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Build SalesForce loT applications with ARM mbed ™

Build a Salesforce loT application with ARM mbed in less than an hour!
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Objective ARM mbed

* |Introduction to the MBED online developer environment
* |nitial setup of device and developer environment
* Compile and connect your device to the Salesforce cloud

* Further reading and fun...
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Checklist ARM mbed

v" Browser: Chrome Browser, Firefox, Safari, Internet Explorer...

v Windows Users: Please install this USB driver onto your box
v" http://developer.mbed.org/media/downloads/drivers/mbedWinSerial 16466.exe

v Putty Serial Terminal — installed and ready...

v Ethernet cable at the ready...
« 3 RFID Tags
- 1USB Cagle

« 1 K64F with RFID reader shield
e Container

v" A workshop Kit:
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SMOROMY " ..clopment Platform

¥ 3

[« 8 [ developer.mbed.org

8)
* ( I O u d = b a S e d n Platforms Components Handbook Cookbook Code Questions Forum Dashboard( : Compiler
® ™
ARIVI I I‘] b e d Search mbed.org... n Hi, & ansond

* Supports multiple compile targets — awmbedveveiopersice

ARM mbed simplifies and speeds up the creation and

p I a t.f O rm S) deployment of devices based on ARM microcontrollers.

The project is being developed by ARM, its Partners and the
contributions of the global ARM mbed Developer Community.

Find out why you should base your next ARM microcontroller
powered product on the mbed platform=8 Oy

* Full source code control

Py New v P Import | L] Save [ SaveAl | [¥] Compile v | @ Commit v () Revisions | o | @& | & | N\ | [L]Help FRDM-K64F [
Blog Program Workspace < ‘
E| My Programs -~
B Announcing our plans for mbed v3.0 df-2014-salesforce-hrm-k64f |
Simon Ford - a day ago df-2014 rfid-ci ke4f
) (3] BufferedSerial
* Searchable source repositor mes e
. o ain Task...
—E E@E‘d’”{ " void mainTask(void const *v) (
IE)-Cpp, 38 // create our object instances
(3] Ethernetinterface 39 Logger logger (&pc,NULL);
B () Logger
& (3] mbed-rtos // announce
# (3] StatusReporter 12 logger.log ("ARM/Drea: 45", APP_VERSION);
D Definitions.h legger.turnLEDBlue () ; -
¥
U '“bedmnd // initialize Ethernet
@ grove-earbud-sensor-sample logger.log("Initializing =
* t 47 ethernet.init();
c:o‘ I I p Ol I el I S 49 // get a DHCP address and bring the network interface up
50 logger. "
51 legger.tu
52 if (ethernet.connect() == 0) {
// log our IP address (DHCP)
logger.log("IP Addre s, ethernet.getIPAddress());
56 // create the StatusReporter |
< >
L[] L[] L]
* Online forum, wiki S ———————— E——
, Description Error Number | Resource ‘ In Folder ‘ Location ‘
Compile Output | Find Results ificati q v
Ready. | im1 | 1 | 52 | s |
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mbed Device — What is it?

Enumerates as USB mass storage
R3 shield compatible

% 120 MHz 32bit ARM Cortex M4 SR - freescale
* 256KB RAM, 1MB Flash e &P | FRDIM-K64F
* Ethernet N Enabld »

* MicroSD card reader = mbed

% CAN, USB, UART, 12, SPI 55

* Analog Input & Output

* Multi-color LED

* PWM output

X

X
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Oh... One more thing...

* ARM would like to give each workshop attendee a FRDM-K64F! Just:
* Complete the workshop...

* ...return your workshop “kit” intact (thanks!!) %

i mbed 55,/
i
* And we’ll give you your own fresh/boxed K64F Enabled

Enjoy and Have Fun!  ARM'mbed’
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Workshop Scenario: RFID-based Case Generator
ARM mbed

* Technicians utilize loT-connected RFID-based
intelligent street lights to convey technician sign-in
and service status/condition to the service company
though Salesforce.com Cases.

. -

* Utilize RFID tags and the K64F (as part of the street light design) in a service dispatch
scenario where you will use “sign in” into the light as a technician to indicate servicing of
the next street light in your service roster. Each street light in your design is equipped to
hold 3 unique technician’s RFID identities.

* The K64F+RFID reader will scan your RFID tag and send an specific Case dispatch
indicating a technician’s ID and will include the light’s current ambient temperature (in
Celsius) in addition to the technicians’ onsite status and description.
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Workshop RFID-based Case Generator...

AR M“‘ m b e d " RFID tag identity

Name

- - bescription Case generated and
o Status ~dispatched via HTTPS

Ambient Temp

https://c.na15.visual.force.com/apex/CasePage

O o v r 8 » g e S - -

Current Latitude

Current Longitude

Technician #1
| Technician #2
<swipe!> Technician #3

QRFID12 125kHz sensor+tags(3)

saleg%rce

Temp

Workshop Development Goals:

* Account established on mbed.org
Setup hardware and project to enable first compilation/run
Update the sample program for your 3 RFID identifiers— each will represent a uniquely identified technician
Confirm by swiping RFID tags to generate various Saleforce.com Cases

* X X ¥

Demonstrate sensor integration by including the ambient temperature as part of the Case content
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Workshop Hardware Setup

USB cable goes HERE

MBED Account Setup/Login ot

Enabled

A Platforms Components Handbook Cookbook Code Questions Forum Dashboard Compiler

ARM’m bed " Search mbed.org... /& Login or signup
— = MBED (E:)
Login or Signup 7.
w
Login .
= =
Username: arch |{ - Folders [T

Address | E:\

Choose this and create
your free developer
account

I've forgotten my username O ]

MBED.HTM

File and Folder Tasks

Password: () Make a new folder

&) Publish this Folder to the
‘Web

I've forgotten my password {=d Share this folder

[JRemember me

Other Places

a My Computer

mbed | blog | we're hiring! | support | service st privacy policy | terms anggg#itions | Language: en ja es de

Details

View your MBED mounted drive

ARM mbed - MBED.htm: device information

MBED (E:)
Removable Disk

File System: FAT
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pile_ v | @ Commit v (9 Revisions | «» x| @ | &3 | N\ | [LHelp

, - @ ™
e — —~ o -
Sevelopment Platform fo: - e o~ /-2 \ e ima Bw 2
(I W & https://mbed.org/compiler/#nav:/df-2013-minihack-thermostat/Thermostat.cpp; {
‘mbed Compiler - /df-2013-minihack-thermostat/Thermostat.cpp

Thermostat.cpp X

From Import Wizard ...
From URL ...

Right-Click “My Programs”
Select: “Import from Wizard”

// Name our endpoint something unique

i

(5] WebSocketClient
® [T Classes

[£) main.cop

1) README bt // DreamForce 2013 Tunables END
) Thermostat-BaseUtils.h
) Thermostat-LEDUtils.h /1 Wait Lo
[x) Thermostat-Location.h jeg#dafine D2
[c) Thermostat.cop

[v] Thermostath

[) ThermostatSocketiO.cpp
) ThermostatSocketio.h 7

1453 mbed 77 Accelerometer Support
6f-2013-minihack-thermostat-complete.
201
-2013-thermostat-remote-3g-gps " = e ——
@ [ dr-201:

“FRDM K64F” compile target

2.0 // 2 seconds

// JSON parsing support
64 #include "picojson.h"

>

< i B

Select first row Press
“Import from URL”

L
@ Cases ~ salesforce.corr @ salesforce.com - Deve

[ Erersio | wemingsio [ infsio |

Description Error Number | Resource | In Folder Location |

* Import Project (via URL):

Development Platform

(] https://developer.mbed.org/c

Workspace Management

htt -//d I b d /t /MBED DEMOS/ T New v P Import | ] Save Save All L) Compile v | (» Commit v () Revisions | & cx | @ | | s | [ Help FROM-K64F
p - eve O p e r. m e . O rg e a m S Program Workspace Workspace Management ‘ Workspace Details ‘
] ] a =
code/df-2014-rfid-case-gen-k64f-exercise/ okl | g
. 2] df- E Import Program... » 4
9 &, Find in My Programs... i :;:Iﬁ:)qrams 14:3)'5, D
@ Refresh 'S in your Program Workspace ‘
e s
angle-tes| D nsdl_support.h 6 days, 7 hours 2
. . T app-bour] xn;’:::t Part::gn:m o mbedors o you worcpace mged ~ | [4] MBEDUbloxGPS.h 6 days, 7 hours @
* Import, then select, and Compile->Compile All LD o] e = C s i
[] ape-boar N — . D sf_creds.h 1 week, 1 day agi
[ app-boar Source Ul nsond/code/ :"“.‘ rfid 9 'U"I [u] sf_creds.h 1 week, 1 day agi
0] apo-boar Import As: (#) Program () Library [4] GroveEarbudSensor.h 1 week, 1 day agi
D] spp-boor Import Name: | df-2014-workshop-rfic k64 | [£) main.cop 1 week, 1 day ag:
. . . [ app-boar Update: () Update all libraries to the latest revision [£) main.cop 1 week, 1 day ag
* Copy binary to mbed USB drive (note behavior...) : Co Qroon i iar
]
O 1 week, 1 day ago
D | y 4 4k
momse s
[[] ATSHA204-Demo 04 Oct 2013 Atmel SHA204 chip library and demo
* Reset button press to run... then... 0 o come s
[] BLE_HeartRate_Native 20 Feb 2014
T 30 Jan 2014 |
Search: df-2013" .o i )
Ready. | | NS |
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Workshop Running Code ARM' mbed’

* Windows Device Manager: Ports b= i e

File Action View Help

* Find “mbed Serial Port” , note: COMXY g

> 49 Batteries

* Launch Putty: connect to COMXY v

+ All else defaulted: 9600/8/1 e
+ Reset button again. You should
see something like this:

.22 Keyboards
Ty
2 comz7 - purrv . B el ) | [ sesson

- Memory devices
> B Mice and other pointing devices
» I Monitors
> ¥ Network adapters
Portable Devices
P OV &L LP

IP Addre

A Green LED indicates that your K64F
is initialized and on the network!
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Workshop Modification #1

Edit Definitions.h by double-clicking

Id’-2014-rﬂd—cue-len-k64f-exemlsdbeﬂnlﬂons.h

™

7 New v ) Import Save Save All Compile v | (* Commit v (o) Revisions | x7 =« | @k &3 N | L] Help FROM-K64F I
e ° P
* ErourmmiWorkspace < [ vefinitions.h x
wipe €acC ag adndad view the ru B s :
# [[J] ATAES132-Demo m
® 7]
L4 # [[J] ATSHA204-Demo
S e rl a C O l I S O e # |[7] df-2014-rfid-case-gen-k64f-complete »
B . df 2014-rfid-case-gen-k64f-exercise £ swiped)
5| BufferedSerial
C12832 "
EndpointMain
EthernetInterface =
I f tag is swiped)
# [ grove-carboazame c
# [7] mbed-6LoWPAN-Techcon14 "
tag is swiped)
technician identities listed. Addition
echnician identities listed. Additiona Y,
|
o I I [ o ,
y O u C a | I C u St O l I I I Z e e a C t e C I I l CI a I I S Compile output for program: df-2014-rfid-case-gen-k64f-exercise Errors: 0 Warnings: 15 Infos: 1
Description Error Number = Resource In Folder Location o
d 4 4 4 & Members and base-classes will be initialized in declaration order, not in member initialisation list order *: _spi(mosi,NC,sck),_reset{reset), C12832.cpp C12832/ Line: 32, Col: 56
S t a t | I S a l I e S ‘ rl t l O l I l e S I re ® /&  Incompatible redefinition of macro "FSL_RTOS_MBED" "#define FSL_RTOS_MBED" fsl_os_abstracti extras/mbed_552587b42¢ Line: 70, Col: 9
/&  Enumeration value is out of "int" range "kEnetCrcData = OxFFFFFFFFU, /*!< CRC-32 maximum data */" fsl_enet_driver. extras/mbed_552587b42¢ Line: 166, Col: 20
/&  Incompatible redefinition of macro "FSL_RTOS_MBED" "#define FSL_RTOS_MBED" fsl_os_abstracti extras/mbed_552587b42¢ Line: 70, Col: 9
/&  Enumeration value is out of "int" range "kEnetCrcData = OxFFFFFFFFU, /*!< CRC-32 maximum data */" fsl_enet_driver. extras/mbed_552587b42¢ Line: 166, Col: 20
Find Results | Notifications =¥ v

Compile Output

In 41 col 51 100 | INS
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Workshop Modification #2 ARM mbed

B~ f———— —
mbed Compiler /df-20 ¥ @ Cases ~ salesforce.corr @ salesforce.com - D

& https://developer.mbed.org/compiler/#nav:/df-2014-rfid-case-gen-k64f-exercise/StatusReporter/StatusReporter.cpp;

S We wan t t ored d t h e /df-2014-rfid-case-gen-k64f-exercise/StatusReporter/StatusReporter.cpp

¥ New v P Import Save Save All Compile v | @ Commit v () Revisions | «» « | @ | & | N\ | [L]Hep FRDM-K64F
[
temperature sensor and send T s {omean Soment Sut5 x| ) oers
EJ My Programs [/ wEEmmwrwwmwxwwwwww Droo R
df-2014-rfid-case-gen-k64f-complete 7]
o ° E df-2014-rfid-case-gen-k64f-exercise Er ENSOF Thi v 3 in the sh i.. S finitions. A TO Rl i0e .
the temperature (in Celsius) as ety '
(3] c12832
® (&) intMai
E‘% EndpointMain / AnalogIn tmp36
[$3] Ethernetinterface
# (i3] Logger [ wxwwrrxxmrrErrrErr Dreamforce 2014 *rxsrrxzrxwrrrrww//
# (3] mbed-rtos
EHE')_J StatusReporter usReporter (KTTPClient *http,legger *logger) : m_case generator (htt , m db(), m rfid reader (RFID TX PII
# (i3] 1D12RFID
(3] ReportDB *
StatusReporter::~StatusReporter() |{
tusReporter.cpp
m StatusReporter.h SReporter::logger () { return this->m logger; }
[ﬂ Definitions.h
ncommen e ANAalogin 2 S ot :
df-2014-szlesforce-hrm-k64f emperature () o
grove-earbud-sensor-sample erature calculation per TMP36 data —
[ [ = [ - -
d eﬁ n Itl On to a CCeSS th e E mbed-6LoWPAN-Techoon14 49 // Celcius temperature is calculated as follows (with 3.3V i:sz;:)l:
tempC = ((temperature_sensor 0.6) = 100.0;
Yfou can u
tel I lp erature S el Isor float tempC = (float) ({(float)tmp36é temp sensor*3.3)-
n place of:
float tempC = 0.0;
calculate the ambient temperature via the TMP36 sensor (in Celcius)
|
* Complete the =
Errors: 0 Warnings: 15 Infos: 1
‘ ‘ , ’ Resource In Folder Location L
et I O Ca I I e' l l e ra tl I re CA488E: write to VWM. ‘orefix’ with offset out of bounds "}" keys.c StatusReporter/Salesforce Line: 2011, Col: 2
& Members and base-classes jed in declaration order, not in member initialisatiop i StatusReporter. StatusReporter/ Line: 36, Col: 99
= Success! Build Defails
° . . =
function per comments Costeoeos [ e [ e )
Ready. In 49 col 71 111 INS

Now, watch your Cases being created in Salesforce.com (Presentation Viewer
https://c.na15.visual.force.com/apex/CasePage
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Congrats! You are Done! ARM mbed

Takeaways

* The mbed online developer environment is modern, powerful, easy to use and COOL.

* mbed devices are very easy to develop with... and very little setup is required.

* mbed devices can talk directly to the Salesforce.com cloud using REST and HTTPS.
*  Anonymous Case generation through RFID token presentation used for our example.

Next Steps — use this project as a template to build your own loT applications!
* mbed Salesforce API: http://developer.mbed.org/teams/MBED DEMOS/code/Salesforcelnterface/

* (Geo-located HeartRate Viewer Example using above API (See it run in the ARM booth)
* http://developer.mbed.org/teams/MBED DEMOS/code/df-2014-salesforce-hrm-k64f/

Thank you!

( doug.anson@arm.com, sam.grove@arm.com )
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& Thank You

ARM mbed ™



