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Rapid Growth In World Population E@

1.0

9bn people
by 2050

7bn people
in 2012
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POPULATION - WORLD 1970 T0 2050
SCALES: POPULATION (0 - 9) BILLION PEOPLE), BIRTH AND DEATH RATE (0 - 4 % PER YEAR)
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SOURCE: JORGEN RANDERS, 2052 CHELSEA GREEN, VERMONT - MAY 2012
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Most Growth In Cities
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‘| see Bristol as a laboratory for urban change’
Mayor George Ferguson

X

BIG DATA GENERATION
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Liveable; Sustainable & Resilient Cities DCa

CITY “LIVEABILITY” INDEX*
100=icdeql, ten cities with 06t change highlighted in bold

LIVEABILITY HAS INCREASED [HOCHANGE [ UVEABILITY HAS DECREASED

# Vioona, Austria

-
: Tokyo, Japan

8

g
£

’° BRISTOL
U\)M\e«ZOW

.lo,
2015 E‘é’é?ﬁ 3

EUROPEAN

GREEN CAPITAL

An initiative of the — Q,
European Commission =

CITIES THAT APPLIED |~ ~\
TO BE PART OF THE  rockefeller
100 RES“JENT GIIESY Foundation

3

3

2009 2014 2014 2009 2014

*Baxsad on 30 factons Spanad across i nnds: SLabity, niasructuns, ecucation, hoalth canm and eavironment
Sourcix Economist Intalogence Unt
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A Joint Venture Ltd: City Govt & University; (Industry & People) E@

INDIVIDUALS 1 FAMILIES 5-10 COMMUNITIES 10° DISTRICTS 10° CITIES 10° COUNTRIES 10° CONTINENTS 10° WORLD 10"

mocr ~ [l BUSINESSES

NEW PRODUCT DEVELOPMENT

DEVELOPMENT

PUBLICLY
FUNDED
RESEARCH
e.g. H2020

UNIVERSITIES

RESEARCH & TESTING RESEARCH

IDEA
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WE NEED:

A MASSIVE
AMOUNT OF
CONNECTIVITY




X

Top 10 Country Average Connection Rates

1GB

UK ranks 28th
with av. 29.4 Mb
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Fastest Consumer Connection Rate in the World

X

168 South Korea

offers 1Gb
connection rate
to consumers

100MB

90MB

80MB

The fastest
consumer rate in
the UK is 152Mb

70MB

60MB
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Connectivity for R&D partners

30GB

X

1GB

>30Gb/s of
connectivity
For Bristol Is
Open R&D
Partners

100MB

90MB

80MB

70MB

60MB
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CityOS: OpenFlow Software Defined Network using NFV ~ EE=REIE)

OPEN DATA
PLATFORM

SOFTWARE DEFINED NETWORK
CITY OPERATING SYSTEM

DATA PRE-PROCESSING SERVIGES

ﬁ

PLATFORM VIRTUALIZATION/SLICING

City0S
penStack, etc. £15M
PUBLIC
DATA COLLECTION ENGINE RESEARCH
FUNDS
CITY NETWORK(S) SDN controller
gw/drv gw/drv gw/drv gw/drv gw/drv gw/drv gw/drv gw/drv gw/drv

MULTIPLE SENSORS/PLATFORMS & HARDWARE
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WE NEED:

FLEXIBLE,
PROGRAMMABLE
INFRASTRUCTURE
FOR MULTI-USER
INTERNET OF THINGS

istolisopen | #bristolisopen OPEN PROGRAMMABLE CITY REGION
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ACTIVE NETWORK
Fibre network o8 Network PR software SDN Controlled Network
Core network Hiah 144 core fibre
. |g
6 nodes Yvnth performance @ Data Dome 30GB+ per second
accessible computer
rack space
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ACTIVE NETWORK WIRELESS NETWORK
Fibre network ?ig, Network P Software Main hubs
emulator D ‘Sub-hubs’
Core network High 4 ‘oub-hubs
nodas with erformance @ DataDome 3G, 4G, LTE & 56 Technologies
bi P
accessible computer 60GHz & Experimental wireless
rack space
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A mesh network IoT ‘canopy of connectivity’ across the city E@
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RF MESH NETWORK

WIRELESS NETWORK

Main hubs
a

ACTIVE NETWORK

é

@ 1,500 lamp posts

‘Sub-hubs’
3G, 4G, LTE & 5G Technologies

60GHz & Experimental wireless

Software
@ Data Dome

Network
emulator
High
performance
computer
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“,
Deployed now — Product Release: Nov — July . OO’(,Q‘ %E@

o s
' I B Phase Il Extension G Ky

Core network nodes fe@@

with accessible rack space

Network Emulator

||—'. High performance computer

UNIVERSITY
OF BRISTOL

e

WIRELESS NETWORK
Main hubs
‘Sub-hubs’

MESH NETWORK

54 fibred lamp post
clusters

@ AT-BRISTOL
>\

=\ Data Dome
SS GREAT BRITAIN

ENGINE SHED

With thanks to... "

== v”"{‘v' Silver Spring-,
CaPLUWIRELESS - BROCADE™ en [17 M5 §inﬁvision' P snny MR R h% Wisimmars NEC Cr‘_l./h:\ ¥ polatis / 2. zeetta
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Phase I, wider City-Region, live in stages 2016-18 bVo,,{_/ %E@
)

FILTON BRISTOL BRISTOL AND BATH ACTIVE NETWORK $
ENTERPRISEAREA  UWE CAMPUS SCIENCE PARK

I Fibre network

o Core network node

RF MESH NETWORK

Fibred lamp post
coverage

WIRELESS NETWORK
Main hubs

NETWORK ASSETS
Software

Network traffic emulator

||__. High performance computer

£=\ Data Dome

BATH
INNOVATION
QUAY

KNOWLE BATH SPA BATH
MEDIA CENTRE UNIVERSITY UNIVERSIT

J21 ENTERPRISE
AREA
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IT NEEDS TO BE:

EASY FOR PEOPLE TO
ENGAGE




Bristol Citizens’ Sensor Box

* Architected
* Procured

e Assembled

__ BY
* Installed CITIZENS

 Managed

e Maintained

* 200 Open Data Sets now

* Transparent, Open Data

Programmable
FPGA:s inside

Bristol Citizens'
Sensor Box

o ;
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Data Visualisation: A Digital Data Dome, on the network
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Playable City: Fun in the streets and parks
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Addressing Local and Global Issues E@

SME incubation,
Academic,
& Industrial Growth

Media, culture/fun
& digital design
content

Health,
community &
energy

Mobility/driverless
cars, congestion,
pollution, metrics
& city management
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WE NEED:

INDUSTRIAL
PARTNERS
AND

OTHER CITIES...




Creating proprietary and collaborative intellectual property E@
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Co-locating is building an innovation cluster

(X
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We provide: City-Experimentation-as-a-Service

X

R
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Algorithmic &5
SERVICE/APPLICATION oo
Decision MANAGER >
Making 2
B
P =
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e
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SOFTWARE DEFINED NETWORK PROPRIETARY
I nn Ovative CITY OPERATING SYSTEM m%?n(ﬂm
D 3 ta SYSTEM/0S %
ICT INFRASTRUCTURE ASSETS PROPRIETARY
BLUE CRYSTAL 2 gﬂrjwlg'lﬂtll(R
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©
Data
Harvesting P
& k
©
Programmable
Infrastructure
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£75m investment so far

X

DUCTING 1
NETWORK PHASE 1 4
NETWORK PHASE 2 14
SOFTWARE 6
SUPERCOMPUTER 3
NETWORK EMULATOR 2

HARDWARE/CAPITAL

RESEARCH FUNDS

TOUCAN 15
NDFIS 10
PROBABLE 10

£75M (~$125M)
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Long Term Partners and Pay-As-You-Go Innovators

X

LONG-TERM PARTNERS

o PROPRIETARY EXPERIMENTS
NETWORK. RESEARCH
INFRASTRUCTURE EXPERIMENTS

& ASSETS
EVENTS AND
WEBSITE CONFERENCES
NETWORK
SERVICES

L
= MEDIA, GOVERNMENT and
e ’ . RESEARCH RELATIONS

COMMUNICATIONS

PROJECT PARTNERS

BESPOKE ACTIVITIES

ECO-SYSTEM PARTNERS

OXYGEN

SMEs COMMUNITY INSTITUTES LOCAL FOUNDATIONS
ORGANISATIONS GOVERNMENTS
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CURRENT RELATED
PROJECTS IN BRISTOL:

DRIVERLESS CARS

ASSISTED LIVING HOUSES
AIR-QUALITY - CONGESTION - HEALTH
PLAYABLE CITIES

MEDIA DISTRIBUTION INNOVATION
MUNICIPAL ENERGY COMPANY

B AEHT

www.bristolisopen.com | @bristolisopen | #bristolisopen OPEN PROGRAMMABLE CITY REGION



e iﬂ@-‘;u ‘s
#ﬂ! S \ .

"

: |_.!
A3 HIHV.)"H/ J.A:H ‘.v.h .4‘ g 4.1’ l:

e = L._,,n



