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with R and Pl

» 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

Pl

* ... needs no further introduction
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Goal of this presentation

Help you understand:

* Why to use R for on Pl-data

« How to use R for on Pl-data

Show you:

e How easy it is to use R for on Pl-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 V

2. Getting Data

3. Using Asset Framework
4. Writing data back to Pl

5. Doing

» 2 examples
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How to get your data out of the Pl System and into R using the Pl Web API

GETTING DATA
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Getting data

library(piwebapi)

pi = piwebapi$new(pi_server_ address, , username, password,

data = pif$data$getInterpolatedvalues(path

startTime =

endTime =

interval =
| ltimestamp  Jvalue __|unitsAbbreviation _ |good |questionable |
2018-06-30T22:00:00Z 322.4664 1 0
2018-06-30T22:15:00Z 331.2576 1 0
2018-06-30T22:30:00Z 334.9206 1 0
2018-06-30T22:45:00Z 334.7985 1 0
2018-06-30T23:00:00Z 337.9731 1 0
" 2018-06-30T23:15:00Z 341.514 1 0
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Getting data

data = data %>%

select(timestamp, value) %>%
mutate(timestamp = ymd hms(timestamp, tz =

| [tmestamp Jvalue
1-7-2018 00:00 322.4664

1-7-2018 00:15 331.2576

1-7-2018 00:30 334.9206

1-7-2018 00:45 334.7985

1-7-2018 01:00 337.9731

m 1-7-2018 01:15 341.514
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Getting data
= '2018-08-01', interval = "15m") {

get.interpolated = function(tag, startTime = '2018-07-01", endTime =
path = pastee( 'pi:\\\\SR-16635\\"', tag)

data = pi$datatgetInterpolatedvalues(path path,
startTime = startTime,

endTime endTime,
interval interval)

data = data %»%
select(timestamp, value) %>%
mutate(timestamp = ymd hms(timestamp, tz = ‘Europe/Amsterdam’)) %>%
rename_(.dots = setMames(“value™, tag))

return(data)

}

get.interpolated( ' FR-MOWE-PT@1-meetwaarde")
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Getting data

list.of.tags list(

list.of.timeseries = lapply(list.of.tags, get.interpolated)

dataframe list.of.timeseries %>% reduce(left join, by =

1-7-2018 00:00
1-7-2018 00:15
1-7-2018 00:30
1-7-2018 00:45
1-7-2018 01:00
1-7-2018 01:15

OSlsoft
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296.4591
295.7265
295.4823
297.4359
301.0989
296.5812

299.1453
287.6679
296.4591
305.9829
294.8718
294.5055
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369.3529
364.8352
364.1026
364.7131
371.3065
369.3529
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How to load and explore Pl Asset Framework-structures in R

ASSET FRAMEWORK
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Asset Framework

() FRL Friesland
FRL-01 Viieland
FRL-02 Terscheling
FRL-03 Ameland

l|@| Name | Description | category |T3rpe (9 FRL-04 Schiermonnikoog
i fo 9 FRL-05 Dokkum-Holwerd
d : (9 FRL-06 Buitenpost
B i vitens Mone DBMDataRef Gebiedspatroon
(J FRL-07 Leeuwarden
R 3 000 TEST Mone 1 FRL-07-01 Leeuwarden-stad
B (7 001SPECIALS MNone \ 9 FRL-07-01-A Westeinde
H-® | F FLV Flevoland / Mone DEMDataRef_Gebiedspatroon (9 Drukmeting MLDK
E-|{B | (G FRL Friesland More DBMDataRef_Gebiedspatroon & Drukmeting MLH
E-|EB |  GEN Gelderland{Noord Mone DBEMDataRef Gebiedspatroon s i i
9 FRL-07-01-B Bigaard I
E-{B | G GEO Gelderland-Cost MNone DEMDataRef Gebiedspatroon Nt
(J FRL-07-01-C Bilgaard II
@ —FLi i
&3] (P GEZ Gelderland-Zuid Mone DEMDataRef_Gebiedspatroon FRL-07-01-D Lekkum Zwette
BB | G OVN Overijssel-Noord None DEMDataRef_Gebiedspatroon FRL-07-01-E Camminghab...
BB | G OVZ Overijssel-Zuid MNane DEMDataRef_Gebiedspatroon (P FRL-07-01-F Oranjewijk-Ni...
- B | { URM Utrecht-Randmeren None DEMDataRef Gebiedspatroon & FRL-07-01G Aldian
& B | @ UTR Utrecht-Randmeren None DBMDataRef Gebiedspatroon et
FRL-07-01-1 Goutu
E-{E | G UTW Utrecht-West None DBMDataRef_Gebiedspatroon 9 s
om e — T L FRL-07-02 Hurdegaryp
UTZ Utrecht-2ui None i L e FRL-08 Grou-Franeker

!
]
B | (J FRL-09 Sneek
<@ | (J FRL-10 Joure-Heerenveen
]
]

(J FRL-11 Gorredik
FRL-12 Oosterwolde-Drachten

i OO OO o OO OO
1 C R e C e
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HEEEEEEEEEEE. AT YYA R AR S
Asset Framework

Explore structure
 Children / parents
« Search full hierarchy
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How to write data back into the Pl System using the Pl Web API

WRITING BACK TO Pl
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Writing back to Pl

pi.value = PITimedValue(timestamp = as.character(now()), value

web.id = pi%$data$convertPathToWebId(

pi$stream$updatevValue(webId = web.id, PITimedValue = pi.value)

pi$data$getRecordedValues(path = , startTime = , endTime =

| [timestamp _[value [unitsAbbreviation (good [questionable __[substituted
2018-08-08T09:28:46Z 42 1 0 0
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How to analyse, model, predict and plot in R using this Pl-data

DATA SCIENCE
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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

Water usage Overijssel-Zuid
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Night's Watch

Em ai I Rapport Nachtwacht v2
Dagelijkse Afwijkingen

Gebied Bovengrens Gemeten Gemiddelde Flow Verwachte Gemiddelde Flow Afwijking Gemiddelde Flow P- Afwijkende

Overschreden (m3/u) (m3/u) (m3/u) waarde punten
%g:i:::rv"’mm’" - Nee 102.5 66.9 356 0.005 3
OWVN-03-02 Ommen Nee 104.1 89.7 144 0.092 1
GEN-07-01 Apeldoorn Nee 408.8 306.0 102.8 0.318 1
FRL-10-05 Munnekeburen Ja 308 26.8 39 0719 0
OVZ-01-01 Hellendoorn-Rijssen Nee 168.6 1239 448 0.862 1
UTW-04-01 IJsselstein Nee 30.4 18.1 123 0.977 1
GEZ-02-01 Groesbeek-hoo; Nee 59 43 16 0987 2

Toename in gemiddelde verbruik

Gebied Vorige Gemiddelde (m3/u) Nienwe Gemiddelde (m3/u) T (m3/u)
FRL-09-04 Hee; -1988 -359 1629
0OVZ-03 Stedenband 4379 3435 1055
OVZ-03-03 Enschede lagezone 1888 2846 958
UTR-02 Putten 1178 2115 93.7
GEN-11-01 Putten 734 161.0 876
UTR-02-01 Putten 73.9 159.8 85.9
GEN-07 Apeldoom 2715 3344 629
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Night's Watch

Assessment still done by people, but less work

Wekelijks gemiddelde van verbruik
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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

Watergebruik per provincie per maand

Flevoland Friesland Gelderland Overijssel Utrecht

Gebruik (geschaald)
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2012 2014 2016 2018 2012 2014 2016 2018 2012 2014 2016 2018 2012 2014 2016 2018 2012 2014 2016 2018
Jaar
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This presentation is almost over, just give me a few more minutes of your attention

CONCLUSIONS
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Conclusions

Using R in combination with the Pl Web API allows us to:
* easily get data from P
* make good use of Asset Framework structures

* write data back into P|
* bring your 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”

IIIII
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Wanna know more?

 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
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Questions? Please rate this session
In the mobile app!

Please wait for
the microphone

DOWNLOAD —
THE MOBILE APP

- Rate sessions and provide feedback &
« Meet and connect with other attendees
OSlsoft

Join the conversation and SHARE PIWorld
what you saw #osisoft #piworld

State your
name & company

# Download on the
¢ App Store

B EBoSQIe Play

0OSlsoft.
- Pl\World sarceLona 2018 #PIWorld  ©2018 OSlsoft, LLC 30



SB1E KeA LEBOHA

TAPADH LEIBH 19U Y =
OZIEKUJE Clip o mpmanan MISAOTRA ANAO %

NGLZQ%?S&.@U OBRIGADO 1)%ii 3

= DANKIE reriMakasiH & DANKON 7ANK TAPADH LEAT 5
E- MULTUMESC
e et < FAAFETAI
2 PAKMET CI3lE PI W Id

GO RAIBH MAITH AGAT 2 or el Sl

snArofArs GRACIAS < TH AN K YO U 13'?E$E\}é'|§bé\ I;(BDAEAI\R m

<E
TUBTIATORAPAM Z e EvxapIsTQ GRATIAS TIBI S GRAZIE

Al SALAMAT MAHALO |IA‘OE  TAKK SKALDU HA °< DI ou MESI

RAHMATHAMENlﬁgL GRAZT) i = = BYBESTEVELE T DAKUEM
PAXMATCATA & 51paS I WERE  Termakasis MATUR NUWUN

CAM ON BAN Z UATSAUG RAU KOJ
WAZVIITA é EVIIAFHWOArCoﬂAPAM

0OSlsoft.
PlWOI"d BARCELONA 2018 #PIWorld  ©2018 OSlsoft, LLC 31



