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#ibminterconnect 

These Slides are from my Breakout Session: IND-2119: 
“A Primer to Programming an Internet of Things Device 
on IBM Bluemix” 
 
Please review the replay of that presentation for more 
information. 
 
The last few slides here are reference slides and have 
links which may be particularly helpful 
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Agenda 

• The Story Behind the Project 

• Requirements 

• Bluemix Recipes 

• Hardware 

• Architecture 

• MQTT 

• IoT Foundation Quickstart 

• Creating the Application in Bluemix 

• Binding to IoT Foundation 

• Node-RED flow 
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Cabin Fever 
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Requirements 

1. If the temperature goes above a set point (“low set point”) or above a “high set point,” 
then a notification is sent to the owner (preferably by SMS). The Unit will also continue 
to report the temperature every hour for 12 hours. 

2. The owner may change the set points via an email (via SET command) 

3. The owner may also request (via an email) temperature reports to be sent (via CMD 
command) 

4. In case the unit is malfunctioning, the owner may stop all reporting by issuing a 
command via email (via RPT command) 

5. The unit will send the temperature when it first powers up (this will help the owner to 
know that there was possibly a power loss and power has returned) 

6. Every week (in intervals of a week since powering up or the last command received), a 
report will be sent of the temperature. This will be a reminder that the unit is still working 
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Recipes 
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Hardware: Arduino Uno, Ethernet Shield, DS18B20 Temperature 
Sensor 

6 



#
ib

m
in

te
rc

o
n
n
e
c
t 

IBM Bluemix 

Architecture 
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email Node-RED 

IoT Foundation 

(includes 

MQTT Broker) 

SMS 

Arduino Uno 

MQTT 

Temp 

Sensor 

Ethernet 

Shield 
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MQTT 
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MQTT 

Broker 

IBM Bluemix 

 

 
Node-RED 

app 

Arduino Uno 

with Ethernet Shield 

and temperature sensor 

 

Node-RED App 

Publishes “Commands” 

to MQTT “Topic” 

Device subscribes to MQTT 

“Topic” to receive 

“Commands” from  

Node-RED 

Device publishes to MQTT 

“Topic” to create “Events” (with 

Temperature data)  

Node-RED app subscribes to 

MQTT “Topic” to receive 

“Events” from Device (with 

Temperature data)  

“Application” 

“Device” 
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IBM IoTF Quickstart 
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Quickstart Data Graph 

10 
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Bluemix Catalog: IoT Boilerplate 
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Creating an App 
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Staging 
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Running 
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Internet of Things Foundation Service in Catalog 

15 



#
ib

m
in

te
rc

o
n
n
e
c
t 

Link to IoTF Service 

16 Note: follow prompts to re-stage 
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IoT Service 
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Register the Device 
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Add Device Type 
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Add Device (and Registration) 
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Add Yourself to the Organization (Important) 
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Bluemix Node-RED 
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Node-RED flow 
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“IBM IoT-out Node” Used to Send Command to Device 
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“IBM IoT-in Node” Used to Echo Command to Device 
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“IBM IoT-in Node” Used to Input Device Event 
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Converting eMail Command to JSON 
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Debugging 
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Insights for Weather 
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IoT Real-Time Insights 
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http://www.ng.bluemix.net/docs/services/iotrtinsights/index.html  

http://www.ng.bluemix.net/docs/services/iotrtinsights/index.html
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Take aways 

31 

Let’s take a moment to think of 

one take-away you have from 

this presentation 

 

Also, please submit a survey! 
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How to Contact me 

32 

Please reach out and Connect to me! 
(tell me why you want to connect) 
 
 
 

• Blog: http://www.henrywill4.com 
• Twitter: @henrywill  and @pmlessons 
• International Project Management Group 

(Founded by Mr. Will): 
http://www.pmlessonslearned.com 

• Blog post about this project 
• http://henrywill4.blogspot.com/2016/02/cabin-

fever-part-6-smart-temperature.html 
• You’ll find me updating that post with more info 

during this InterConnect 2016 conference 
 

http://www.henrywill4.com/
http://www.henrywill4.com/
http://www.pmlessonslearned.com/
http://www.pmlessonslearned.com/
http://www.pmlessonslearned.com/
http://www.pmlessonslearned.com/
http://www.pmlessonslearned.com/
http://www.pmlessonslearned.com/
http://www.pmlessonslearned.com/
http://www.pmlessonslearned.com/
http://www.pmlessonslearned.com/
http://www.pmlessonslearned.com/
http://www.pmlessonslearned.com/
http://www.pmlessonslearned.com/
http://www.pmlessonslearned.com/
http://www.pmlessonslearned.com/
http://www.pmlessonslearned.com/
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For More In-depth discussion…  

Stop by and see me at my “Ask Me Anything” Session 

• IDA-6963 - Connecting Node-RED Flows to the IBM 
Watson IoT Platform for an IoT Device 

• Wednesday Feb. 24, 12:00 PM to  2:00 PM 

• Venue : Mandalay Bay Solution EXPO 

• Room : dev@interconnect - Ask Me Anything Station 1 

 

• Please also review the replay of my Breakout Session: 
“IND-2119 : A Primer to Programming an Internet of 
Things Device on IBM Bluemix”  

33 



#ibminterconnect 

Reference Slides are 
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Notices and Disclaimers 
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Copyright © 2016 by International Business Machines Corporation (IBM).  No part of this document may be reproduced or transmitted in any form without written permission 

from IBM.  

U.S. Government Users Restricted Rights - Use, duplication or disclosure restricted by GSA ADP Schedule Contract with IBM. 

Information in these presentations (including information relating to products that have not yet been announced by IBM) has been reviewed for accuracy as of the date of 

initial publication and could include unintentional technical or typographical errors. IBM shall have no responsibility to update this information. THIS DOCUMENT IS 

DISTRIBUTED "AS IS" WITHOUT ANY WARRANTY, EITHER EXPRESS OR IMPLIED.  IN NO EVENT SHALL IBM BE LIABLE FOR ANY DAMAGE ARISING FROM THE 

USE OF THIS INFORMATION, INCLUDING BUT NOT LIMITED TO, LOSS OF DATA, BUSINESS INTERRUPTION, LOSS OF PROFIT OR LOSS OF OPPORTUNITY.  IBM 

products and services are warranted according to the terms and conditions of the agreements under which they are provided.  

Any statements regarding IBM's future direction, intent or product plans are subject to change or withdrawal without notice. 

Performance data contained herein was generally obtained in a controlled, isolated environments.  Customer examples are presented as illustrations of how those customers 

have used IBM products and the results they may have achieved.  Actual performance, cost, savings or other results in other operating environments may vary.   

References in this document to IBM products, programs, or services does not imply that IBM intends to make such products, programs or services available in all countries in 

which IBM operates or does business.   

Workshops, sessions and associated materials may have been prepared by independent session speakers, and do not necessarily reflect the views of IBM.  All materials and 

discussions are provided for informational purposes only, and are neither intended to, nor shall constitute legal or other guidance or advice to any individual participant or their 

specific situation.  

It is the customer’s  responsibility to insure its own compliance with legal requirements and to obtain advice of competent legal counsel as to the identification and 

interpretation of any relevant laws and regulatory requirements that may affect the customer’s business and any actions the customer may need to take to comply with such 

laws.  IBM does not provide legal advice or represent or warrant that its services or products will ensure that the customer is in compliance with any law 
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Notices and Disclaimers Con’t.  
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Information concerning non-IBM products was obtained from the suppliers of those products, their published announcements or other publicly available sources.  IBM has not 

tested those products in connection with this publication and cannot confirm the accuracy of performance, compatibility or any other claims related to non-IBM products.  

Questions on the capabilities of non-IBM products should be addressed to the suppliers of those products. IBM does not warrant the quality of any third-party products, or the 

ability of any such third-party products to interoperate with IBM’s products.  IBM EXPRESSLY DISCLAIMS ALL WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING BUT 

NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.  

The provision of the information contained h erein is not intended to, and does not, grant any right or license under any IBM patents, copyrights, trademarks or other intellectual 

property right.  

IBM, the IBM logo, ibm.com, Aspera®, Bluemix, Blueworks Live, CICS, Clearcase, Cognos®, DOORS®, Emptoris®, Enterprise Document Management System™, FASP®, 

FileNet®, Global Business Services ®, Global Technology Services ®, IBM ExperienceOne™, IBM SmartCloud®, IBM Social Business®, Information on Demand, ILOG, 

Maximo®, MQIntegrator®, MQSeries®, Netcool®, OMEGAMON, OpenPower, PureAnalytics™, PureApplication®, pureCluster™, PureCoverage®, PureData®, 

PureExperience®, PureFlex®, pureQuery®, pureScale®, PureSystems®, QRadar®, Rational®, Rhapsody®, Smarter Commerce®, SoDA, SPSS, Sterling Commerce®, 

StoredIQ, Tealeaf®, Tivoli®, Trusteer®, Unica®, urban{code}®, Watson, WebSphere®, Worklight®, X-Force® and System z® Z/OS, are trademarks of International Business 

Machines Corporation, registered in many jurisdictions worldwide. Other product and service names might be trademarks of IBM or other companies. A current list of IBM 

trademarks is available on the Web at "Copyright and trademark information" at:  www.ibm.com/legal/copytrade.shtml. 

http://www.ibm.com/legal/copytrade.shtml
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Thank You 
Your Feedback is Important! 

 
Access the InterConnect 2016 Conference Attendee Portal to complete 

your session surveys from your smartphone,  

laptop or conference kiosk. 

 Ask Me Anything:  
Connecting Node-RED Flows to the IBM 
Watson IoT Platform for an IoT Device 
IDA-6963 
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The Benefits of IBM IoTF 

• Web Dashboard 

• Cloud hosted 

• Device Management: Reboot, update firmware, device diagonstics, bulk device addition 
and removal 

• Responsive, Scalable Connectivity 

• Secure communication (MQTT and TLS) 

• Storage  and access to data 

• Ties to other Bluemix services (including Watson) 

 

From https://internetofthings.ibmcloud.com/#/ 
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https://internetofthings.ibmcloud.com/
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IoT Game Using MQTT 

Load this URL on your Mobile Device to play: 

http://iotgame.mybluemix.net/ 

 

Dashboard: 

http://decodenr.mybluemix.net/freeboard/#start-34807 

 

Video about the technology: 

https://www.youtube.com/watch?v=sTfmU-UwXmU 

 

Thanks for Markus Van Kempen for this game 

39 

http://iotgame.mybluemix.net/
http://decodenr.mybluemix.net/freeboard/
http://decodenr.mybluemix.net/freeboard/
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IND-2119 A Primer: Programming an IoT 
Device on IBM Bluemix 
Code Example 
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Code Example: Page 1 
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Code Example: Page 2 
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Code Example: Page 3 
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Code Example: Page 4 
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Code Example: Page 5 
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Code Example: Page 6 
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IND-2119 A Primer: Programming an IoT 
Device on IBM Bluemix 
Reference Slides 
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Backup and Reference 

• My blog post about the “Cabin Fever” project: http://henrywill4.blogspot.com/2015/09/cabin-
fever-part-5-mqtt-and-ibm.html 

 And the most recent: http://henrywill4.blogspot.com/2016/02/cabin-fever-part-6-smart-temperature.html 

• My Blog post about ESP 8266 NodeMCU http://henrywill4.blogspot.com/2016/02/the-esp8266-nodemcu-using-arduino-ide.html  

• Bluemix:  http://bluemix.net 

• Getting started with IoTF 

 Great Video about how to get started with Bluemix and IoT using the  temperature sensor https://www.youtube.com/watch?v=sCcFR92DA8w 

 This is the place to start (and has lots of links to help: Getting Started in IoT Foundation: 
https://www.ng.bluemix.net/docs/#services/IoT/index.html#gettingstartedtemplate 

 Docs (Info) about IoTF: http://iotf.readthedocs.org/en/latest/reference/concepts.html?cm_mc_uid=62867461194814392103270&cm_mc_sid_50200000=1441455248 

• Stackoverflow (a great place to ask questions and get help): 
http://stackoverflow.com/questions/tagged/bluemix 

• IoTF Recipes:  

 How they work (video): https://www.youtube.com/watch?v=wE6Yo8RWJlY 

 Where they are located: https://developer.ibm.com/iotfoundation/   

 Search for IoTF Recipes: https://developer.ibm.com/recipes/?post_type=tutorials&s=IoTF 

 Quickstart: https://quickstart.internetofthings.ibmcloud.com/#/ 
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More Backup and Reference 

• Creating Applications with Node-RED for Bluemix:   
https://www.ng.bluemix.net/docs/services/IoT/index.html#iot180 

• Arduino IDE: https://www.arduino.cc/en/Main/Software 

• MQTT: 
 MQTT: http://mqtt.org/  

 Paho Project (open-source client libraries for MQTT)  http://www.eclipse.org/paho/  

 Arduino MQTT Library: http://pubsubclient.knolleary.net/ 

• Amazing Watson Rover Demo of what can be done with Watson on Bluemix 
and IoT:  https://player.vimeo.com/video/130135196 

• Node_RED:  http://nodered.org/   and http://noderedguide.com/    and 
https://groups.google.com/forum/#!forum/node-red  

• Email to SMS Text Messages:  http://www.emailtextmessages.com/ 
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Recipes and Code that I Found Helpful – page 1 of 2 
• This article “One Wire Digital Temperature. DS18B20 + Arduino ” was helpful to learn how to get the 

temperature sensor to work: http://bildr.org/2011/07/ds18b20-arduino/ 

• This one shows how to connect to quickstart. There is a second part, use the link near top for “view more 
content in this series”: http://www.ibm.com/developerworks/cloud/library/cl-bluemix-arduino-iot1/index.html  
Note: the second part has a link to download the sample sketch (code). I like the way that this code’s “loop” 
will try to reconnect if it’s not connected (pull the internet connection out and plug it back in, you’ll see that it 
will reconnect) 

• Note that the second part of that recipe includes a description of what the JSON format looks like 
http://www.ibm.com/developerworks/cloud/library/cl-bluemix-arduino-iot2/index.html 

• This code README explains how to form the client ID (under the heading "Registered Flow from device and 
to device") https://github.com/ibm-messaging/iot-arduino/blob/master/README.md 

• The Arduino example code located at this link gives an example of how to subscribe to MQTT and the 
commands from the “application” 
https://github.com/knolleary/pubsubclient/tree/master/examples/mqtt_publish_in_callback 

• This recipe was helpful to see the difference between a quickstart (unregistered) and registered flow:  
https://developer.ibm.com/recipes/tutorials/connect-an-arduino-uno-device-to-the-ibm-internet-of-things-
foundation/ 
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Recipes and Code that I Found Helpful – page 2 of 2 
• This IBM Redpaper “MQTT and Arduino Devices” and the code there was also found to be helpful (but, note that it only 

starts the internet connection in the startup and therefore it does not automatically reconnect if disconnected as in the 
receipe above): http://www.redbooks.ibm.com/redpapers/pdfs/redp4929.pdf  

• The following questions posted by me were also very helpful  

 http://stackoverflow.com/questions/32961280/how-can-ibm-bluemix-node-red-iotout-node-be-set-up-correctly-to-send-command-to/32961307#32961307  

 http://stackoverflow.com/questions/33029450/how-can-i-convert-between-plain-text-in-json-in-node-red-function-node  

•  When writing the JS code in the Node-Red “function” node to convert email to JSON, I found the following websites 
helpful: 

 http://www.w3schools.com/jsref/jsref_obj_string.asp  

 http://stackoverflow.com/questions/4090518/string-to-int-use-parseint-or-number  

 http://nodejs.org 

 http://code.tutsplus.com/tutorials/nodejs-for-beginners--net-26314  

 developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/ 

• This recipe was helpful to learn how to bind the IoTF service to the application, register the device with IoTF, and get an 
API key. It also explains the format of the topics for publishing and subscribing: 
http://www.ibm.com/developerworks/cloud/library/cl-mqtt-bluemix-iot-node-red-app/index.html 

• My blog post on Cabin Fever: http://henrywill4.blogspot.com/2015/09/cabin-fever-part-5-mqtt-and-ibm.html 
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