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Access Data

ens = simulationEnsembleDatastore(location)

ens =
simulationEnsembleDatastore with properties:

DataVariables: [25x1 string]
IndependentVariables: [@x@ string]
ConditionVariables: [0x@ string]
SelectedVariables: [25x1 string]
ReadSize: 1
NumMembers: 702
LastMemberRead: [0x@ string]
Files: [702x1 string]
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Signal processing

—
[Spectrum, Frequencies]| = pspectrum(data.Flow);

4\ MathWorks

[pLow,pHigh] = bounds(Spectrum); VY

_FPeak — Fr..equencies(Spectrum==pHigh); File Edit View Insert Tools Desktop Window Help

qPeak2Peak = peak2peak(data.Flow);
qCrest = peak2rms(data.Flow);
gRMS = rms(data.Flow); o

4\ Figure 1 - O
AE BRI EIY:
50
3500
40
30
20

0
[=%
&
2500 o
— L ] h=}
qMAD = mad(data.Flow); . 0 £
Q m
o =]
NAME a SZE CLASS £ 2000 by
= 0
i alifauts 1000x3 timetable (%] §
I8 bearingPump1000+3 j g 40 1500 10 g
R 1000 ti $hi =4 o
fS blockedPu... 1000=3 timetable g 20 2
HS healthyPump 1000+3 timetable 2z 20 1000 &
E leakingPump 10003 timetable = -30
0
150 200 250 200 350 400 450 500 550 500 40
Time (ms)
© F e 0 0.2 0.4 0.6 0.8 1
WA Y mevm Normalized Frequency (x rad/sample)
on : N | A A ]
0 100 200 300 400 500 600 700 800 200
Time (ms)

18



iﬁ:[i:)ﬁ

1 2 3 4
Time LeakFault  BlockingFault  BearingFault FaultType
1 0 sec 2.8472 -0.1477 1.8000 All
2 0.001 sec -0.1498 -0.4207 1.3103 Bearing & Blocking
3 0.002 sec 0.6511 1.6521 -0.5557 Leak
4 0.003 sec 0.1469 -0.2775 1.0074 All
5 0.004 sec -0.6480 0.7065 -0.8878 Blocking
6 0.005 sec -0.8165 -0.5434 -0.3079 Blocking
7 0.006 sec -1.0061 1.2083 0.0661 Bearing
8 0.007 sec 1.0125 -1.9098 -0.7027 Leak & Blocking

iR HE
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tt = tall(ds);
tt = preprocessData(tt);
model = TreeBagger(56,tt, 'Event’');

>

(=

Evaluating tall expression using the Spark Cluster:

- Pass 1 of 2: Completed in 11 sec
- Pass 2 of 2: Completed in 2.3333 min
Evaluation completed in 2.6167 min
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function new_state = streamingFunction(data,old_state)

Preprocess signals

[data,features] = preprocessData(data);

Predict faults

[Leak,Blocking,Bearing] = predictFaultValues(features);
FaultType = predictFault(features);
[RUL,Model] = predictUpdateRUL(data.Timestamp,data.Flow,500);

Update state

new_state = updateState(data,old_state);

Write results

writeResults(Leak,Blocking,Bearing,FaultType,RUL,Model)
end 24
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results = runtests('predictFaults tests')

Running predictFaults_tests

Done predictFaults_tests

results =
1x4 TestResult array with properties:

Name
Passed
Failed
Incomplete
Duration
Details
Totals:
4 Passed, © Failed, © Incomplete.
©.01614 seconds testing time.

MR NI T e

4\ Production Server Compiler - untitled1.prj*

#) streamingFunction.

4\ MathWorks

Server Address

Accepting client connections on: http://localhost:9510/streamingFunction

Server Requests @

Server started. Start client.

Clear All Requests

¥ Server Log

22 [Sat Nov 03 18:54:15 EDT 2018] binding to endpoint '[::]:9910 ~
23 [Sat Nov 03 18:54:15 EDT 2018] using '[:):9910"

24 [Sat Nov 03 18:54:15 EDT 2018] bound to '[:]:9910"

25 [Sat Nov 03 18:54:15 EDT 2018] [SERVICE:date_clock] Starting

26 [Sat Nov 03 18:54:15 EDT 2018] [SERVICE:date_clock] Started successfully

27 [Sat Nov 03 18:54:15 EDT 2018] [SERVICE:http] [endpoint:[::]:9910] Starting

28 [Sat Nov 03 18:54:15 EDT 2018] [SERVICE:http] [endpoint:[::]:9910] Waiting for a connection on port 9910

29 [Sat Nov 03 18:54:15 EDT 2018] [SERVICE:http] [endpoint:[::]:9910] Started successfully

30 [Sat Nov 03 18:54:15 EDT 2018] [SERVICE:http] [endpoint:[::]:9910] Listening for connections v

SavelLog Clear Log
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Pump Summary

R AN B AR R TN AR 5

Add a filter +
Pump Selection Fault Events Leakage Analysis
Pump Selecti
ump Selection 0065
Pump24 X | | ~ LA
@067
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®0.69
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I ] 8 e07

Fault Events -' T
' ‘ @072
‘ ®0.73

Pump Average results .
a
Max Average Average \/
Timestamp date ranges Bearing Blocking Leak
October 28th 2018, 17:00:00.000 to November 8th 2018, 0.004 0.698 0
22:52:59.697
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