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Internet 4.0

1.0 Academic Servers 3.0 Mobile
1980s 2000s
1990s 2010s

2.0 Personal Computers 4.0 Things!
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SE&: http://postscapes.com/what-exactly-is-the-internet-of-things-infographic



SENSO RS & ACTUATORS

We are giving our world a digital nervous system. Location data using GPS sensors. Eyes
and ears using cameras and microphones, along with sensory organs that can measure
everything from temperature to pressure changes.

Machine Vision / Optical ¢ Position / Presence / Proximity
Ambient Light

Acceleration / Tilt

Motion / Velocity / Displacement

. - Temperature
Electric / Magnetic

Humidity / Moisture

Acoustic / Sound / Vibration

Leaks / Levels

Force / Load / Torque Chemical / Gas
Strain / Pressure }




) CONNECTIVITY

These inputs are digitized and placed onto networks.

LTE Ad
Cellular 4G / LTE
3G - GPS / GPRS

2G / GSM / EDGE, CDMA, EVDO ‘ “

HTLESS

BLUETOOTH

uwe
Z-WAVE
\ ZIGBEE

6LOWPAN
. NFC
EIE3E] ANT

WAN

.'.%{“ RFID
[Opass Wide Area Network
POWERLINE
ETHERNET A MAN
Metropolitan Area Network

PRINTED

Local Area Network
PV UDP DTLS RPL Telnet MQTT DDS COAP XMPP HTTP SOCKETS REST AP PAN
Personal Area Network




€) PEOPLE & PROCESSES

These networked inputs can then be combined into bi-directional systems that integrate data,
people, processes and systems for better decision making.

‘ ’ Customer Relationship
b & Support

T - | 4 % e
) Location & AQ ’ W"
A Tracking Al
Analytics & Cloud/API 7 3 % T Ve o
2 4 -
=
?\“:r, \\: Financial N
¢ “ AT
—Z. Upgrades & Configurations / <
g s \.\\r
,”\’
-)\_ | Remote Monitoring / Maintenance
N
1
-
{ ’
\ Control & Automation

. Supply Chain Management

! Security / Energy

Mobile Devices & Apps
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BETM: MQTT, CoAP, XMPP, AMQP, RESTfUI

T AEH: Zigbee, Z-Wave, WIFI, GPRS, Bluetooth-LE

: Arduino, Raspberry Pi, Intel Edison




Local Network The Internet Back-End Services

Gateway(s)
Optional

. . User access and control
Wired/wireless

Power line
ARDUINO BAN, PAN, LAN
"~ . v, o
Sensor & Actuator Processing / Communication
‘s o' - Business Data Analysis
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___________________________________________________________

' location: [ 38.2031, -120.4904 ],
i speed: 750, :
| altitued: 29384, i
i engine: i
fuel_level: 78% ,
: temperature: 89, i
i EPR: xx i
N-value: { NT: xxx, N2: xxx, N3: xx}
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EVENT_ID PLANE_ID TIMESTAMP LAT LONG ENGINE FUEL SPEED
TEMP LEVEL

100001 3902 1437297148810 38.2031 -124.4904

N7

100002 3902 1437297149213 750
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100001 3902 1437297148810 METRlC_VALUE ﬂ‘ﬁﬁﬁi)‘(j\j
TEXT B

MMETRIC VALUE 7%
51 AT R B2 i)
100001 LAT 38.2031

DATE (3T S EE N T
100001 LONG -124.4904 DLERILE, FEAZ BHERE

100002 SPEED 750
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"_id" : ObjectId("55a99ceee4b@5e3843afd9e9"),

. ) "plane_id" : "3902",
location: (-84.2391, 34.1039) "ts" : ISODate("2015-07-17T22:25:16.409Z"),
"metrics" : {
. "fuel level": 100,
speed. 750 "engine_temp": 88.48
_ }
engine: i, 1
fuel_level: 100 , " id" : ObjectId("55a99cece4b05e3843afd97a"),
temperature: 88.48 "plane_id": "3902",
"ts" : ISODate('2015-07-17T22:25:16.409Z"),
"metrics" : {
"location": [ —-84.2391, 34.1039 ]
¥
}
o A ERIEIRLS db.events.ensureIndex({"plane_id":1, "ts":-1});
db.events.ensureIndex({"ts":-1, "metrics.location": "2d"}, {sparse:
### sometime future, a metric "elevation" is introduced:
O =
{
"_id" : ObjectId("55a99ceee4b@5e3843afd9e9"),
E’] *;_t "plane_id" : "3902",
= "ts" : ISODate("2016-07-17T22:25:16.409Z"),

"metrics" : {
"fuel level": 90,

ﬁ%ﬁﬂ } s "elevation": 20000 3

r

true});

2



### Find all engine fuel events from 15:00 to draw a histogram

db.events.find({
plane_id: 3902,
ts: {¢gt: ISODate("2015-07-29 15:00:00")},
"merics.fuel_level": {$exists: true}

b)) o

### Find all planes currently within 20km of New York city

db.events.aggregate( [

{
geoNear: {
near: [ -84.0000, 34.0000 1 ,
distanceField: "distance",
maxDistance: 20000,
query: { ts: {¢gt: ISODate("2015-07-29 15:00:00")} }
}
brr

{égroup: {_id: "$plane_id", location: {slast: "$metrics.location"}} }
1)
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{
plane id: ”3209",
ts: ISODate("2014-07-03T16
metrics: { engine fuel: 99

by

:00:00.000z2")

}

4 plane id: ”3209",

{
plane id: ”3209",
ts: ISODate("2014-07-03T16
metrics: { engine fuel: 98

by

metrics: {
engine fuel: {

{
plane id: ”3209",
ts: ISODate("2014-07-03T16
metrics: { engine fuel: 98

:01:00.0002") “0” . 99,
.5 ) “17: 98.5,

7 w27 98,

“59”: 69
:02:00.0002") Fr
} avg: 81.4
}
| 4 }

hour: ISODate ("2014-07-03T16:00:00.000z2"),

4

{
plane_id: ”3209",
ts: ISODate("2014-07-03T16
metrics: { engine fuel: 69

:59:00.000Z2")

}
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Query Router | = = =

: ’ Application

!

Driver

Query Router Query Router
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Shard 1 Shard 2 Shard 3 Shard N
Primary Primary Primary Primary
Secondary Secondary Secondary LI Secondary
Secondary Secondary Secondary Secondary
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¢ SiteWhere

SiteWhere Android
Libraries

SiteWhere Arduino
Libraries

Java Agent
(Raspberry Pi)

Direct Socket
(Wi-Fi, GPRS)

ActiveMQ
Transports
(AMQP, Stomp,
XMPP, IMS)

Web Socket

HTTP / REST

Any HTTP/REST/Ajax Client

SiteWhere Java Client

REST Services

Device Input

Data\§cores

MongoDB

Apache HBase

1ndinQ 821AaQ

SJ0SS220.d JUDAT

SiteWhere Connectivity Diagram

MQTT

HTTP / REST

Direct Socket

Twilio SMS

Azure EventHub
SalesForce

Hazelcast Amazon S3

Mule AnyPoint DropBox

PayPal

WSO02 Siddhi CEP

90+ Others
Apache Solr




Air Traffic Example

€ @ localhost

. "
= .’ ~ ‘- ) ) i
el 4 )
o~ iy
! -
~ \
Google ‘

S SiteWhere

AIR TRAFFIC MONITORING EXAMPLE

Flight SW-624 +
Boeing 737-700 )

Air Speed History Fuel Level History

T 25
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SiteWhere - Manage Devic... X

€ @ localhost808

sitewh

ere/admin/devices/list.html

C || Q Search

4+ A T8 O 4 R » -~

e

& c:
¢ SiteWhere
Manage Devices

Device FMZ 2000

Id:  4f6a93df-45e3-41f7-aeb9-90c...

Spec: FMZ 2000 Specification

FMZ 2000

Spec: FMZ 2000 Specification

Device FMZ 2000

Spec: FMZ 2000 Specification

|

FMZ 2000

Id:  b5266b45-be97-4aef-b2de-Oc...

Spec: FMZ 2000 Specification

FMZ 2000

Id: 3cee8679-6374-4118-9ble-a5...

Id:  96e67cb1-2828-4176-8a0d-80...

Id:  Obb87103-42f2-48bf-b4d8-a2...

Sites

Asset

Specifications Device Groups

Boeing 737-700
Assigned:  2015-07-26 17:52:00
Status: Active¥

Airbus A330-300
Assigned:  2015-07-26 17:52:00
Status: ActiveY

Airbus A330-300
Assigned:  2015-07-26 17:52:00
Status: Active™

Airbus A330-300
Assigned:  2015-07-26 17:52:00
Status: ActiveY

Airbus A330-200

Assigned:  2015-07-26 17:52:00

Batch

Updated:

Updated:

Updated:

Updated:

Users

Filter Results

2015-07-26 17:52:00
N/A

2015-07-26 17:52:00
N/A

2015-07-26 17:52:00
N/A

2015-07-26 17:52:00
N/A

2015-07-26 17:52:00
N/A

® Admin User v

Add New Device




SiteWhere - View Assignm... %

"‘ @ localhost:8080/sitewhere/admin/assignments/detail. html ?token=ad 385b93-6570-40d6-8936-d0ad df6a465: C || Q Search 4+ # ﬂ' E 2 4 . » |- e <] =
@ SiEWh“e Specifications Devices Device Groups Batch Users ™ Admin User =
View ASSignment Emulate Assignment Edit Assignment
Token: ad385b93-6570-40d6-8936-d0addf6adb57
L Assigned Hardware: Boeing 737-700

Assigned device: FMZ 2000

Created Date: 2015-07-26 17:52:00

Updated Date: N/A

Active Date: 2015-07-26 17:52:00

Released Date: N/A

Assignment Status: Active™
Locations Measurements Alerts Command Invocations
Device Locations Filter Results ~ Refresh
Latitude Longitude Elevation Event Date
37.188108 -120.352560 18371.050000 2015-07-26 18:06:00 -
37.188108 -120.352560 18371.050000 2015-07-26 18:06:00
37.157330 -120.208100 19289.080000 2015-07-26 18:05:59

37.157330 -120.208100 19289.080000 2015-07-26 18:05:59
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