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Overview

* Arduilino 1s a low resource platform - Not
suitable for any ThingWorx SDK

* MQTT protocol was designed for low resource
platforms

* ThingWorx provides a free MQTT extension

ThingWorx
Server

MQTT
Px%)rcl;l Protocol
ey | AR Mosquitto = il

TCP/1P




The Hardware

* 1 Arduino, I used the Mega2560
* 1 Arduino Ethernet Shield

* 1 Dallas Systems DS18B20 “One
Wire” Temperature sensor




ardware Qut of the Box




Assewbled

* 4.7 KQ Resistor 1is
required (see next
slide)

‘ * The Sensor is powered

by the Arduino via USB

* Multiple Sensors can
share the same pins
and resistor
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War ning!

Do not reverse +5V and GND on the 18B20!!!

The sensor will overheat and burn out 1in
seconds

Buy more than one
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PICAXE 20M with Dallas 18B20 Digital Thermometer

More detailed description of this hardware can be found at
http:/www.hacktronics.com/Tutorials/ardvino-1-wire-tutorial.nfwl



http://www.hacktronics.com/Tutorials/arduino-1-wire-tutorial.html

Create an MQTT Server /&

An MQTT server stores property updates from
devices

ThingWorx can apply these updates to Things
on the server

Mosquitto MOTT server

* http://mosquitto.orqg/

OSX Install http://www.xappsoftware.com/
wordpress/2014/10/30/install-mosquitto-on-
mac-o0s-x/

Windows comes with an installer

You can usually install 1t on the same
system that ThingWorx 1s on.



http://mosquitto.org/
http://www.xappsoftware.com/wordpress/2014/10/30/install-mosquitto-on-mac-os-x/

Install pubsubclient

* You will need the pubsubclient
library i1nstalled 1n your
Arduino IDE

* Use the Sketch>Include
Library>Manage Libraries.. Menu
to Installl it

® 0 Library Manager

PubSubClient by Nick O'Leary Version 2.3.0 INSTALLED
A client library for MQTT messaging. MQTT is a lightweight messaging protocol ideal for smal
receive MQTT messages. It supports the latest MQTT 3.1.1 protocol and can be configured to use the ol
Arduino Ethernet Client compatible hardware, including the Intel Galileo/Edison, ESP8266 and TI CC3000.
More info

. This library allows you to send and
TT 3.1 if needed. It supports all

Search for pubsub




Install sram

* You will need the sram library
% It 1s requilired by pubsub

* You may have to restart before
you can use your 1installed
libraries

Type All Topic  All sram

SRAM by panStamp Version unknown INSTALLED
Simple library for serial SRAM IC's Simple library for SPI Static RAM IC's like Microchip 23K256
More info




Test Qut Your Connection

In your Arduino IDE menu go to
File>Sketchbook>libraries>pubsubclient>m
gtt stream

This should open the mgtt stream.ino
example

Make the changes
shown here and

upload 1t.to R
your Arduino i i e the numbers on your
Script creates a  puwor, ——

ginclude <Ethernet. >
#include <PubSubClient.h>

N K mqtt_stream | Arduino 1.6.4

matt_stream

#include <SRAM.h>

t Op l C C a l l e d // Update these with values suitable for your network. JP‘CK a Static ip addfre_S_S on yo_l.lr

byte mac[] = { OxDE, OxED, OxB FE, @xFE, OxED };
tT : IPAddress ip(172, 16, @, 100): network
Ou op 1 c IPAddress server(17Z, 16, 0, 2);
SRAM sram(4, SRAM_1024);
Lengtny ¢ This is the ip address of

void callback(char®* topic, byte® payload, unsigned int length
sram, seek(1); your matt server



Testing Your Server

Use the Mosquitto command line client
to subscribe to your topic

Run:

* mosquitto sub -h 127.0.0.1 -t
outTopic

-h 1s the server, 127.0.0.1 assumes

you are running this command on the

same host

If everything 1s working, you should
see “Hello World” 1in appear 1n your
console when you turn your Arduino
on.



Connecting the Sensor

There should be a DS18x20 MQTT.ino sketch
accompanying this slide deck

You may have to install the OneWire library

tocompiletait

Make the same IP address and Mac changes you
made to the MQTT Stream.ino example

Note the topic changes, outTopic has been

replaced with
/Thingworx/
DS18Thing/
F-&-C—tO
report temp
readings

}

A

LT \LTY == UKUY) TTUW = TTUW & ~r7, S/ TJ ULT resuLuciLun, J23./72 md>
else 1f (cfg == @x20) raw = raw & ~3; // 10 bit res, 187.5 ms
else 1f (cfg == @x4@) raw = raw & ~1; // 11 bit res, 375 ms
//// default is 12 bit resolution, 750 ms conversion time

}

celsius = (float)raw / 16.0;

fahrenheit = celsius * 1.8 + 32.9;

Serial.print(" Temperature = ");

Serial.print(celsius); - .
Serial.print(" Celsius, "); These topics
Serial.print(fahrenheit);

Serial.println(™ Fahrenheit”); !!!E%F! ts;

char tempString[10@]; Thlng\l_VQLX
String(fahrenheit). toCharArray(tempString, sizeof(tempString)); -
client.publish("/Thingworx/DS18Thing/F", tempString); P,!QP,@_rtleS
String(celsius).toCharArray(tempString, sizeof(tempString)); B -

client.publish("/Thingworx/DS18Thing/C", tempString);
client.loop(Q);

v




Insfallmg the MQTT Extension

Download and install the MQTT
extension from the ThingWorx
Marketplace at:
* http://marketplace.thingworx.com/
downloads/mgtt/
* When done you will now have these

Ehingss

M p i\’Q MQTTSubscriber MQTT subscriber interface & ThingTemplate
O P §\\ MQTTConnection MQTT connection interface &/ ThingTemplate

0 L h\t MQTT MQTT interface &) ThingTemplate


http://marketplace.thingworx.com/downloads/mqtt/

Creating a Thing for Your Data

* Create A new Thing using the MQTT
ThingTemplate called DS18Thing

4> & New Thing - 1|l %

o General Information -

i General Information

i il Properties

Name ? DS18Thing

&, Services

¥ Events Home M

i Subscriptions Description ?

to¢ Configuration

__J Home Mashu

- p ) _ 7 Pul
Tags ? Vg

PERMISSIONS

@ Visibility Thing Template ? & MQTT X% d

& Design Time

o y
. Run Time 7
Fa Implemented Shapes ? 4 Last Modifie

Value !



Give it Properties

* Since we are sending F & C
temperature values, Give your thing
an FF & C number property.

4 & DS18Thing =

S o T

B‘ DS18Thing 2

ENTITY INFORMATION i Pl’operties ? + Acd My Property » & Manage Bindings # Edit X Delete ) Duplicate

@ General Information

w My Properties

& Services ~ Edit Name Type Alerts Additional Info Default Value Value (' DataChange E®E
¥ Events O[] & #F 0 Alerts 69.5 Set VALUE:0 =

4 Subscriptions

- /= #¢c 0 Alerts 20.8 Set VALUE: 0 &
& Configuration
(] Home Mash
. w ¥ » MQTT @& (ThingTemplate) -N
PERMISSIONS + L Connectable € Create the F & C Numeric Properties

Visibility !
® Name Type Alerts Additional Info Default Value Value " DataChange - =
- =
g Design Time
& Run Time + isConnected 0Aens & faise true Set ®
lastConnection OAlens & 2015-10-31 15....

CHANGE HISTORY s X Set ®
4= Change History b G Properties

DEPENDENCIES



Configure Your Thing

* The configuration tab 1s where you enter your
server settings.

* Just enter your server 1p address.

4 oy New Thing - 1l %

@ New Thing

ENTITY INFORMATION > Configuration for MQTTThing -

@ General Information

| M Properties
g’ Services
Connection Setungs
y Events
Subscriptions Name Value .
= Your Mosquitto MQTT
$* Configuration
Server IP Address

] Home Mashup password S
PERMISSIONS connectTimeout 10000
@ Visibility
& Design Time serverName 192.168.1.101
5?: Run Time

retryinterval 30000

serverPort 1883

userld

timeout 5000

useSSL



Automating Makes it Easy

The Default Automapping settings work

The two topics we are using are

* Fahrenheit Temp - /Thingworx/DS18Thing/F

* Celcius Temp - /Thingworx/DS18Thing/C

* Generally /Thingworx/<Thingname>/<propname>
Make sure you check enabled!

Automapping Settings

Name Value

format /Thingworx/{t}/{p}

enabled é——— Check this!

Save this thing. If all is well you will see

¥ a MQTT 6 (ThingTemplate) - Properties

« L Connectable @ Hit REfreSh mmy .
Name Type Alerts Additional Info Default Value Value ¢’ Dat

+ isConnected 0 Alerts & false true Set
4 lastConnection 0 Alerts /& / 2015-10-31 15....  Set
Success!

b Mamavia Nueawmawkian



Watch Your Pata Roll In

the sensor

observe the temperature changes

4 &, DS18Thing x

N\
ENTITY INFORMATION Proper‘ties ? 4 AddMyProperty ~ == ManageBindings / Edit X Delete [ Duplicate
@ General Information
& Services Edit Name Type Alerts Additional Info Default Value Value
& Events #F 0 Alerts 69.6
| Subscriptions
# C 0 Alerts 20.9
wr Configuration
(] Home Mashup . X /
¥ » MQTT © (ThingTemplate) - Properties These Values will Change

PERMESSION ¥ L. Connectable &
. Visibility
a Name Type Alerts Additional Info Default Value Value

Design Time
8 Run Time .~ isConnected 0 Alerts & false true

™4 lastConnection 0Aerts & 2015-10-31 15:

44 Chanae History . . -

Once your connection 1s established, touch

Hitting the refresh button will allow you to

Q More «

Hit Refresh

/' 4

(* DataChange
Set  VALUE: 0

Set VALUE: O

(" DataChange
Set

Set

9

9

m

"



Conclusion

Multiple DS18 Temperature sensors can share
the same, single in on your Arduino SO you
have created a platform to take multiple
temperature Readings

The MQTT server can store readings and deliver
them when the ThingWorx server 1s visible on
your network

MOQTT protocol 1s higher performance and easier
to create than a REST web service connection

Iowant to 'crediti al great topic in- the

ThingWorx community for getting me started on

this project.

* https://community.thingworx.com/message/
5063#5063



https://community.thingworx.com/message/5063#5063

