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Characteristics of loT systems

2 Smart City projects
— Urban Opus, Canada
— Smart Streets, UK

Platform technologies & evolution
Lessons

— loT’s peculiarities

— Interoperability

— Application development tools

Summary



~ During 2008, the number of
- connected to the Internet exceeded the
- number of [XsfFon earth.

By 2020 there
will be

These are not just
smartphones and tablets.
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Volume, Variety & Velocity of data

Information from the Internet of Thin
We havegone beyondthedecimal system

Today data scientist uses to describe how

much government data the NSA or FBl have on people
altogether. @ Brontobyte

This will be our digital
In the near future, Brontobyte will be the measurement universe tomorrow...

to describe the type of sensor data that will be generated
from the loT (Internet of Things)

Exabyte @




Time sensitive data




Spans organizational boundaries
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Wild west out there

Handbook: Internet of Things Alliances and Consortia

Technology Architecture Focused
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Visit community site | rodger | @ | & | ®

smart streets ) Datasets Sensors API Apps Contact

PROJECT

smart streets(3762) Redcar(3721)

DATASETS LIVE SENSORS s-le-:gs:r Work Order(2886) Roadworks(2869)

Gully(859) Drainage(852) air quality(99) BC(98

Dataset new-tag-1(9) new-tag-2(9)

traffic-information(5) temperature(4) bristol(3)
Sensors Datasets Tags (3) temp @ (3)
bristol-city-council(3) climate(3) Environment(2)

EATURED DATA: UK AIR QUALITY INDEX NEW DATASETS AND SENSORS
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RECENT UPDATES

Elgin Roadwork Data

A resource available that contains in depth data regarding
roadworks.

Transport For London

17 Information feeds for many aspects of the London public
transport network.

Met Office Weather Data

A collection of feeds provided by the Met Office detailing things
about the UK weather forecasting networks and the forecasts
themselves. Carefully read the description for each resource as it

More sensors and datasets

« Smart Streets (UK)

« Highways/Transport focused

3 large civil eng partners

» 40k roadside sensor

* Running since spring 2013
« TSB: 8 loT hubs
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* Urban Opus (Canada)
 City wide — citizen focused
« 3 cities, 30+ city orgs
* More open data + citizen data
* Running since spring 2014



Citizen centric apps
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Welcome back, Tom!
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Bikke Racks
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3 active users
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UK Traffic Flow vs. Travel Time A Vehicle Flow

This interactive demo explores the traffic flow and trave

4,398.00

time data to see if there is any comelation between the 4.398.0
two. Several regions in UK are sampled. Each region 4.000.0
contains multiple highway junctions (color coded

differently), of which the traffic flow and travel time data 3,5000
has been mashed up. By selecting a junction point, 3.000.0

z
scatterplot of traffic flow vs travel time ratio (Actual Trave
' 2,500.0

Time/ldeal Travel Time) is graphed. The goal here is to seg 2,212.00

if higher traffic flow corelates to a higher travel time ratio 2,000.0

1,500.0

of greater than 1.

1,024.00

. 1,000.0
How to use: 608.00

1. Select a region on map 500.0

View scatterplot (each set of data can be fitered using |w 0.0 Small Medium Large Long

2. Select a junction point on map
3.

RESET Vehicle Size

Traffic Flow vs. Travel Time
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¥ Heatmap

Gully Types

“Guy Pins | Gully Status Overview

®TopEntry  @Side Entry ® Box
This is an interactive overview of gullies in Redcar and Rod and Eye

Cleveland. UK. Explore the data by clicking on the
graphs to filter gullies on the map view. The purple dots
represent gullies, the larger the dot means the higher the
™ gully silt level.
3 Use the checkbox controls to toggle the gully map pins
and heatmap visualisations.
To reset the map to show all gully data, click the
"RESET" button below.
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#4 Organizational Boundaries:

Hub Centric Approach
* Cloud - PaaS

» Implemented as a PaaS

 Lifecycle and resource mngt

» Hub API generalised as part of PaaS
» Framework for city services

» Exposes interoperability API

Real Time
Data

Storage Transport 311 Other

i- ices: application application applications
Real fime and Static Multi-tenant services: app PP PP
Data Sources Lifecycle, billing, etc

— —
Y 2
RAEAAN I
:B: Q o—o Smart City PaaS API

Core Cloud resource
Services — data,

e Hub Centric approach compute and Real-time data Open data
« Hub provides common access messaging y
« Well defined data upload & sensor APIs loT gateway/connectivity
« Set of user API

Hub to Hub API (interoperability)

City Infrastructure, Citizen and other data
sources



#3 Time series data: Core loT

platform

* Viz, APIs

Web centric toolkit and service for
rapid loT application development

Search and visualize raw sensor
data

User configurable dashboards
Mash-up engine for rapid
development of loT applications

Web centric — browser based and
internet accessible.

« Time series core

Core platform aggregating data

Integration framework aggregating
data from multiple sources,
physical sources, web data, social
network feeds etc

Core APls to submit, search,
access and manipulate data.

Sensors

Vis and Processing
Management Engine
WoTCore

Actuators

App API
(RESTful)

Data Source REST API

Gateways

Sensors

Gateways

Sensors

External

Data




#1 Diversity of data: CityHub =
loT platform + OpenData repository

External Apps

Hub Interop API : :

WoTKit Sensor L
Dataset Portal Data Portal and Application

Storage & API AP Container Billing System

External

Uploaded Static
Files

Networks
& Real
Time
Updates




o UK project
o 8 loT projects funded by UK govt

o Foci: Transport, health, schools, energy ...

o Manchester, London, Newcastle, Bristol,
IBM, BT, Intel, Carillion, Balfour ......
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'Catalogue hasWindspeed

A _ “Wind Speed”
« Catalogue describing hub resources hasDescfiption

 Hub resources described as generic tems [sensoriwind ‘
set of values and properties hasDescriptie Temp Sensor
hasTemperature @

« Exposes interoperability API Isensor/temp

Istreet/gully asDescription

hasLewel @

{

"metadata”:|
{ "rel":"urn:X-tsbiot:rels:isContentType",
"val":"application/vnd.tsbiot.catalogue+json” },

{ "rel":"urn:X-tsbiot:rels:hasDescription:en",
"val":"Bare catalogue" }
1

"items":[
{ "href":"http://hub.com/resource1",

hasl atitude
hasLongityde @
"metadata":
[
{ "rel":"urn:X-tsbiot:rels:hasDescription:en", 'Hype rCat
« JSON-based hypermedia catalogue

}  (Collection of URIs

{ "href":"http://hub.com/resource2" * any number of URIs, each with =1
"metadata™: ' ’ number of RDF-like triple statements
[ about it.

{ "rel":"urn:X-tsbiot:rels:hasDescription:en", « EXxposes interoperability API
"val":"The second resource"} * Query, search, set etc

"val":"The first resource" }

'loT Interoperability: a hub based approach", In proceedings of: IEEE loT 2014 - Fourth International Conference on, Boston, USA



o Less is more
o you can't reach agreement on standards, eg
APls, protocols, data format etc
o S0 don't try — focus on absolute minimum
o Ensure it is flexible
o Allow It to evolve



o Time series data — drives a lot of the
application issues

o Hub API's across diverse data, but also
external systems — connectivity/data massage
o Varied set of developer skills

o Visual programming tool
o Data flow model



functions

.
() function ()
- J
A
[ template [

comment

Q filter

‘ WS Tweets

#q

conlondon ()

O
O Sentiment Split ()
0

Cle

ar Screen ()

Scroll Message ()

oo

info

Type sentiment
ID 854f3cdb.7ab

Properties
name

Analyses the
msg.payload and
adds a
msg.sentiment object
that contains the
resulting AFINN-111
sentiment score as
msg.sentiment.score.

A score greater than

.| zero is positive and

less than zero is
negative.

The score typically
ranges from -5 to +5,
but can go higher and
lower.

An object of word
score overrides can
be supplied as
msg.overrides.

See the Sentiment
docs here.




® 1oT systems are complex ecosystems
® ‘external’ data hub
® no one world view will dominate
® Real-time/real-world data
® Time series capability at core of Hub
® Interoperability — it’'s the wild west out there
® less is more - flexibility is key
® App development framework
® integration, time series



DEMYSTIFYING

THE DATA BROKER

‘Consumers.want to be clued in on data broker activity:

16% R G b2
i G fgg— ® Data broke rage

complete understanding of
what information is gathered e A R T
Consumers who have a significant ‘ -
or complete understanding of what -
data brokers do with acquired data
4 (o) I
77% ‘ =y B
itizen data — trus
Consumers who
believe it is

important to be Consumers who say it
able to see and is important to be able to O e S
access collected make changes to their data I I l

information obtained by data brokers

/ 1\

Consumers who say they have a
good grasp of what a data broker is

/1%

| E 80% Consumers who
/ want to be able to opt

’0 Consumers who say they ; out of the sharing or
o would like to have a centralized W selling of information
k. website to manage their data » or delete acquired data

Source: TrustedID, Consumer Perspectives - Data Brokers In Review



®Urban Opus: urbanopus.net
®*Node-RED: fred.sensetecnic.com

@rodgerlea
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Aggregating
real world data




