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HOW OFTEN HAVE WE SEEN THIS?



People Do Not Always 
Honour Water Restrictions

Government Water Restriction



The Aral Sea's Eastern Basin Is 
Dry for First Time in 600 Years

The Colorado River Is Dying

2011

2014

1985 2014



WATER CONSERVATION
• USING SMARTER SPRINKLERS

• LOCAL, CONTINUOUS, REAL TIME ANALYSIS TO DETERMINE THE NEED TO WATER

• CONNECTS TO BACK END SYSTEMS FOR IN-DEPTH
ANALYSIS

• CHECKS SOIL MOISTURE

• TAKES WEATHER INTO ACCOUNT

• HONORS GOVERNMENT WATER RESTRICTIONS

• EFFECTIVE IRRIGATION BASED ON HISTORICAL 
AND PREDICTIVE ANALYSIS



DEMO

• SIT BACK AND ENJOY THE SHOW



Smart sprinkler device
The hub that connects the actual sprinkler to back end systems

Smart sprinkler – Raspberry Pi
Local analytics running on Apache Quarks

Visualization server
Connects the browser UI to other components

The Weather Company API
Provides weather data

Rapid web UI development

Analytics to determine whether the sprinkler can be turned on
-- Weather forecast
-- Governance (water ban)



QUARKS APPLICATION DESIGN

Sprinkler Controller
(Simulate Moisture Reading and 

Sprinkler)

SprinklerSimulatorWithSensor
(Interact with devices via Pi4J)

Pi4J
Moisture 
Sensor

Buzzer

SmartSprinklerApp
Quarks Topology:

Local Analytics
Send Data to Watson IoT Platform

• Continuously monitors moisture reading from soil
• Calculate rolling average from a window of data
• If the soil is too dry, send request to turn on sprinkler
• Only turn on sprinkler if the backend service sends a command to turn on sprinkler



The Setup – Moisture Sensor

• Raspberry Pi 2

• VCC – 3v3 (Pin 1)
• GND – GND (Pin 9)
• DO (Digital Out) – GPIO 17 (Pin 11)

• Provide reading whether there is moisture 
detected

• Returns LOW if there is moisture, HIGH if it’s dry.

Moisture Sensor

VCC GND DO



The setup – Sprinkler (aka buzzer)

• Raspberry Pi 2

• GND – GND (Pin 6)
• GPIO 27 (Pin 13)

Buzzer

GND



SPRINKLER CONTROLLER
• Get Moisture Reading, Control Sprinkler, Control Rain 

Simulation

• Provide moisture reading to Quarks Toopology
• Implements Supplier<Reading> interface to provide 

data to Quarks Topology

• Reading – implements Serializable



SPRINKLER SIMULATOR



PROVISION GPIO PINS

• Pi4J follows abstract pin number pin from WiringPi Project
• http://pi4j.com/pins/model-2b-rev1.html#

• Moisture Sensor:  Pin 11 -> GPIO_00 in Pi4J
• Buzzer:  Pin 13 -> GPIO_02 in Pi4J



PROVIDING MOISTURE READING

• SprinklerSimulatorWithSensor
• Implements Supplier<Reading>



CONTROLLING SPRINKLER / BUZZER



POLLING FROM SPRINKLER CONTROLLER



CALCULATING ROLLING AVERAGE



MAKING WATER REQUESTS



COMMANDS FROM IoT PLATFORM



com.ibm.streamsx.iot (toolkit)

Analytics
(application)

Device events

Publish

com.ibm.streamsx.iot.watson.apps::IotPlatform
(pre-built application)

Device commands

Subscribe

BACK-END ANALYSIS USING STREAMING ANALYTICS



RESOURCES

• Apache Quarks
• http://quarks.incubator.apache.org

• Recipes @ DeveloperWorks:
• https://developer.ibm.com/recipes/tutorials/apache-quarks-on-pi-to-watson-iot-foundation/
• https://developer.ibm.com/recipes/tutorials/connect-apache-quarks-on-pi-to-the-streaming-analytics-service/

• IBM Streams:
• http://www.ibm.com/analytics/us/en/technology/stream-computing/

• Streaming Analytics Service
• https://console.ng.bluemix.net/catalog/services/streaming-analytics

• IoT Platform Bluemix Service
• http://www.ibm.com/cloud-computing/bluemix/internet-of-things/



THANK YOU

http://quarks.incubator.apache.org
Apache Quarks is currently undergoing Incubation at the Apache Software Foundation.�


