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e Why?
* Five mega-trends shaping the next decade
* Qur Response
* Working together

— academics

— business

— service delivery and

— community organisations
* Using an Open Software Defined Network
* To create the world’s first ‘open programmable city-region’
* How to engage
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Why? Use cases E@

TMT
businesses
& academia
loPEN [:1T0}
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& creative
('3 content

buildingSMART

People,
community,
service delivery

Better
city
management
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Mega Trend #1 Technology and data continue to grow X E@
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Mega Trend #2 People move to cities, using more tech

b
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urban consumers
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Mega Trend #3 Liveable, Sustainable & Resilient Cities Win 53 :0EIE]

CITY “LIVEABILITY” INDEX*
100=icdeql, ten cities with 06t change highighted in bold
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Mega Trend #4 Citizens want more control over daily life E@

CUSTOMER GOVERNMENT
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are frustrated when
presented with
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Mega Trend #5: A City Operating System - People & Cities E@
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Gartner’s Hype Cycle July 2014

(X

expectations Internet of Things
‘ B Natural-Language Question Answerng
Speed 40 Speech Transiation =, wea'g:‘:ﬁﬁ;’g}; 'PI ancneb.;
Autonomous Vehicles Criplocisrencies Y
Smant i Complex-EventProcessing
S Big Data
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time v
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OUR RESPONSE...
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A LOT OF PEOPLE
INVOLVED

NEEDS GOOD ORGANISATION &
A CITY-REGION
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Our philosophy of innovation, co-creation, governed by a JV

)

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

mocr - [l BUSINESSES

NEW PRODUCT DEVELOPMENT

ow

2YRS

DEVELOPMENT

PUBLICLY
FUNDED
RESEARCH
e.g. H2020

3YRS

5YRS

UNIVERSITIES

RESEARCH & TESTING RESEARCH

10 YRS

IDEA
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With evolving technology

: /4

%
? UNIVERSITY By “ APN®
75\ OF BRISTOL we B
NG o
- =iy TC Sy
A WATERSHED | P
\

> e TR t
S AT-BRISTOL = '

%
7 a1 DI

e

. ENGINE SHED (S

ACTIVE NETWORK WIRELESS NETWORK
Fibre network Network : Main hubs
i‘* emulator cly Software a ‘Sub-hubs’
Core network High A oub-hubs
6 nodes \_mth performance
rack space

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



B O AN N T %

MESH NETWORK

WIRELESS NETWORK

Main hubs
a
A

£
%
-
=)
%
f3-1
2g
b g

‘Sub-hubs’
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Phase |, Bristol City Centre, live Q2 2015

&

' ACTIVE NETWORK
I Fibre network

I I B Phase |l Extension

Core network nodes
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www.bristolisopen.com | @bristolisopen | #bristolisopen OPEN PROGRAMMABLE CITY REGION



Phase Il, wider City-Region, live in stages 2015-17 Or,{- %E@
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A CityOS: built from a Software Defined Network
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OPEN DATA
PLATFORM

SOFTWARE DEFINED NETWORK
CITY OPERATING SYSTEM

DATA PRE-PROCESSING SERVICES srvl srvN

“

PLATFORM VIRTUALIZATION/SLICING

City0S
kernel

£15M
PUBLIC
RESEARCH
FUNDS

INFORMATION MODELS
OpenStack, etc.

DATA COLLECTION ENGINE

CITY NETWORK(S) SDN controller

gw/drv gw/drv gw/drv gw/drv gw/drv gw/drv aw/drv gw/drv gw/drv

MULTIPLE SENSORS/PLATFORMS & HARDWARE
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Interoperable loT platforms SEUHY)

loT ASSETS

PARKING BAYS CROWD DYNAMICS POWER USAGE NOISE COMPLAINTS ANTI-SOCIAL BEHAVIOUR
SMART STREETLIGHTS MET OFFICE POLICE/CRIME DATA LICENSING APPLICATIONS PLANNING APPLICATIONS
DELIVERY METHODS
FTP MQTT HTTP E-MAIL

v W/

XML CSV  SenML JSON

7N N
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For Example - loT-Bay Hub Architecture/

INTEROPERABILITY BROKER SERVICE
- PT loT CATALOGUE
| |
smartmerees  ASSETS
PT 1
-
-
STREET LIGHTS .
MQ BUS
FOOTFALL

L —

DATA

' WAREHOUSE SERVIGE DEVELOPERS' SANDPIT
TRUSTED BUILT-IN
loT VAS LIBRARY

PARKING METER

e APPLICATIONS AND CONTROL

PARKING BAY
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‘l see Bristol as a laboratory for change’
Mayor George Ferquson
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BIG DATA GENERATION
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SDN + loT + Big Data Analytics = foundation for developing E@
livable smart city applications — )

SERVICE DELIVERY
ORGANISATIONS
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Co-production - local people, businesses, academics, and E@
local government

SERVICE DELIVERY
JRCANISATIONS

SERVICE DELIVERY
ORGANISATIONS

SERUICE DELIVERY
ORGAMISATIONS
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CITY OPERATING SYSTEM NETWORK

MANAGEMENT
SYSTEM/0S
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£75m investment

X

DUCTING 11

NETWORK PHASE 1 4

NETWORK PHASE 2 14

SOFTWARE 6 city
SUPERCOMPUTER 3 [E
NETWORK EMULATOR 2
HARDWARE/CAPITAL 40

RESEARCH FUNDS £m

TOUCAN 15

NDFIS 10

PROBABLE 10
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How is it run? E!E@

JOINT VENTURE BOARD

UNIVERSITY OF BRISTOL BRISTOL CITY COUNCIL NON-EXECUTIVES

ADVISORY PANEL
LONG-TERM PARTNERS AND INVITED ATTENDEES

COMMUNICATIONS
_—
EVOLUTION OF RESEARCH NETWORK . =N PUBLICATIONS
NETWORK EXPERIMENTS SERVICES =
INFRASTRUCTURE ®
EVENTS AND
& ASSETS (SITE BUILDS) ¥ R
. ® MEDIA and GOV'T
ey AND RESEARCH
RELATIONS
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How to get involved
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LONG-TERM PARTNERS

PLATINUM

PROPRIETARY EXPERIMENTS
NETWORK. RESEARCH
INFRASTRUCTURE EXPERIMENTS
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=] rutcAToNs @ RESFARCH RELATIONS
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e
NETWORK S
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N
=
=
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PROJECT PARTNERS

BESPOKE ACTIVITIES

ECO-SYSTEM PARTNERS

OXYGEN

SMEs COMMUNITY INSTITUTES LOCAL FOUNDATIONS
ORGANISATIONS GOVERNMENTS

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



Interim management team

q
Dick Penny MBE is
chair of Bristol Open
Programmable City
Region. Heis
managing director of

Watershed Media
Centre and Pervasive
Media Studio, a
collaboration with
University of Bristol
and University of
West of England,
which hosts a
brilliant community
of artists, creative
companies,
technologists and
academics exploring
experience design
and creative
technology.

Professor Dimitra
Simeonidou is Technical
Director of Bristol Open
Programmable City
Region and Professor of
High Performance
Networks, University of
Bristol. She is one of
Europe’s leading High
Performance Network
academics with
considerable research
funding from both the
European Union and the
UK Government. Dimitra
has extensively
contributed to the
development of the
OpenFlow standard
which enables Software
Defined Optical
Networking.

Vg

Paul Wilson is
Director of Bristol
Open Programmable
City Region. He
joined from the West
of England Local
Enterprise
Partnership, where
he developed a
Strategic Economic
Plan for the City-
region that attracted
Government funding
of £86m. Prior to
this Paul was Chief
Marketing Officer of
SunGard Financial
Systems, a $5bn
Fortune 500

technology company.

2

Professor Joe
McGeehan CBE is
Emeritus professor at
University of Bristol
and a Board member
of the West of
England Local
Enterprise
Partnership.

Previously held the
posts of Director of
the Centre for
Communications
Research, University
of Bristol and
Managing Director of
Toshiba’s
Telecommunications
Research Laboratory
In 2004 he was listed
as one of the world’s
top technology
agenda setters by
silicon.com (USA).
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Stephen Hilton is
Director of Futures
Group, Bristol City
Council. Bristol
Futures brings
together Economic,
Green, Digital &
International teams
into a single council
unit to ensure that
Bristol and the
surrounding area
benefits from a
world-class, inclusive
green and digital
economy. Stephen
passionately believes
that wide scale
digital literacy can
create a fairer, more
inclusive, more
participative society.

Q4
7 A

Professor Nishan
Canagarajah is Pro-Vice
Chancellor - Research,
University of Bristol. He
is widely published and
his research interests
include image and video
coding, multi-view video
compression and
synthesis, information
fusion, content-based
retrieval and the
application of signal
processing to audio and
medical electronics.
Nishan's research
contributions in image
segmentation, texture
classification and
content-based video
compression are
internationally
recognised
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Conclusion bs E@

* Five mega-trends shaping the next decade
* Qurresponse: A £75m City-scale test-bed; SDN + |loT + Big Data
* Working together

— academics

— business

— service delivery and

— community organisations
 An Open Software Defined Network
* Afirst - ‘open programmable city-region’
* With you involved?
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Use cases E@

TMT
businesses
& academia
loPEN [:1T0}
ST Culture &

& creative
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buildingSMART
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