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Kepler Sensor Platform

An open-source, vender-neutral extension
to the Kepler workflow system for full
lifecycle management of sensor networks.




Kepler Sensor Platform
Capabilities

Provides tools for
Amonitoring and controlling sensors

Asensor data analysis, modeling,
visualization, documentation, archival, and
archive retrieval

Ascheduling workflows (QA/QC, alerting,
processing, archival, etc.) for periodic,
remote execution



Kepler Sensor Platform Architecture
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Automatically generate Site Layout
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Realtime Monitoring
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Site Layout with context added
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Sensor configuration
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Sensor configuration

® Kepler File Edit View Workflow

Tools Window Help
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isOn:

samplingPeriod:
datalogger:
sensorServer:
coefficients:
conversion-type:
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measurement-unit:
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Datalogger configuration

® Kepler File Edit View Workflow Tools Window Help £ Tue, 5/10/11 17:08 &

(3] Edit parameters for Campbell CR800

SPAN Server: gpp.msi.ucsb.edu

/’?‘ Active Program: 'CR800 program to sample battery voltage,
- \ 'and 2 sq311 (apogee linear light sensors)
'into tablel scans every 5s, samples every 30s.

'wiring:
'sq311_1 - red to sel, black to power ground, clear to signal ground
'sg311_2 - red to seb, black to power ground, clear to signal ground

'Declare Variables and Units
Public Batt_Volt
Public sq311_1
Public sq311_2

Units Batt_Volt=Volts
Units sq311_1=mV
Units sq311_2=mV

'Define Data Tables

DataTable(Tablel,True,-1)
Datalnterval(0,30,Sec,10)
Average(1,Batt_Volt,FP2,False)
Average(l,sq311_1,FP2 False)
Average(l,sq311_2,FP2,False)

EndTable
'Main Program
BeginProg
Scan(1,Sec,1,0)
'Default Datalogger Battery Voltage measurement Batt_Volt:
Battery(Batt_Volt)
'Generic Single-Ended Voltage measurements sq311_1
VoltSe(sq311_1,1,mV2500,1,True,0, 60HZz,1.0,0.0)
'Generic Single-Ended Voltage measurements sq311_2
VoltSe(sq311_2,1,mV2500,6,True,0,_ 60Hz,1.0,0.0)
'Call Data Tables and Store Data
CallTable(Tablel)
NextScan
EndProg

Cancel ' Help ) ( Preferences ~ Restore Defaults ) [ Remove ' Add ) € Commit )




Sensor as streaming data source
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Workflows to Automate Site Control

DE Director

Sampling Rate

—4

, sensor(
Expression

in < 5075108 »

TimedDelay

This workflow changes the sampling rate of the sensor
based on the data values.

Sensor actor colors:

green: sensor is on

blue: changing sampling rate
gray: workflow not running
brown: sensor control pending

NOTE: to run this workflow, the sensor simulator must be running. Instructions are here:
https:/ /kepler-project.org/developers/incubation/kepler-engineering-view-for-reap /running-sensor-simulator




Sensor Simulator
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Realtime Plotting
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Plotting T Plot Designer
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Plotting T Plot Viewer
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Archival Workflow - DataTurbine to Metacat

kepler.modules/sensor-view/workflows/

This workflow archives streaming data from a DataTurbine server into a Metacat.

For each sensor, a datapackage s created. The workflow keeps track of what data have aiready been archived

DataTurbine channels must follow a naming convention, i.e, this workflow expects to be run against a DataTurbine server

that is receiving data from SpanTodt (details here;: TODQ). It's intended one person schedule this workflow to be run periodically
l'o schedule, use the Workflow Scheduler, from the Tools menu.

Configure these parameters
Source DataTurbine: @ DataTurhineServerAddress: "gpp.msi.ucsb.edu:3333°
o OnlyArchiveSpecificSensoriDs true
@ SensorName: {"CR800_sq311_2")
@ DataloggerName: ["CR800")
@ SiteName: |"gpp”)

Destination Metacat: o EcoGridPutService URL: “http //kepler-dev.nceas, ucsh . edu/kepler/services /PutService”
P P

@ EcoGridAuthSarviceURL: “hiip //kepler-dev.nceas.ucsb edu/kepler/servces/Authentiicationservice”

PN Drector

Ecogrid Writer
p h
>

Cleanup

stArchave Info GetArchivingTimeSpan Generate

UpdatelastArchivinginformation

@ ToMillisecond: "1000"

® DBConnectionURL: [driver = "org. hsqldb.jdbeDriver®, password = ™, url = "jdbc hsgldb tile. "+ propertyl" KEPLERUSERDATA ) + "Dataturbine ToMetacar”, user = "sa"|
o DateTimeStringFormat. “yyyy-MM-dd HH:mm ss"



Schedule Sensor Data Archival

Workflow Scheduler
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Workflow ArchiveDataturbineDataToMetacat
Location keplerDevRepository
Start Time MM/dd/yyyy hh:mm:ss
End Time vMM/dd/yyyy hh:mm:ss
Interval hours 14
Workflow Run Engine keplerDevWorkflowEngine T]
Result Destination localRepository T]
Existing Schedules
Status Start Time End Time Interval Run Engine Destination

Close



Sensor Specific Scheduler
(under construction)




