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“1 think there 1s a world
market for maybe five
computers.”

Thomas Watson
chairman of IBM
1943
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Then: HARDware
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Now: Everyware




Next: Connected-ware




Why care about the Internet of Things?
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Why care about the Internet of Things?

,//This could really benefit\\

\ my business /

~— —

>
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Why care about the Internet of Thlngs’?

/ This is so FUN and
| COOL and OOH |

/ThIS could really beneflt\ \ made it LIGHT UP! /
\ my business / — /

o
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Poll-time.

1bm.bi1z/bluemixgaragelondon @holly_cummins



Hmm. Can we be more
porecise’”?
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At more textile engNEEring.
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Presenting: ’

The WebSphere Sphere
-

\/
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Ta-daa! A

Presentmg
The WebSphere Sphere /

B

(“the cuddlyrapplication server”)

R
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Remind you of anything”




Not really.
t's very lumpy, isn't it”?
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Software faults can be
corrected without re-typing the
whnole program.




t's a computer case

S u » ———
-
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Interfacing the ball to
the computer ‘

\ o SeqUinS /




Soft circuits
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Soft circuits

Conductive thread
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Soft circuits

Conductive thread

1bm.bi1z/bluemixgaragelondon @holly_cummins



Soft circuits

Stainless steel
Conductive thread
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Soft circuits

Stainless steel
Conductive thread

Solderable
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Soft circuits

Stainless steel
Conductive thread

Solderable

N\

Sewablé
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Architecture

\ I

application
S M \F

A o kg
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| et’'s have a play

SSID: sphere
password: websphere




| et’'s have a play

http://192.168.8.1/sphere

SSID: sphere
password: websphere



http://192.168.8.1/sphere

The physical worlo

useful stuff
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The physical worlo

useful stuff
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The physical worlo

useful stuff

Short
AN
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The physical worlo

useful stuff

Short
AN

&7

I

pcDuino
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The physical worlo

useful stuff

pcDuino
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The physical worlo

useful stuff

Maybe having your pins and your Ba
processor intimately connected ‘

ISn't such a great idea.

pcDuino
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The physical worlo

useful stuff
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The physical worlo

useful stuff
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The physical worlo

useful stuff

loose
connection
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Ihe pn

sealed unit

useful stuff

loose
connection
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“Loose” connection
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Holly's Catalogue of loT misfortune

Wires snapped. Many times.
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Holly's Catalogue of loT misfortune

ocDuino never displayed to any monitor.
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Holly's Catalogue of loT misfortune

Burned kitchen worktop with soldering iron.
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Holly's Catalogue of loT misfortune

Insufficient voltage from battery for lights.
ANnd sSensors.
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Holly's Catalogue of loT misfortune

USB power connectors ripped from board.
Twice.
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Holly's Catalogue of loT misfortune

Sensor started smoking, stopped working.
Had to buy a new one.
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Holly's Catalogue of loT misfortune

ocDuino stopped working.
Had to buy a new one :(
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What's running it




Ubiquitous computing++

—
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Ubiguitous computing++
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Cloud-Embeddable convergence
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Cloud-Embeddable convergence

Density
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Cloud-Embeddable convergence

Density

o
(>4 o o
O

o O =]
O o O

CPe O <o
O O o

o Small download
o Small memory footprint
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Cloud-Embeddable convergence

Density Elasticity
o

o O
Z OOO oo°

e O OO

o

o Small download
o Small memory footprint
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Cloud-Embeddable convergence

Density Elasticity
, © °c> o o |
e O o Py
b o o o Enable and disable function

o ...dynamically

> Small download o Easy install

o Small memory footprint o Easy uninstall
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But Is it really loT7
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But Is it really loT7
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But Is it really loT7
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But Is it really loT7

Embedded thing
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But Is it really loT7

Very very embedded thing
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But Is it really loT7

Network, but not internet

Very very embedded thing

1bm.bi1z/bluemixgaragelondon @holly_cummins



But Is it really loT7




But Is it really loT7

No machine-to-
machine

I —— b 1)
V —_—
TR o=

N Vo g~
ponedl ﬁ >
\ N RN v

—v_—.
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VI2M
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RevIS rchttecture
‘ .M..:f %oem’x
Iigﬂ brekes \Eaggzgl

Foundation

\ ; ,% EL‘Q

M*te C\ eat

\K’f%
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RevIS rchttecture

' ot € g Sluemc % Same
IBM breker source
0T \Li\urkg! code

Foundation E {
B
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http://sphere.mybluemix.net/sphere
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Bluemix and loT foundation

// parse VCAP_SERVICES
String VCAP_SERVICES = System.getenv("VCAP_SERVICES");

JSONObject vcap = new JSONObject(VCAP_SERVICES);

JSONArray json = vcap.get]JSONArray("iotf-service");

JSONObject credentials = json.getJSONObject(@).getJSONObject("credentials");
String host = (String) credentials.get("mgtt_host");

Integer port = (Integer) credentials.get("mgtt_u_port"™);

MgttClient client = new MqgttClient(uri, id);
MgttConnectOptions opts = new MgttConnectOptions();
opts.setUserName(Cusername);
opts.setPassword(password.toCharArray());
client.connect(opts);

client.setCallback(this);
client.subscribe("1io0t-2/type/+/1d/+/evt/+/fmt/+");
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Working with o1
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Working with lo|: step 1




Working with lo|: step 1

“‘No, | did NOT mean jot. | meant iot. Gah!”
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Working with lo|: step 1

® OO0 Keyboard
L« > || Show Al | (Q )

{Keyboard =< Shortcuts Input Sources |

Replace With @ Correct spelling automatically
ot loT

c-\nlnnno

“‘No, | did NOT mean jot. 'meantiot. Gah!”

(¥ Use smart quotes and dashes
for Double Quotes [ “abc” 3]

for Single Quotes | ‘abc’
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Working with [ol: step 2




Working with [ol: step 2

Get some kit




Taxonomy of embedded devices
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Taxonomy of embedded devices

Microcontroller

HH)
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Taxonomy of embedded devices

Microcontroller

Microprocessor
6‘?-
—=F P

i:'J/'o- Qgcg'/
-/-000@ “m‘iu.
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Taxonomy of embedded devices

Microcontroller

)
)/@gm "
L=
¥ (O s ] ; .
Microprocessor

Sort-of-a-computer -
&L,

i:'J/'o- Qgcg'/
-/-000@ “m‘iu.

1bm.bi1z/bluemixgaragelondon @holly_cummins



Taxonomy of embedded devices

Microcontroller

P im=y
Microprocessor

Sort-of-a-computer m-
/ ‘43 7 287

i:/' ol cf
-l @ ?f‘?ﬁ%l /

Really-a-computer
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1he microcontroller zoo
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1he micracontroller zoo
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1he micracontroller zoo

Y
o

PIC
£2

Ie

Y
==
4

LA y
NetDuino
£48




1he micr ontroller y40]0

Arduino PIC
5—223 £o




ontroller y4010

%_‘/g

1The micr

Arduino

5—223
- Ardumo -compatible
£9

\




Arduino
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Arduino
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Arduino
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Arduino
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Arduino
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Arduino
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Arduino

Internet of Things
—
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Arduino
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Connecting an Arduino to the Internet
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Connecting an Arduino to the Internet
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Connecting an Arduino to the Internet
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Connecting an Arduino to the Internet
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Connecting an Arduino to the Internet
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Connecting an Arduino to the Internet
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Connecting an Arduino to the Internet
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Connecting an Arduino to the Internet

» G 4
o

0
s &
* '

s

& e

o \\/i-f
| i

>
- S5
p -

i shield
F N7

Y
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Connecting an Arduino to the Internet

(\“'

o

‘k‘

T &
s A

s

& e

o \\/i-f
| i

>
- S5
p -

i shield
F N7

Y

Raspberry pi
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Connecting an Arduino to the Internet
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i-fi shield
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Raspberry pi
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Connecting an Arduino to the Internet

» G 4
o

¥
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i-fi shield
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Raspberry pi
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Particle Photon
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Particle Photon
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Particle Photon
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Managing headless devices
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Managing headless devices
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Managing headless devices

@]’Lﬁ? Q

HDMI display

m‘?:ﬂ"/
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Managing headless devices

@]’Lﬁ? Q

HDMI display

SANder
é AN 0:12/
USB keyboard
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Managing headless devices
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Managing headless devices

My—-Computer:~ holly$ ssh 192.168.1.2

J7
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Managing headless devices

My—-Computer:~ holly$ ssh ?7.77.72?72.1!!

FIy=COIHNPULCT ™ THIUOLLYD O5O5I1 194£.: 10014

J7
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Managing headless devices

My—-Computer:~ holly$ ssh ?7.77.72?72.1!!

FIy=COIHNPULCT ™ THIUOLLYD O5O5I1 194£.: 10014
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Workflow for “pi and seek”
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Workflow for “pi and seek”

Ethernet cable
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Workflow for “pi and seek”

Ethernet cable
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Network sharing

Workflow for “pi and seek”

Ethernet cable
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1bm.biz/bluemixgaragelondon

Getting a connection

(<> ][ Showan ]

Sharing

Computer Name: My Computer

Computers on your local network can access your computer at: .
Hollys-MacBook-Pro.local | Edit...

Service

DVD or CD Sharing
Screen Sharing

File Sharing

Printer Sharing
Remote Login
Remote Management
Remote Apple Events

Internet Sharing
Bluetooth Sharing

© Internet Sharing: On

Internet Sharing allows other computers to share your connection to the
Internet. Computers connected to AC power won't sleep while Internet
Sharing is turned on.

Share your connection from: Wi-Fi *|

To computers using: ©On | Ports
@ Ethernet
Thunderbolt Ethernet
Thunderbolt Bridge
FireWire
Bluetooth PAN
RNDIS/Ethernet Gadget

@holly _cummins




~Inding the [P address

my-mac:~ holly$ ifconfig | grep -A3 bridgel@0
bridgel0:
flags=8863<UP,BROADCAST, SMART ,RUNNING, SIMPLEX,MULTICAST> mtu 1500
options=3<RXCSUM, TXCSUM>
ether 3e:07:54:e0:20:64
1net 192.168.2.1 netmask Oxffffff00® broadcast 192.168.2.255

my-mac:~ holly$ nmap -sn 192.168.2.0/24

Starting Nmap 6.47 ( http://nmap.org ) at 2015-02-28 16:26 GMT
Strange error from connect (65):No route to host

Nmap scan report for 192.168.2.3

Host 1s up (0.00056s latency).

Nmap done: 256 IP addresses (1 host up) scanned 1in 4.16 seconds
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Or just use avanh.

my-mac:~ holly$ ping pcduino.local




The single board
computer zoo
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Raspberry
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Raspberry Pi

| -
.;!f, GPIO PINS
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Raspberry Pi

GPIO pins
(no_ analog pins)

-
,,,,,,,

(not my friend)
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Raspberry Pi 2
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Raspberry Pi 2
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Raspberry P
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Raspberry Pi 2

D jjl‘. GP‘O plnS .
_— ngyalog pins)
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BeagleBone black
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BeagleBone black
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BeagleBone pblack

&

Ethernet

1 GHz PU

\ o "

S
<~ "-'
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Zata WA 512 MB RAM 2z
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.y \ e
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Arduino Yun
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http://arduino.cc/en/Main/ArduinoBoardYun?from=Main.ArduinoYUN

Arduino Yun
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http://arduino.cc/en/Main/ArduinoBoardYun?from=Main.ArduinoYUN

Arduino Yun

S
| | ,..g;efﬁfﬁeros >
__microprocessor ||
o \..“__‘\._N . ]
SAS Arduino
L Q\\ | .
“@ ¥ microcontroller

N -

Ethernet

-

\\
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http://arduino.cc/en/Main/ArduinoBoardYun?from=Main.ArduinoYUN
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pcDuino e

connector

4 GB flash
storage =
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“The  board  features
difficult—to—get JST- SH
connector. You won’t find a
battery with a ready—made five—
pin JST-SH connector. ”

http://wt.tuxomania.net

1bm.b1z/bluemixgaragelondon
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Power.
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You can do more.
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You can know less.




You can know different things.




You can know different things.




But ...
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1bm.biz/bluemixgaragelondon == @holly_cummins
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s /A DOWET Drick

(sorry)
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I'hen again ...
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YOU can have an
application server!




@WebServlet({ "/poll"” })
public class WelcomeServlet extends MyServlet {
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@Inject
private ColdnessService service;

1bm.bi1z/bluemixgaragelondon @holly_cummins



@javax.persistence.Entity
public class MyModel implements java.io.Serializable {

@javax.persistence.Id
@javax.persistence.GeneratedValue(strategy = [GenerationType.IDENTITY)
private short id;
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@Pathl("tempdata")
public class TempResultsRest {

@Inject
private ColdnessService service;

@GET
@Produces(MediaType.APPLICATION_JSON)
public String getGetTemperatureData() throws Exception {

System.out.println("Reading REST temperature data");
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. .@ServerEndpoint(value = "/pathparamtest/deployl/{0bject-var}")"

- -public static class WebSocket {°

-------- @0nMessage”

-------- public String echoText(String text, @PathParam("Object-var") Object objectVar) {°
............ return.text;r

.. @0n0pen”
~-public void onOpen(final Session session, EndpointConfig ec) {°
-------- _curSess = session;’

..@0nClose"
- public void onClose(Session session, (CloseReason reason) {°
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Attend a Bluemix workshop

Hands-on workshop

Develop your first Bluemix app

Time&Venue: 09:00-12:00 at IBM Client Center, Kista Allévag 60, Kista.

«

Free hands-on workshop
Learn the fundamentals of building and deploying your application in the Cloud

capabilities of the Bluemix catalog and utilize the micro-services

with IBM Bluemix.
See how to leverage the full

available.
Ask any questions you have about cloud application development.

erved

d walkthrough of the two labs

Agenda
08:45-09:00 Registration and coffee iss
data in Bluemix using Node-RED

= (09:00-09:15 Presentation of Bluemix an
09:15-10:15 Lab 1: Gather Internet of Things sensor

10:15-10:30 Break
10:30-12:00 Lab 2: Integrate Google Maps and a weather service into your Bluemix app
arch 15t" and April 14™.

ration is required. Send an e-mail to Christina Wristel at
pon successful enrollment.

Dates during 2016: February 12th, M

but regist

The seminar is free of charge, .
d you will receive a confirmation u

christina.wristel@se.ibm.com an

—=pros souLLessiul enroliiment.




Any guestions’

www.wasdev.net
@holly_cummins
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