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Data Science with R and the PI System 
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Drinking water process 
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Data Science with R and PI 

Data Science 

• Collection of methods to use the scientific method, statistics and algorithms to 
extract knowledge and insights from data 

 

R 

• A programming language popular amongst data scientists and statisticians 

 

PI 

• … needs no further introduction 
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Goal of this presentation 

Help you understand: 

• Why to use R for Data Science on PI-data 

• How to use R for Data Science on PI-data 

 

Show you: 

• How easy it is to use R for Data Science on PI-data 
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Why R? 

• Data analysis, data handling, statistics, machine learning 

 

• Is R always the best solution? NO! 

 

• Benefits of R: 

• Open source / community 

• Reproducibility 

• Flexibility 
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Overview 

1. Introductions √ 

 

2. Getting Data 

 

3. Using Asset Framework 

 

4. Writing data back to PI 

 

5. Doing Data Science 
 2 examples 
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GETTING DATA 

How to get your data out of the PI System and into R using the PI Web API 
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Getting data 

  timestamp value unitsAbbreviation good questionable 

1 2018-06-30T22:00:00Z 322.4664   1 0 

2 2018-06-30T22:15:00Z 331.2576   1 0 

3 2018-06-30T22:30:00Z 334.9206   1 0 

4 2018-06-30T22:45:00Z 334.7985   1 0 

5 2018-06-30T23:00:00Z 337.9731   1 0 

6 2018-06-30T23:15:00Z 341.514   1 0 

…… 
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Getting data 

  timestamp value 

1 1-7-2018 00:00 322.4664 

2 1-7-2018 00:15 331.2576 

3 1-7-2018 00:30 334.9206 

4 1-7-2018 00:45 334.7985 

5 1-7-2018 01:00 337.9731 

6 1-7-2018 01:15 341.514 

…… 
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Getting data 
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Getting data 

  timestamp FR-MHST-PT01-meetwaarde FR-MAMN-PT01-meetwaarde FR-MELE-PT01-meetwaarde 

1 1-7-2018 00:00 296.4591 299.1453 369.3529 

2 1-7-2018 00:15 295.7265 287.6679 364.8352 

3 1-7-2018 00:30 295.4823 296.4591 364.1026 

4 1-7-2018 00:45 297.4359 305.9829 364.7131 

5 1-7-2018 01:00 301.0989 294.8718 371.3065 

6 1-7-2018 01:15 296.5812 294.5055 369.3529 

…… 
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ASSET FRAMEWORK 

How to load and explore PI Asset Framework-structures in R 
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Asset Framework 
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Asset Framework 

Explore structure 

• Children / parents 

• Search full hierarchy 
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WRITING BACK TO PI 

How to write data back into the PI System using the PI Web API 
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Writing back to PI 

  timestamp value unitsAbbreviation good questionable substituted 

1 2018-08-08T09:28:46Z 42   1 0 0 
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DATA SCIENCE 

How to analyse, model, predict and plot in R using this PI-data 
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Data Science 

Two examples: 

 

• Night’s Watch 

• Water usage predictions 
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Night’s Watch 

Water usage during the night is a good indicator of small leaks 
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Night’s Watch 

Email 



#PIWorld      ©2018 OSIsoft, LLC 

 

Night’s Watch 

Assessment still done by people, but less work 



#PIWorld      ©2018 OSIsoft, LLC 

 

Water usage predictions 

How will water usage change in the next 1-20 years? 

 

 Great strategical importance for Vitens 

 

Model water usage based on external data: 

• Weather 

• Holidays 

• Economic growth 

• Population growth 

• … 
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Water usage predictions 
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CONCLUSIONS 

This presentation is almost over, just give me a few more minutes of your attention 
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Conclusions 

Using R in combination with the PI Web API allows us to: 

• easily get data from PI 

• make good use of Asset Framework structures 

• write data back into PI 

• bring your Data Science projects to the next level 
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Conclusions 

“Now that you have seen how easy it is,  

there is no reason not to give it a try” 
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Wanna know more? 

28 

• Sjoerd Boersma 

• Data Scientist 

• Vitens N.V.  

• Sjoerd.Boersma@vitens.nl 

• Go to https://github.com/osimloeff/PI-Web-API-Client-R 

• Visit https://PISquare.osisoft.com for community 

• Visit the Data Science booth in the expo 

https://github.com/osimloeff/PI-Web-API-Client-R
https://github.com/osimloeff/PI-Web-API-Client-R
https://github.com/osimloeff/PI-Web-API-Client-R
https://github.com/osimloeff/PI-Web-API-Client-R
https://github.com/osimloeff/PI-Web-API-Client-R
https://github.com/osimloeff/PI-Web-API-Client-R
https://github.com/osimloeff/PI-Web-API-Client-R
https://github.com/osimloeff/PI-Web-API-Client-R
https://github.com/osimloeff/PI-Web-API-Client-R
https://pisquare.osisoft.com/
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Questions? 

Please wait for 

the microphone 

State your  

name & company 

Please rate this session 

in the mobile app! 

Search 

“OSIsoft” in 

your app store 

30 
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