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Smart Cities products and services are offered by Qualcomm Technologies, InC8&@hd/or-its subsidiaries:




Surge in connected things has already begun

Smarter More connected

=0

\Il,

N :\.’: Anticipated data US 18-24 year olds
O ©© @ 2o, 1000x traffic growth ~75% reach for
S f— g4 driven by more smartphone
Light Smart PEV  Security Smart connection and immediately
S Meter Cameras Grid richer content -8B after Wajsinpg up
. . smartphone shipments
Driven by powerful technological 2014-20182

and generational trends

Sources: Machina Research, April ‘13, IDC Mar '13. 2Gartner June '14 2




Technologies “Under the Hood”

@ » n
g I \',’,’,:

w O &
_ : Power DSP &
Multimedia GPU & CPU
SR E ! Sensor Hub
—
(J = ik O,
) ®
Visual Wi-Fi/ Positi
| P osition
Computing Bluetooth Sgre:o Location
Voice

Processing

%
(D
Software/
HLOS

Security




Reimagining City Infrastructure
From single-purpose to multi-purpose

Single- Multi-purpose: Single-
purpose.: Communication purpose:
Payphone Kiosk Street Lighting
* Phone calls » Free Wi-Fi  Lighting
 Emergency * Free Phone Calls
services o Emergency
Services
» City Services
 Digital Advertising

Multi-purpose:

»

“Smart Node”

Lighting management
Video feeds

Wi-Fi hotspot

Urban intelligence
Sensors

Emergency lighting
Indicators .




Reimagining City Infrastructure
From single-purpose to multi-purpose

Single- Multi-purpose: Single-
purpose: Connected Waste purpose:
Trash Can Station Parking Meter

e Trash » Self-compacting * Revenue
collection trash collections generation
* Real time status
* Wi-Fi hotspot
» Urban intelligence
sensors

e Solar powered

Multi-purpose:
Smart Meter + Car

Detection

* Multiple payment
options

» Real-time revenue
information

* Vehicle detection

» Solar powered




Smart Buildings

Connectivity solutions to increase efficiencies, revenues and cost savings

Security

VAN

\Y4
_

Heating / Cooling

(o )

O

Appliances

Power / Solar

Remote monitoring
of building facilities
and residents for
increased peace of
mind.

Monitor HVAC
usage and
optimize usage per
current weather
conditions and
power rates.

Enable
interoperability
between
appliances for
advanced home
automation.

Monitor and
optimize energy
production &
consumption in
real-time.




Commercial Real Estate

Personalization

Technology: Bluetooth Smart Beacons
Benefits: Provides indoor context for app users
Examples: Museums, Sporting Areas, Shopping Malls

Digital Engagement

Technology: Augmented Reality

Benefits: Drives digital + physical engagement

Examples: Gaming/Shopping | Malls, Commercial Mixed Use




Commercial Real Estate

Transportation
Technology: Cellular, Wi-Fi, BLE Telematics

Benefits: Facilitate vehicle / bicycle sharing

Examples: Private campus, residential program

EV Fleet Management

Technology: Halo Wireless EV

Benefits: Hassle-free charging

Examples: Residential, Commercial, Office Park
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Era of Exponential Digitalization

Explosion of Growth
on the Internet

Connections

7.3B 18.2B 50B

3zB 10ZB 40ZB

Applications

10.7B8 182.7B  ?7?? 2010 2015 2020




Transforming Data into Actionable Intelligence

End-to-End Analytics

from the Edge to the Data Center

= Scenario Planning

= Decision-Making

= Process Re-Engineering

Creating Bigger and Newer
Opp’ys for Cities

@ 2014 Clsco and/er its affillates. All rights rese

rved.  Cisco Confidential
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Evolution of the Internet

Business
and
Societal
Impact

Connectivity

Digitize Access to
Information
« Emalil
- Web Browser
- Search

=

Networked
Economy

Immersive
Experiences

Digitize Interactions
(Business & Social)
- Social
+ Mobility
« Cloud
« Video

Digitize Business
Process
« E-commerce
- Digital Supply Chain
« Collaboration

Intelligent Connections

iy,
a@ =
Kﬁﬁ

Internet of
Everything

Digitize the World

Connecting:
- People

- Process

- Data

« Things




Internet of Everything... 5X — 10X impact of Internet to date



The Digital Overlay:
Connected Over Industry Standard Platforms

megrated Cloud and
. p Imization
Center Services Factory

+ q/—\oyptimization ......
ﬁ Platform ,
. Smart .

Grid Traffic Flow
Hospital Home Optimization
Optimization Energy ,
Management

Comms
Network
Optimization

SI\AA —~-T




Barcelona — Smairt City
$3.6B Value Creation

“ Commission
iCapital Award

© 2013-2014 Cisco and/or its affiliates. All rights reserved.

1,500 New Companies
44,000 New Jobs

Mobile Collaboration: $1.6B
Telework: $199M

Smart Parking: $67M
Smart Water: $58M

Smart Lighting: $47M
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loT

Intel® loT Solutions for
Smart Buildings

Smart Home and Building Division, Internet of Things Group

Rick Lisa

- -

E9TINNY
- —
i
o % ! 1.
INEERERERLL T

INRERRERER L



Smart Buildings

Networked. Intelligent. Adaptable

The Smart Building is an
Intelligent space that will create
the greatest synergies between

efficiency, comfort, safety for
people and assets

Fire &
Life Safety

o*
.
.
.
.
.
.
o*
.
R
.

Lighting /
Electrical
B Other

., :
....0 E Q"‘
’Q. - ‘t‘
Other | ..
Utility
(4

‘e
‘e
-
.
‘e
.

Security &
Access

People
Movement

..
.i
.

Analytics &
Management

Z




Smart Building Usages



Challenges to Implement Smart Buildings

Larger Goals: Security, Sustainability, Operational Efficiency and Occupant Comfort

Challenges:

Operating Costs Lack of data Un-connected legacy
visibility into all systems with no easy

assets to be means of data
managed acquisition and finer

grain control

Internet of Things (IoT) will accelerate
IT meeting OT for the Building sector

Lack of
compatibility or
standards across
proprietary systems



Intel IOT Products** For Smart Building Solutions

Building Management Systems (BMS) based on Intel® IoT Platform** enables
“Information Technology (IT) integration with Operations Technology (OT)”

Building Discover data Analyze
“Things”
Intel® 10T Gateways Intel® Decision Solutions Intel® Mashery™ APl Management
Secure and Scalable Domain specific trend and Create, Package and Publish
Building 1O enabled predictive analytics tools for Data to Solutions

actionable decisions

** Intel® Security is built-into all Products

*Other names and brands may be claimed as the property of others.



R u d i n Optimizing energy load based on occupancy levels, saved
the company $1M per building, per year at $.50 per sq. ft.
Building Management System
Challenges: Need for finer command and control of
building systems for operational efficiency
Proprietary BMS
Lacked detailed data
Unconnected legacy systems
Solution Players:

Rudin*: Building Owner for
Commercial and Multi-Family

Intel: Intel® loT Gateway
Front Street (Evolpa): Facility installation

Selex & Columbia University: Building
Analytics/Management System (Di-Boss*)

FramTech Solutions Family:
Configurator for Gateways

*Other names and brands may be claimed as the property of others.



Demonstrated 15% energy savings year
by year in industry studies.

HVAC Energy Management System

Daikin* envisioned combining accurate energy
data with operational state data to enable:

Verification of energy consumed during normal operation
and demonstrate ‘payback’ metrics to
existing and prospective customers.

Uncover trending to out of spec operation of
subsystem and issue corrective action proposals.

Coordinate multiple connected Rebel HVACs in paid utility
demand control programs and corporate peak avoidance
programs

Solution Players:

Intel: Intel® IoT Gateway + Intel® Decision Solution: Trend
Analytics Software

Daikin

*Other names and brands may be claimed as the property of others.



First IoT school in the province looking to reduce energy

consumption and improve student performance
Building Automation System

Challenge:

Giséle-Lalonde School in Orléans, Ontario
need a solution to drive energy efficiency
and productive environment;

Metering water and natural gas
Benchmarking kilowatt hour (kWh) per student
Actively measuring and managing CO2levels

Tracking occupancy in real time
Solution Players:
BMS: KMC* Controls Comander
Intel/Dell*; Gateway

Sys Integrator: Lar-Mex

www.intel.com/content/dam/www/program/embedded/internet-of-things/blueprints/iot-building-automation-system-blueprint.pdf

*Other names and brands may be claimed as the property of others.



Blueprints and Solutions @ http://intel.com/iot/smartbuilding
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Glimpse into the Future

March 2015

Imagination at work.

© General Electric Company, 2015. All Rights Reserved



Future shaped by disruptions

[® Energy service choices @ Consumer expectations

Technology advances, costs reduced, Grid resiliency and hardening
Competitive alternative solutions New service offerings
Disruptive business models Flexibility of cloud based systems
Customers move & 5x Extreme weather events?
2050 completely off the grid?! @ 70% of grid is over 25yrs old?
* www.csiro.au/future-grid-forum 2 National Oceanic and Atmospheric Administration (NOAA) from Grid Resiliency Report?

3 http://energy.gov/sites/prod/files/2013/08/f2/Grid%20Resiliency%20Report_FINAL.pdf

Growing renewables ,0, Empowering people

Policy: Clean Air Act 111d Significant workforce changes
Regulatory: CA 33% RPS Consumers expect visibility & control
Technology: Price and value driven advances Information to everyone, everywhere
25, Longterm demand 1515] 60% Executives and
estruction 40% Engineers retiring*
Rising stranded asset risk o s e

28
© General Electric Company, 2015. All Rights Reserved



Energy Future

@ Energy service choices

Advanced technology platform
Energy domain driven
Advanced analytics

New services and support

@ Consumer expectations

Design driven user experience
Asset Performance Mgmt
Systems that optimize
reliability, demand, renewables,

New business models

load and energy efficiency

,0, Empowering people

;e Growing renewables

Enable renewables,
Build balance of plant
Integration optimization,

Improve workforce productivity
Enhance user experience
Improve resiliency & hardening

lc_lorlltrgl a?d protect||(_)r_1 5 ~ —J Connect people and
WA ' HR inﬁfelr:rclzz Z?I?cr;/trrl?gliglris .’.. information at any place, at any

time, on any device

September 2014 29
© General Electric Company, 2015. All Rights Reserved




The Industrial Internet

© General Electric Company, 2015. All Rights Reserved.



What happens when 50B Machines become
connected?

Factor%/On

/—-\ Optlmlza

Real time Shipment
Network  Visibility

spital
Logistics
Optlmlzatlon
_flannlng IT\}IeI(Ijlgerllt T,
edica
% Qi Devices CR %
Connected \

Machines 3\

Brilliant Brilliant
Transportation Factory
Brilliant Brilliant

Hospital Power | |
OTis . Analytics become Businesses increase
virtualized predictive o ~ productivity
Machines are self healing & = Monitoring and maintenance is
automated mobilized

© General Electric Company, 2015. All Rights Reserved.



Smart Buildings

A Air Handling Unit 0
CO,, Humidity, Temp, Power Management ind Lighti
Airflow Back-up Power Solutions ndoor Lighting

Controls

Metering/ l Energy efficient lighting
Sub-metering : o
Electricity, Gas, Water A Filter Monitoring
Differential Pressure
Facility Management A Room Monitoring
CO,, Humidity, Temp,
A Building Pressurizatio Wireless Remote
Differential Pressure Monitoring SmartGrid
Integration
Motors & VF / Microgrid, renewable

High efficiency energy, on-demand

esponse
Outdoor Lightin/ \

Parking, Street
Boiler Contro/ Water Management
Process Control, safety _ Recycle, reuse, treatment
Chiller Control

[l Security & Fire Safety Enerav Management  Diferential Pressure, Level,
Access, video, mass notification gy g Temp
System

Connect, measure, and control all -

systems with software Energy Efficiency
Emergency & Safety [l
Air Quality

© General Electric Company, 2015. All Rights Reserved



Smart Data Centers

Chilled Water
I L_ UPS/ Standby Water T
b el 0 «Make-up Water Automation Hardware
*UPS «Chemical Treatment *Software Platforms
«Battery eIntegrated Solutions
Paralleling Securit 5
. y
Switchgear .w
*TVSS *Access
*ATS Control
*Fire & Life
Safety
Lighting *Video
Surveillance
eLamps &
Ballasts
eLighting
Control
Facility/Cost
Commercial Finance
*Equipment (leases &
loans)
*Real Estate (leases,
loans)
«Construction Finance
*Senior Debt Facilities
*Asset Based Electrical
*Cash Flow
Electrical Distribution Energy Protection & Metering
*MV & LV Switchgear +Co-generation «Power Management
*Switchboards *Solar «Power Quality
eTransformers -Installation, Start-up & PMCS
«Busway Commissioning *Protective Relays 33
*Variable Frequency Drives *Training

. i © General Electric Company, 2015. All Rights Reserved
© 2014 Geneé\ftlggé%l osm§§1glv—lgﬁrights reserved pany 9






Smart Microgrids

Ah Sin Heek Diesel / Energy Storage Site

Local HMI Microgrid Controller

I Ethernet Switch

| I Wireless
Radio

25 kV Distribution modem

Bella Coola Hagensborg
2.1/1.5MW 2.6/1.7 MW
Hydro Generator Storage
y Interface 3.3 MW-hr Battery Support
125 kW / 400 kW-hr
Diesel Generators
Electrolyzer Fuel Cell
300 kW 125 kW

Clayton Falls 2.12 MW Hydro :
Utility Service Vehicle
 Centralized Supervisory control to optimize the use of
renewables and minimize the use of diesel
» Wireless local area network
» Hydrogen based energy storage system
» Capability to connect, monitor and control the system
remotely
« Interfaces to all Microgrid elements
© General Electric Company, 2015. All Rights Reserved




Cleantech San Diego: Jim Waring, jwaring@cleantechsandiego.org
Realcomm: Jim Young, jyoung@realcomm.com
QUALCOMM: Aidoo Osel, aosei@qti.qualcomm.com

Cisco. Gordon Feller, gofeller@cisco.com
Jim Day, jiday@cisco.com

Intel: Gregg Berkeley, gregg.berkeley@intel.com
Nick Ong, nicholas.g.ong@intel.com

GE: Deb Tatum, deb.tatum@ge.com



