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AGENDA

 The Big Picture of Data-driven Economy
 Internet of Things as the Key Driving Force
* Industry Paradigm Shifted by Data

e Summary
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Data-driven Society
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Energy Economy vs. Data Economy

Value-add | Energy Economy
* QOil
» Gas

. Data Economy
» Electricity

e loT
* Big data
* Cloud

« Same: Value-add from explore, collect, process, and application
« Difference: Data burst, no regional boundary, reusable, openness

* Oil corp. took 4 positions in Top 10 global market cap. in 2011 but 2 in 2014
« Data-related corp. took 3 positons in Top 10: Apple 72% up, Microsoft 76%
up and Google 110% up
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Data Economy as the Core of new ICT era

Education Tourism
Corp.

Internal
Data

Data
Source

Computing NSO Social
Data Data

Application

Data Economy

Data as a Core, by using analytics skills, to maximize the added
value to improve the operation efficiency, service innovation, and
support the quality of decision-making etc.
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From Data to “BIG DATA”

« Data Volume in 2010: 1.2ZB -> 40ZB
in 2020 (more than 30x) ~ 80%

* 68% of Data came from consumers unstructured

in2012 iata

* Video
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106 MB (Megabyte) .
1019 GB (Gigabyte) Photo
1012 TB (Terabyte) « Document

10715 PB (Petabyte) * Social

10218 EB (Exabyte) Pag es
10721 ZB (Zettabyte)

2010: 1.2ZB 33% value added 2020: 40ZB
by analytics  5,200GB/person

 The 3Vs of Big Data
v Volume
v Velocity
v Variety
* The cost/performance of Big Data investment
v' Cost?? Hardware(Storage, Processing...), Management....
v' Performance?? Bring more money??
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Data-driven Innovation:
New Data Sources & Data Mash-ups

Active intelligent
1A Innovated Services

« Government O
and Social ‘R’

* Online
Data

‘ Interactive

 Bio/Behavior
Data

Internet of i « Crowd and
_ social emotion
* Machine/
Equipment
« Two-way real-
+ Home/City time interact

Environment

* Real-time tracklngﬂ *ﬂ
of people

* Location-based
Service
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Infrastructure Ready for Data Analytics

« HARDWARE : Data Processing and Storage Infrastructure
v'Computing Power: PC price down 93.5% every year from 1998-2010 by
Moore's Law
v’ Storage Cost: Price of GB Storage down 99.6% every year from 2000-2011
v'Business Model: On-Demand Cloud Services(laaS, PaasS...etc.)

« SOFTWARE . Open Source/Real-time processing
v'Big data and unstructured analytics: Hadoop...etc.
v'Real-time Streaming Processing Technigues and Open Source

PC Consumer Index $ of GB Storage $ of TB Processing

1,200-F 2,11 Source: Carpe Diem Site | $16-18 Source : SAS Source: Intel
1,000 -
800 -
600 -

200 - I_I
0- Source: BLS bl IE;l §0— <ﬂK
1'9'9'8' v '2'0'0'0' v '2'0'0'2' e '2'0'0'4' v '2'0'0%' v '2'0'0'8' v '2'0'1'0' v zu‘uu zu‘m zuluz zu‘ua zulua zu‘usvemzu‘ue zu‘w zulus zu‘ua zulw ZU“H Trad |t|0na| Hadoop
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Retall Case: Walmart

] . ] * L]

ﬁ Wi-Fi e, —:12]] .
Wa!mart Time i i ﬁ'&' R wnmﬂme

. Products
- A Stay
T L K43 Enter
’ lucati:n g .,~'£ A
| - 7 -
Customers Analysis by : \_ﬂ . ’ ﬂ\
d ) Exit New or Old Path

WiFi Location and Image
customer

Purpose: Precision marketing by analyzing customers’ behavior in the store
Benefits: Customized Marketing(Ad and Coupons)
Data Sources:

 In-Shop Data: Sensors (Facial Recognition, Eyeball Tracking, Path Tracking)
Interactions between customers and products/employees, Floor Plan etc....

» Products and Customers Data: Wishing List, Customers Portfolio(Age, Gender,
Shopping history, Complain history, Web page viewing history...)

* Internet Data: Social Media, Web chats...

« Open Data - Demographics, Weather, Events (e.g. NBA Playoffs, Concerts...)
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Data Treasury: Inner + Outer

~ «Personal Data R Rk .4
e Customer Review » YD ;
*Viewing

ALCROASTUEE T Cystomer Data
\:Frlends Membership
Customer View
Map
Customer E-mails
Shipments Services Centers

Revenue APP

RFID Sensors DM Déwnlqads
Inventory Website Clicks

Receipts Online Shopping list

Products Info Online Survey
Floor Map Keyword Query
QR Code
"Market Data ., Store Sensors

Market * Organizations * Demographics *

"Supply Data J
» Shop Orders

Events + Macro/Micro Economy * Weather...

Sources: Big Data and Analytics in Retail: Unlocking Hidden Opportunities
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Personal Navigation Case: Waze

u...Verizon & 10:15 AM 4 68% [E& ..__Verizon 7 10:13 AM

John Hancock Center, Chicago Q g @

Via: Kennedy Expy E

Traffic Jam Police Accident
v vy |

10:38 7.7. | YL,

Now @ [ | 10:38 g E

Cancel Routes Go

| Map Issue || Gas Prices
£ y N

Location and time

saved \/\J /K"“ W 4 = )
g —
BB s Sn

OUTSMARJTING TRAFFIC, TOGETHER

Waze: Social/Crowdsourcing
Navigation Services

Company: Merged by Google in June 2013 (>$1billion)
Customers: 50million globally in 190 countries
Services: Personalized Navigation Services

Biz Model: Free iOS and Android Apps by Ads and data
\Iicensing
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Government Case: UK Healthcare

« Backgrounds: NHS(National Health Service) hope to cut 20 billion
UK pounds of medicine expense before 2015

- Data Analysis: A Big Data Company, Mastodon C, cooperate with
NHS and GP to analyze the prescriptions of Statins

« Results - Mastodon C found doctors attempts to use branded
drugs in some areas and suggest to switch to generic drug

« Benefits: Cut 2 billion pounds in 2012

Proprietary Statins Prescribing

rimary Care Trust

Generic Simvastatin 40mg I

Proprietary Atorvastatin |0mg

Proprietary Rosuvastatin 5mg

0-19 «
19-21 A
21-22 |-
2223
23-24 §

24-25

c I 25-27

k 27-35
35+

Proprietary Rosuvastatin 20mg ,

£0  £7.50 £15.00 £22.50 £30.00

Source: Friday lunchtime lecture - Big Data Comes to the NHS Powered by Leaflet — Map data © 2011 OpenStrestMap contributors, imagery © 2011 CloudMade, Prescription data from NHS

Information
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Innovation From Data Collection and Usage

Visualiza-
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Landscape of Data Economy

Enabling Players

\ 4

ICT enablers

Data : :
holders } Marketplaces Analytics Vertical apps

Cross Infrastructure

Data Landscape

/

Data
Users
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Data Economy Ecosystem and Value Chain

\ 4

e «—— | Application service \e—— ' n
Suppliers - providers Inal Consumers

Gov. Corp. People App Service Go Corp. People
‘ Developers Provider V. P. P

Enablers >—

Data Platform Providers: Socrata

Data Broker: DataMarket

Analytics Platform Vendors: BigML

Data Visualization: Tableau

« Crowdsourcing Services: Kaggle

» Consultation Service: IBM, Accenture, Deloitte...

A 4
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Data Marketplaces Take the Key Role

Trusted Data Marketplace where public and private sector datasets
are available to help generate new applications, products and

services...

£ Economic Environmental Social
g « Operational efficiency « Reduced carbon emissions « Improved healthcare
m - Revenue Generation + Lowered energy consumption « Improved lifestyle
Lo I
g 2 % @ &
o
o3 1&‘ ‘(‘l 3&‘ Jl‘
Data Aggregators Analysts App Developers Scientists
Data Marketplace
o « Public and Prlvat? Sector Datasets [
g5 ﬁ - Free and Paid Datasets L] =
03 Public Sector Data Private Sector Data
(Free and Paid) (Free and Paid)
I%ﬁﬁfrﬁfﬁﬁ Copyright 2015 .
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Magic Numbers of OPEN DATA

+
ﬂl:rger of countries with 9 1000+

*
government open data platforms Data sets on data.gov (US

. + site)*
7 . 75 m I I T D6atgetoson data.gov (Taiwan site)*

Page views for the UK open data site 35 h r
150b I | I I O n S + Hours/year saved by commuters
based on open data
Economic Value in Europe by Open Data (EURO) 15000+
O/t |
O Job Creation based on Open

Data in the Netherlands
Consumer share of 100 OOO+
potential value of open data :
Medical, health, and fitness apps for smartphones

Copyright 2015

Source: McKinsey; IEK of ITRI (2015/05) £ All Rights Reserved
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G8 Open Data Charter
Open data by default, but you may have to pay

Open Data

in the G8

A Review of Progress
on the G8 Open
Data Charter

Five Principles:
*Open Data by Default
*Quality and Quantity
Useable by All
*Releasing Data for
Improved

Agree that open data are an untapped resource with huge Governance
potential to encourage the building of stronger, more *Releasing Data for
interconnected societies that better meet the needs of our Innovation

citizens and allow innovation and prosperity to

flourish...by G8
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AGENDA

 Internet of Things as the Key Driving Force
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Internet of Things:
Key to Data-driven Economy

The economic value of the loT economy is expected to be very large,
with estimates into the trillions of dollars.

“The worldwide loT market is forecast to 2020

grow from $1.3 trillion in 2013 to $3.04 mne e, Managed Services
trillion in 2020 with a compound annual : PITLRAS SR shrins
growth rate (CAGR) of 13%.” ibc S RREEEEEEE & ;ggb?'g;';t Harswiate

Network Services
$387,453.46 (usomilions)

>$1 Trillion

“$19 trillion in IoE value is at stake in the
private ($14.4 trillion) and public ($4.6

trillion) sectors over the next decade.”
Cisco

o Postscapes Harbor Research

“We believe the [oT opportunity for
Industrials could amount to $2 trillion by
2020.” Goldman Sachs

Harbor Research

“Sized applications of the Internet of Things could have direct economic impact of $2.7
trillion to $6.2 trillion per year in 2025.” McKinsey

TEEMMARBR  Copyright 2015
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80% of IoT Revenue from Data Analysis and

Services

$262 ] 5th Layer: Analysis
"\ Goswy ) @urt§ $edhe &, Qs
50 = 1!f g5 4th Layer:
0@ s Bl w3
Cloud Computing, Datacenters, Servers 31d Layer:

Middleware, Protocols, Standards

Device-side API, enterprise-side API, device management, app development
framework, data compression, encryption, security

2G/3G/4G, Mesh, Wi-Fi, ZigBee, WWAN,
Ethernet, WLAN, WPAN ...

Standards and Protocols
MQTT D2D, D2S, S2S, CoAP, SOAP, DTLS ...

Note: Estimated revenue by 2020

TEEMMARBR  Copyright 2015

Computation and
Storage

2nd | ayer:
Communication
and Networks

1st Layer: Device
(Hardware, Power
Supply, Protocols)
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Service Differentiation by CEsT
loT-driven Data Acquisition and Analys|s

* Internet of Things bring new market competition by Device-related
Sensors, data acquisition, accumulation, interpretation and analysis

Same Application, Different
Market

Redefine “Recommendation”
Historical Analysis = Present Analysis

Walking Posture Checker for Beauty
Walk : for Japan Market Only

Valedo(2015)

Move for healthy Back : for Global
Market

' I%ﬁﬁﬁﬁfﬁﬁ Copyright 2015 .
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[FRERSRRAETE®S 10T Innovation: alertme ’@-
Home Energy Management System ™

« Human-Machine Interface
« Energy Recommendation

Biz Model

Data Analysis and
Platform Services

« AlertMe proprietary data analysis software with 14

patents
 Household Data: Appliance, Usage,...etc.
 Environment Data: Weather, Electric Fee...etc.

« AlertMe Platform: Interconnect with multiple

vendors
+ SDK and Open API -
* Support Z-Wave, ZigBee, WiFi and 2/3G

« 500,000 of household membership and 370,000 using recommendation services
« 22 3" party vendors with more than 50 IoT Devices
« 10 billions of connected device data per month

' TEEMMARBR  Copyright 2015
Source: IEK of ITRI (2015/03) Industrial Technology All Rights Reserved
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loT Benefit: Consumer and Productivity

Internet of Things by using data and information technology will bring
both consumer life and productivity transformation.

Information
Technology (B2C)
T 3.0 User Insight e
-
Smart Life IOT o X
C -~
e-commerce . -~
0 Big Data  _--~
’/
IT2.0 ¢,¢’
Connected Life ’,/ Cl OUd
I”’
,/
-
()
f”
IT 1.0 //’
Digital Life //’ L CPS Productivity
o~ Machining (B2B)
- _ . - >
Industrial 1.0 Industrial 2.0 Industrial 3.0 Industrial 4.0
Capital-intensive Technology- Innovation-intensive "lIntelligent-intensive
intensive

‘ TEEMMARBR  Copyright 2015 .
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loT Technologies in Multiple Fields

Doha Water Control Brazil Wearther Center UK M42 Traffic Mgn.
40-50% eff|C|ency up 30% Responds time & 10% death down 259 Traffic time & 50% accidents down

._““-h—h,-ﬁh

e, e >
. O Y
“AN -

—.Lu.u«— 4-'

GE Smart Factor

Savmg 270 billion USD |n 15 years

I%Hﬂﬁﬁf%ﬁ Copyrlght 2015
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Long-tail Market Segmentations

* Innovated loT Market will dominate the future data-driven economy

 Mass Market: Leading brands’ markets. Service-oriented
differentiations and join alliance in the ecosystems

 Niche Market: Innovated services and entrepreneurship environment

« S/W and H/W integration and customization for every smart life
applications.

« Key driving forces for industries paradigm shift

2020 Shipments H
(Millions)
OMass Market @Niche Market
1200 . . ;
<I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII Selected Items for Illustratlon
/Indoor LED nghtlrlg business
1000 % .
Wearable deylces Anti-theft tags - business
800 Automotive - body Agricultural sensor - livestock
igital set top box mart electric meters
Toys | martwatches gmart gas meters
600 Au tomotl\ie mart garments

Smart glasses, AMD/cameras
Wristbands Consumer door and

400 k port watghe ‘window locks Smart furniture Wheelchairs
Other fithes€ monitors Chest ATMS .
200 Indoor digital straps HO;ZLE oorrIT?é:tI;sr Vending  Parking
S|gnage / / }g machines meters
I I

' TEEMMARBR  Copyright 2015 .
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loT Ecosystem and Value Nets

 Enablers: Building the Technology
 Engagers: Connecting to Customers
 Enhancers: Create New Value

Embedders: Engenders new types of functions

Exhibit 2: The loT Ecosystem

The overall loT market will be divided among Enablers, Engagers, and Enhancers. These three kinds of companies will interact, working together to
provide the technology and services needed by all—both to market the loT and to deploy it for their own operations.

Market-Facing ENGAGERS provide products and services that connect the loT

with customers.
/Y

ENABLERS provide ENHANCERS provide
technologies, applica- value-added loT services
ti-:-gs. lz_lnlilhse_r\.ritce':. tra; \ Ecosystem that au?n';ehnt aﬁnd _ :
underlie the integrate integrate the offerings o
loT offerings. | DIGITAL ENTERPRISE @ Engagers, reaching

- customers in

m unprecedented ways.

Internal-Facing EMBEDDERS: The loT engenders new types of functional and
cross-functional business operations within all companies.

TEEMMARBR  Copyright 2015
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From IoT to “Internet of Minds (loM)”

Synchronized
devices

8 = e

=3 (89
sk

Smart ecosystem

_ 3 See Me

User Behavior

From Sync Me to “Be Me”

o

User Preference &

Sensing Recommendation
B .
Social
E 0
e Network
e
Lé Sensing
Data

Direct Reaction
by User Needs

* Ambient light and
music auto control
by sensing
environments

* Online order
flowers for special
occasion

» Auto pilot when
sensing distraction
or fatigued

I%Hﬁﬁﬁfﬁﬁ Copyright 2015
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It’s Time of Paradigm Shift for Global ICT

Industries
NOW FUTURE
Production Economic of Domain knowledge
Scale
Market B|g Data Analytics
Competitiveness Cost/Price
Industry - Open API
Structure 0Sé
Value Chain Bran_ding Service Provider driven

Collateral integration, biz
Vertical alliance

Specialization

Ecosystem
Structure

' I%ﬁﬁﬁﬁfﬁﬁ Copyright 2015 .
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AGENDA

* Industry paradigm shifted by Data
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HW/SW system integration critical for Taiwan’s

redeemed opportunities via loT

* Leverage past core competences in hardware, but need to make
up software competences

Value Creation
HW/SW System Integration

Redeemed (Cloud => Big Data => loT)
Opportunities —_— >

Software/lnternet

Industry Clustering (Taiwan => Overseas)

Core >
Competences
Manufacturing (OEM => ODM => OBM) >

' 1970's ' 1980°’s @ 1990°’s | 2000’s @ 2010’s @ 2020’s—2030’s

TEEMMARBR  Copyright 2015
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loT for Talwan to shift paradigm
from “Manufacturing” to “Infofacturing”

Model 1: Model 2: Model 3: Model 4.
Service-based Original Service-based Service
Solution System Brand Integrator
Provider Manufacturing ,
Service- Service
' , H | based Provider
Service- OSM Brand
based (Original
Solution System
Solution Provider Manufacturing)
Provider
O ODM Service
System
Integrator
I I ‘ Brand
_ Advantech, Quanta, Acer, ASUS, 7-11,
Potential Delta, Hon Hai, HTC, YouBike,
Players: etc. etc. etc. etc.

' I%ﬁﬁfrﬁfﬁﬁ Copyright 2015 .
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Leapfrog paradigm shift needed
for resolving Taiwan’s industry issues

Disruption
Interdisciplinary
Rapid Prototyping
Value Creation
ROI

Innovation

Domain Expert
Mass Manufacturing
High Quality, Good Pricing
Value-add

I%Hiﬁﬁfﬁﬁ Copyright 2015
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Pursue “User Value Creation” for innovation

Build Key Enabling Competences

« Learning from Stanford d.School and Google Solve for X:

Key Enabling
Competences:
« Talent
« Technology
« Knowhow
- Management
« Partnership

User Value
Creation

Sustainable
Business
Model

Breakthrough
Solution /
Technology

I%Hﬁﬁﬁfﬁﬁ Copyright 2015
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e Summary

AGENDA
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Summary

Data-driven Economy will turn our world around from
the bottom of our lives and industries

Leveraging the hardware advantages by software
Integration and service-oriented ecsystem.

I%Hﬁﬁﬁf%ﬁ Copyright 2015
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