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but not hard
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ABSTRACT

Big data has been dominating the IT mindshare for the last few years. And, with a slew of new technologies, i.e. in-
memory database, NoSQL, machine learning, and cloud added to the Big data - Hadoop ecosystem, IT is left to 
grapple with reality vs. hype. Where do you begin, and how do you proceed? McKinsey, in a January 2015 article –
“Getting Big Impact from Big Data” - makes these recommendations: 

“Visualization tools… are putting business users in control of the analytics tools by making it easy to slice and dice data, define the 
data exploration needed to address the business issues, and support decision making,” writes David Court. Earlier in the article he 
says “…analytics specialists builds models targeted to specific use cases. These models have a clear business focus and can be 
implemented swiftly.” 

Sensor data, i.e. time-series data from aircraft or ground assets or from manufacturing operations, has its own 
flavor of bigness – along with its three V’s - volume, velocity, and variety to make up the industrial big data. But we 
have successfully dealt with it across numerous industries – in power generation, oil & gas, chemicals, 
pharmaceuticals, metals and mining, paper & pulp, utilities such as water, gas and electric transmission and 
distribution, critical facilities, data centers, and others. 

And, in working with our customers, we find self-service data analytics using models targeted to specific use cases 
is key to rapid insights – whether it is small data or large data, or even big data. Attend this session – we will 

explore the various ways to getting insights from data. 

http://www.mckinsey.com/insights/business_technology/getting_big_impact_from_big_data
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Time-series data is different – but not hard

• Instruments and sensors - data, data sampling, data rates, data compression…

• Shaping the data - list, hierarchical…, data structure, data dictionary… 

• Calculations - virtual sensor, expressions, roll-ups, SQC, FFT… streaming data

• Framing the time-series data - Start/End of a time window…

• Out-of-the-box - visualization, display tricks, replay, Excel, notifications, smart device…

• External - business intelligence, data mining, machine learning, Matlab, R, Big Data…
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Instruments and sensors – data, data sampling, data rates, data compression…
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10−5 to 104
𝑠𝑖𝑔𝑛𝑎𝑙 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑟𝑎𝑛𝑔𝑒

Instruments and sensors – data, data sampling, data rates, data compression…

o𝑛𝑐𝑒 𝑎 𝑑𝑎𝑦 𝑡𝑜 𝑚𝑖𝑐𝑟𝑜𝑠𝑒𝑐𝑜𝑛𝑑𝑠

109 𝑏𝑖𝑙𝑙𝑖𝑜𝑛 𝑜𝑟𝑑𝑒𝑟 𝑜𝑓 𝑚𝑎𝑔𝑛𝑖𝑡𝑢𝑑𝑒
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Instruments and sensors – data, data sampling, data rates, data compression…
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GT56.TIC.PV

WT11.SI.PV

P56.PEF.CALC

GP23.ATHK8.PV

Specifying the meta-data

Rotor Speed

Efficiency

PI Data 
Archive

PI AF (Microsoft SQL)

Shaping the data - list, hierarchical…, data structure, data dictionary… 
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Calculation – Expression

Boiler1

Flow Out

Fuel Flow Rate

Boiler2

Flow Out

Fuel Flow Rate

Efficiency

Boiler Template

Boiler Efficiency = Average(Boiler1, Boiler2…BoilerN)

Boiler3

Flow Out

Fuel Flow Rate

Efficiency

Efficiency   =   (Flow Out / Fuel Flow Rate * 3.14) 

Calculations – virtual sensor, expressions, roll-ups, SQC, FFT… streaming data
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Referenced Asset(s)
Turbine WT12

Attributes
Reason Code
Comment

Define your Events

Downtime

Referenced Asset(s)
HVAC 039

Attributes
Average Humidity
Deviation from SP

Excursion

Referenced Asset(s)
Mixer PM31

Attributes
Recipe
Product
Feed Source

Batch

Event

Start 
Time

End 
Time

Context

Framing the time-series data - Start/End of a time window…

PI EF (Microsoft SQL)
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Time-Series Data, Assets and Events

PI Data 
Archive

PI Asset 
Framework

PI Event 
Frames

Element 
Attributes

Event Frame 
AttributesDowntime

Process Excursions

Startups

Shifts

Batches

Shutdowns

Environmental Excursions

Grade Changes
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Industrial Big Data

 Volume - huge
– Millions and billions and trillions of measurements

 Velocity - high
– Every few seconds, and some with millisecond/microsecond precision

 Variety - many
– Production  - sensor, automation controls - time-series data 
– Quality - lab data 
– Maintenance - relational, text
– Inventory - relational, transactions
– Other - manual input with annotations, web pages, external systems…
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Out-of-the-box - visualization, display tricks, replay, Excel, notifications, smart device…
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PI Server
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http://www.osisoft.com/Templates/item-abstract.aspx?id=11029

Facility manager’s screen

Simultaneous heating and cooling

http://www.osisoft.com/Templates/item-abstract.aspx?id=11029
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Out-of-the-box - visualization, display tricks, replay, Excel, notifications, smart device…
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Nuclear
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OSIsoft Partner:  Metrix – SETPOINT  www.setpointvibration.com

http://www.setpointvibration.com/
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Phasor measurements  - FFT and SQC charts



© Copyright 2015 OSIsoft, LLC

http://dfpicoresight/Coresight/#/PBDisplays/10073

Out-of-the-box - visualization, display tricks, replay, Excel, notifications, smart device…

http://dfpicoresight/Coresight/#/PBDisplays/10073
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PI Integrator

• Guaranteed Delivery & Storage
• Full Fidelity of Sensor
• Optimized for Real-Time
• Backup/Restore
• HA
• Security

System of Record

• Designed to Analyze Large Sets
• Expects that the Data Exists
• Problem Defines Data Shape
• Typically Evenly Spaced in Time

Analytics Packages
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Business Intelligence / Visual Analytics
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Step 1
Step 2
Step 3
Step 4
Step 5
Step 6
Step 7
Step 8
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Machine Learning and Predictive Analytics



© Copyright 2015 OSIsoft, LLC 57



© Copyright 2015 OSIsoft, LLC 58



© Copyright 2015 OSIsoft, LLC 59



© Copyright 2015 OSIsoft, LLC 60



© Copyright 2015 OSIsoft, LLC 61

PI System with MATLAB…
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https://www.naspi.org/File.aspx?fileID=1343

Phasor Analytics

http://www.osisoft.com/resources/presentations/presentation_abstracts/2014_-_Industry_Session_-
_Transmission_and_Distribution,_Smart_Grid/TD140050_Real-time_Event_Detection_of_Microgrid_Dynamics.aspx

Phasor Analytics

https://www.naspi.org/File.aspx?fileID=1343
http://www.osisoft.com/resources/presentations/presentation_abstracts/2014_-_Industry_Session_-_Transmission_and_Distribution,_Smart_Grid/TD140050_Real-time_Event_Detection_of_Microgrid_Dynamics.aspx
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http://www.informationweek.com/strategic-cio/executive-insights-and-innovation/merck-optimizes-manufacturing-with-big-data-analytics/d/d-id/1127901

http://www.informationweek.com/strategic-cio/executive-insights-and-innovation/merck-optimizes-manufacturing-with-big-data-analytics/d/d-id/1127901


© Copyright 2015 OSIsoft, LLC

Gopal GopalKrishnan, P.E.

gopal@osisoft.com

Solution Architect

OSIsoft, LLC
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Time-series data is different, 
but not hard…
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Thank You


