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“l1 think there 1s a world
market for maybe five
computers.”

Thomas Watson
chairman of IBM
1943
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HARDware
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Next: Connected-ware




Why care about the Internet of Things?

#arduinoadventures @holly _cummins



Why care about the Internet of Things?

" This could really benefit
‘ my business |
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Why care about the Internet of Things?

This 1s so FUN and
COOL and OOH |

' Thiscould really benefit  made it LIGHTUPI"
‘ my business
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Poll-time.
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Hmm. Can we be more
precise’”’
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Presenting: ’

The WebSphere Sphere
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Ta-daal A

Presentlng
The WebSphere Sphere /

(“the cuddlysapplicationserver”)

.
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Remind you of anything®




Not really.
t's very lumpy, isn't it




Software faults can be
corrected without re-typing the
whole program.




t's a computer case
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Interfacing the ball to
the computer t
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Soft circuits
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Soft circuits

Conductive thread
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Soft circuits

Conductive thread
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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
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| et's have a play

SSID: sphere
password: websphere




| et's have a play

Nttp://192.168.8.1/sphere

SSID: sphere
password: websphere



http://192.168.8.1/sphere

The physical world

useful stuff




The physical world

useful stuff




The physical world

useful stuff

Short
AN
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The physical world

useful stuff

Short
AN
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pcDuino
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The physical worlo

useful stuff

Short ®
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The physical world

useful stuff




The physical world

useful stuff )




The physical world

useful stuff

loose
connection
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rld

I'he phy=~

sealed unit

useful stuff

loose
connection
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“Loose” connection
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What's running it?




Ubiguitous 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
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o Small download
o Small memory footprint
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Cloud-Embeddable convergence

Density Elasticity
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o Small download
o Small memory footprint
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Cloud-Embeddable convergence

Density Elasticity
e ° o o
: OOO o —
e OO OO
O o o o Enable and disable function

o ...dynamically

> Small download o Easy install

> Small memory footprint o Easy uninstall
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But Is it really loT7
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Embedded thing
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But Is it really [oT7
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Very very embedded thing
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But Is it really loT7

Network, but not internet

Very very embedded thing
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But Is it really loT7
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But Is it really loT7

No machine-to-
machine
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RevIS rchttecture
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http://sphere.mybluemix.net/sphere
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http://sphere.mybluemix.net/sphere

Bluemix and loT foundation

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

JSONObject vcap = new JSONObject(VCAP_SERVICES);

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

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

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

MgttClient client = new MgttClient(Curi, 1id);
MgttConnectOptions opts = new MgttConnectOptions();
opts.setUserName(Cusername);
opts.setPassword(password.toCharArray());
client.connect(opts);

client.setCallback(this);
client.subscribe("10ot-2/type/+/1d/+/evt/+/fmt/+");
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Working with o1




Working witn lol: step 1




Working witn lol: step 1

‘No, | did NOT mean jot. | meant iot. Gah!”




Working witn lol: step 1

® OO0 Keyboard
| < | > | [ ShowAll | (Q

| Keyboard [ 112547 Shortcuts Input Sources |

Replace With -~ [ Correct spelling automatically
iot loT

Cv\a":nno

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

(¥ Use smart quotes and dashes

for Double Quotes | “abc” :

for Single Quotes | ‘abc’ |

t..:?vl
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Working with [ol: step 2




Working with [ol: step 2

Get some kit
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Taxonomy of embedded devices
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Taxonomy of embedded devices

Microcontroller

o=y
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Taxonomy of embedded devices

Microcontroller

Microprocessor
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Taxonomy of embedded devices

Microcontroller

o=

Sort-of-a-computer -
'

Microprocessor
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Taxonomy of embedded devices

Microcontroller
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Microprocessor
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1he microcontroller zoo




The micracontroller zoo
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1he micracontroller zoo
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Arduino
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Arduino
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Arduino

Ethernet
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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

#arduinoadventures @holly _cummins



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

hernet.shield

1’/
W
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Connecting an Arduino to the Internet
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Connecting an Arduino to the Internet
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Raspberry pl
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Connecting an Arduino to the Internet
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Connecting an Arduino to the Internet

.
.
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Raspberry pl
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Managing headless devices
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Managing headless devices
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HDMI display
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Managing headless devices

Elar O

HDMI display

ANe N )\
Ancny/
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USB keyboard




Managing headless devices




Managing headless devices

My—Computer:~ holly$ ssh 192.168.1.2

J7

A




Managing headless devices

My—-Computer:~ holly$ ssh ??2.77.77.!!

FIY=CUOHNPULCT ™~ TTIULLYD 5511 194£.: 100 1.4

J7
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Managing headless devices

My—-Computer:~ holly$ ssh ??2.77.77.!!

FIY=CUOHNPULCT ™~ TTIULLYD 5511 194£.: 100 1.4
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Workflow for “pland.seek”
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Workflow for “pl.and.seek

Ethernet cable
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Workflow for “pl.and.seek

Ethernet cable
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Workflow for -

Ethernet cable '- Network sharing
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Getting a connection

® 0O Sharing
| 4 » || ShowAll | (Q )

Computer Name: My Computer

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

On  Service O Internet Sharing: On
DVD or CD Sharing Internet Sharing allows other computers to share your connection to the
Screen Sharing Internet. Computers connected to AC power won't sleep while Internet

File Sharing Sharing is turned on.

|
|
|
| Printer Sharing Share your connection from: Wi-Fi :
' Remote Login '

' Remote Management To computers using: ©On  Ports

' Remote Apple Events vl Ethernet

¥  Internet Sharing Thunderbolt Ethernet

| Bluetooth Sharing ;hualc.’e"bmt Bridge
irewire

Bluetooth PAN
RNDIS/Ethernet Gadget
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~Inding the IP address

my-mac:~ holly$ ifconfig | grep -A3 bridgelQ0
bridgel0:
flags=8863<UP,BROADCAST, SMART ,RUNNING, SIMPLEX,MULTICAST> mtu 1500
opti1ons=3<RXCSUM, TXCSUM>
ether 3e:07:54:e0:20:064
1net 192.168.2.1 netmask Oxffffff0@ 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 1n 4.16 seconds
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The single board
computer zoo
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Raspberry i

l
by
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Raspperry Pi

L0k, |
3.‘\ .0.

O T\
L N Y\ :
.

SD storage NS

<D %,q,», U4

''''''
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Raspperry Pi

L0k, |
3.‘\ .0.

O T\
L N Y\ :
.

SD storage NS

<D %,q,», U4

''''''

(not my friend)
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Raspperry Pi

Al GPIO pins
J—\ \a(\:;( N :

SD'storage | (no_analog pins)

o

N | ,(D \'Q\% v :
C N\ “
A0 07__)

%,

'''''

(not my friend)
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Raspberry P
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Raspberry Pi 2

l
by
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Raspberry P
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Raspberry Pi 2
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BeagleBone plack
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BeagleBone plack

#arduinoadventures @holly _cummins



BeagleBone plack
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4 GB flash

£\ storage
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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

= “SL
Atheros >
MICroprocessor

Ethernet

Arduino
microcontroller

- r

5" .
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http://arduino.cc/en/Main/ArduinoBoardYun?from=Main.ArduinoYUN
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connector

pcDuino e

<

4 GB flash
storage
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pattery
interface

TN ™, .SQU'
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Popular
embeddable

pattery

pattery
interface
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Popular
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Popular
embeddable
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pattery
interface
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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



http://wt.tuxomania.net

#arduinoadventures @holly _cummins


http://wt.tuxomania.net
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Power.
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You can do more.




You can know less.




You can know different things.




You can know different things.




But ...
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£2
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(sorry)
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Ihen 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;
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@javax.persistence.Entity

@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/{0Object-var}")
public static class WebSocket {
@0nMessage
public String echoText(String text, @PathParam("0Object-var") 0Object objectVar) {
return text;

}
}

@0n0pen
public void onOpen(final Session session, EndpointConfig ec) {
_curSess = session;

}

@0nClose
public void onClose(Session session, (CloseReason reason) {
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ANy ques
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