etc)

• Vessel’s dimensions & volume

Early Density Readings Transition Time
A

D
F

Time in Phase
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Benchmark: Measure 

accuracy against a standard 
(based on historical data)

Predict: Use 2 early densities 

to estimate transition time

Refine: Base predictions 

on brand for greater 

accuracy
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Azure SQL 
Data Warehouse

INGESTPREPAREDATA SOURCES

On Premises

Machine Learning

Power BI

ANALYZE PUBLISH CONSUME

Cortana

Web/LOB Dashboards

Azure SQL 
Data Warehouse

PI System

On Cloud

Azure Data Factory (Orchestration)

Predictions as Future Data (to PI 2015)

PI Integrator for 
Microsoft Azure
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PI System PI Integrators

PI Integrator for Business Analytics

• SQL Server

• File

• ODBC client

• Hadoop (new)

• Oracle RDBMS (new)

PI Integrator for SAP HANA

• SAP HANA

• Smart Data Integration (SDI)

PI Integrator for Microsoft Azure (Q4)

• SQL Data Warehouse (Q4)

• Azure SQL (Q4)

• Azure Data Lake (beta)
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Plant Manager

Engineer CIO

Business Analyst

IT ArchitectCOO
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Renewables

Energy production reports

Wind farm comparisons

Outlier analyses

Mining

Route optimization 

Energy reduction 

(across fleets of haul 

trucks)

Food and Beverage

Utility usages

Process analytics

Life Sciences

Reactor comparisons

Process scale-ups 

(1L, 3L, 10L, 1kL, 10kL)

Oil and Gas

Drilling and production comparisons 

Information distribution

PI Integrator for Business Analytics 

is in use today!

 IT/ OT integration

 Business intelligence and reporting

 Data warehouse integration

 Support for cross-platform projects

23
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PI Integrator for Business Analytics

PI Integrator for SAP HANA

PI Integrator for Microsoft Azure

• Start the conversation!

• Could a colleague make a better 

decision with data you see daily?

• What business intelligence tools 

could you leverage further?

• Visit YouTube or osisoft.com to see 

which PI Integrator works for you
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Contact Information

mailto:sgrubbs@osisoft.com
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Please wait for the 

microphone before asking 

your questions

Complete the Survey

for this session

State your 

name & company
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