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DISRUPTED BY SOFTWARE (Digital Disruption+)

“There can be only one.”

WIKIPEDIA
The Free Encyclopedia

“To myfrleanMy work is done. Why wait?”

(x 2 O|DI K| SIE{LLOIA 23
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Next Headlines?

Google acquires General Motors!

Apple acquires Ford!

To Boeing, Lockheed,...

http://gerardjrego.com/2013/11/20/next-headline-google-acquires-genera
motors-software-eats-hardware/
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Earthquake: 3.2 quake strikes near San Simeon

Fobruary 1, 2tk | 5.'35 amm
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A shallow magnitude 5.2 earthquake was reported Friday morning seven miles from San Simeon,
according to the U.8. Geological Survey. The temblor occurred at 5:28 a.m. PST at adepthof 3.7
miles.

Aceording to the USGS, the epicenter was eight miles from Cambria, 12 miles from Lake Nacimiento,
22 miles from Paso Robles and 124 miles from San Jose City Hall.

In the past 10 days, there has been one earthquake magnitude 3.0 and greater centered nearhy.

Read more about California earthquakes on LA Now,
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Top 5 Industries : Q2 2013 — Q2 2014

(% of Total Dollars)

% EQ2'13 mQ3'13 "Q4'13 mQ1'14 mQ2'14

45%

Software Biotechnology Media and IT Services Industrial /Energy
Entertainment

D O O 6 @

(EX : PWC MoneyTree Report)
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Venture funding by region

Nationally, venture capitalists invested $9.5 billion in U.S.
companies in the first quarter, up 57.4 percent from the $6 billion
they spent in the same quarter the year before. Bay Area compa-
nies received 50 percent of all venture funding nationwide

New England
Northwest $1 bilhon
$186 million North Central 1%
2% $108 million New York
Bay Area s $963 million
$4 7yb|ﬂlon Colorado Midwest 10%
50% $l3milion  $420 million Washington D.C.
1% 4% $217 milion
E‘"l‘:he"‘ Southwest 2%
alfornia illi
$763 million 52613:2"0" Totn Southeast
€240 millian $260 3g‘julluon
All others 4%
£110 millian
1%

Where venture funding went

Software

IT services

Biomedical,
health

Financial,
consumes

Electronics
hardware

Media,
entertainment

Industrial,
business, energy

Semiconductors

Networking,
telecom

Sources: PricewaterhouseCoopers/National Venture Capital
Association MoneyTree Report based on data from Thomson Reuters
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Venture funding by region

Nationally, venture capitalists invested $13 billion in U.S. companies
n the second quarter. up 57.4 percent from the $6 billion they
ppended in the compar able quarter the year before. Bay Area
sompanies received 55 percent of all venture funding nationwide.

e NewBEnglam
$411 million North Central sli&m
3% $135 million
1% New York
e $1.2 billion
Plbion oS Mdeet o W9
$497 million Washington, D.C
1% $247 million
Southern  gouthwest o
;Calilomla $219 million Southeast
761 million
e e Sam
All others % '
£253 million
2%
Where venture funding went
Software
Biomedical,
health
Financial,
consumer
Media,
entertainment
IT services
Industrial,
business. energy
Electronics
hardware
Networking,
telecom

Semiconductors

Sources: PricewaterhouseCoopers/National Venture Capital
Association MoneyTree Report based on data from Thomson Reuters
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Basic

Algorithms & Complexity
Architecture

Discrete Structures

Graphics & Visualization
Human-Computer Interaction
Information Assurance & Security

Information Management
Intelligent Systems

Networking & Communications
Operating systems

Parallel & Distributed Computing
Programming Languages
Software Engineering

Applied

Mobile

Social

Cloud Computing
Big Data

IoT

Augmented Reality
Wearable Computing
Affective Computing
Super Computing
Cognitive Computing
Quantum Computing

5. SWJ|=a MY

Area-SpecificEmbedded+ ..)

« Automobile
Robot
Defense
Agriculture
Medicine
Healthcare
Wellness
Manufacturing
Smart Home
Smart City
Smart Factory
Telecommunication
Publishing/Office SW/ERP ...

/Computational X R Software-defined X

« Computational Thinking(a problem solving method » Software-defined Network
that uses computer science techniques) « Software-defined Storage (computer data storage

. Computational Archaeology (computer-based technologies which enable the rapid policy based
analytical methods for the study of long-term human creation, deletion, and management of data storage
behaviour and behavioural evolution) within private or public cloud infrastructure)

« Computational biology (the development and
application of data-analytical and theoretical
methods, mathematical modeling and computational
simulation techniques to the study of biological,
behavioral, and social systems)

K e Computational --- /

Software-defined Data Center

Software-defined Server
Software-defined Security
Software-defined ===
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GARTNER : TOP 10 TECHNOLOGY TRENDS (2015)

Merging the Real World

and the Virtual World Intelligence Everywhere

Advanced, Pervasive

Computing Everywhere and Invisible Anaylics

The Internet of Things Context-Rich Systems

Smart Machines

The New IT Reality Emerges
Cloud/Client Computing Web-Scale IT

Software-Defined Applications Risk-Based Security
and Infrastructure and Self-protection

(Source - Gartner Symposium [Tepo 2014)
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« Problem Solving Ability

« Learning Ability

« Use of Prior Knowledge
0 OERS

(Webster's Dictionary)
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The theory and development of computer systems able to perform tasks
that normally require human intelligence (Deloitte Consulting)

- Tasks examples : visual perception, speech recognition, decision making under
uncertainty, learning, translation between languages
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HISTORY OF Al :=v4

Generation”
intraduces the
self-aware androdd

Advances in artificial intelligence (Al) have given the world computers that can beat Lieutenant
people at chess and "Jeopardy!” as well as drive cars and manage calendars. But despite _” T py 11, 1957; IBM's Deep Blue com-
the progress, engineers are still years away from developing machines that are 1997 IBM Dee p Blue u:;ﬂ?:ﬂ;ﬂ:;:: :5:::;::
self-aware, Some believe the resulting technological singularity will June 79, 2001; Sleven Spielberg releases !
eradicate poverty and disease, while others warn it could endanger his version of a film - ariginally developed J005: A Standord venicie wins the DARPA
human survival . i by Stanbey Kubrick - about a robsot boy: grand challenge, driving

1950 Turing Test

autonomously across the dedsent for 131
ke (211 kibometars).

1950; isaac Asimow 950: Alan

publishes tha Turing intro-

2000s 2005: Irventar and

Tuidumist Ry Kirewell

Influential sci-fi story duices the J predicts an eveit he
collection "], Turing test in calls the Singular-
{Left: 2004 film his paper "Comput- ity will occur around
afl, Rabot’) ing Machinery and 2045, when the intedli-

Intelligence”(Credit; Nati gence of artificial

mingds exceeds that of

20105 .. iy
011: IBM's Watson wins “Jeop- the humanks
ardy!; beating formar champions Brad

1950s

_ ‘ 2011 IBM Watson
Rurtter and Ken lennings. iCredit: “Jeop-

ardyl” screengrats from Wikimacia) October 14, 2011: Apple introduices
intefligent personal sssistant Sirion

Summer of 1956 Dartmouth conference
launches the field of Al and ¢oins the
term "artificial intelligence.” (Right:
room-filling IBM-702

Computer, as used by first Al researcher

meme® 1 2011 Apple Siri

1974~early 80s
Winter of Al

L@ 2{'."12:.155591! Brain co
puter cluster trains itself to
recognize a cat from millions
of images in YouTulbe videos.

it Shiutterstock)

1960s

e

by Armur 7 {larlwand ﬁlm b;.- Stanley

Kubrick, features the sentient and deadly

computer HAL 9000. 2012 Google Brain

December 18, 201 3: The movie "Her® (lef), stars loagquin
Phgenls as & man who falls in love with his artificially
intelligent computer operating system. voiced by
Scarlett Johansson,

1970s 9% The original
"Battlestar Galactica” Aprll 10, 2074 The film “Transcendenca” {belawl stars kohnny
seience fiction TV series Dhepp asan Al esearchar whase mind is uploaded to a
1984: The first introduces warrior computer and devalops into a supar-nteliigence.
"Terminator” filmdepicts  rabots called Cylons.
y anear-future world cvertaken ’
by killing machines run by the . na 7, 2114: Chatbot Eugene Goostman |5 sald to have
artificial intelliaence Skvnet, .1 2014 Turing Test pssedtheTuring test in Unersity of Reading
mipetition, lsunching controve sy,

23

August, 2014; Researchens © creation of o new
Turing test 1o be decided at 2015 workshop,
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(deep learning)
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x Deep Learning : At2o|L}
HIO|E & & at5tAH Lt

Machine Learnin e e
9 2 2 (Classification)sl= O
® 1959 Arthur Samuel AI"Q'E-I — leol 7|J\I.| HFEH HEZ o 2
° ABE{OIH IS 4 Y= 53, 5 3c2 SEe 2on = S n s
Ho|otx| B S Adets S| Cf3 Deep Neural Network=S &8¢t
H L2 Of=A : ¢47Imcop 7| HI'BHE (Machine vision, 2410141, Ms Kz, 7|39l
4 Xt 0o{ x| 2|, Medical Imaging, ...)
1 object
Input 8o amoth er layer abave models
(imape with & chanmels)
A Mumber of nuiput
M‘\ channels = § | object parts
¢ (combination
W of edges)
JH
E Numbet edges
i off i s — &
i
'\ Number of input
¥ ehannels = 3 pixels

%
Irmifges Siee = 200
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Al AGAIN -2 BN AN e |

o EHild 7|=9 45292
- New Algorithms - Breakthrough in 2006
- Big Data - Data Volume
- Advanced Computing Power — GPU, Memory Computing, &
High Performance Computer etc

. ..
—— 5o Data
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- |BM Watson Z2&5H HHO & $5(2011)
- Power 750 * 9Cf (2880 2 4, 16TB H| £ 2|)
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- 1= Brain (X- Project] (2011)
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LO00 Computer Cluster AlZiE 8 2
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-SRI 2IEHHLHME CALO Project [2007]
- 1.89 e 2| 7|AStE/Th%tE
- O & A|Z2| £ spin off (2010)

Domain & Task
Models

Interface
Intelligence

g
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i Ly
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 layer neural network

J
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- DARPA/IBM SyNAPSE Project(2013)
S| A|2H0|M, L2 nmAl A|AH DX E
- S H: 1009 7| &

, 10070 Al A oA
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Protolype of BM Gognrl]ve Computer
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IBM WATSON ECOSYSTEM

U]

T2 7/|s

Watson Developer Cloud: Watson1} &4 |= AH

Watson Content Marketplace: 2t 4 O3l

Watson Talent Hub: 7|A4|gt5 7|, 7124 S9|
(=)

EHERL 19SS OtEH 7| Yo X8 A =

A AY 28 Hs
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@ Point

of Care”

@Point of Care allows clinicians
to access curated, evidence-
based. peer-reviewed disease
specific content on a mobile
platform wherever they are.

See video

wavyblazer 9

WayBlazer’'s Insight Engine is
redefining the way customers
plan and personal travel by
providing contextual,
personalized travel insights and
commerce offers based on
questions from customers.

Se=e demo

sporkcognition

SparkSecure, SparkCognition’s
security application, processes
structured and unstructured data
with cognitive algorithms, to
deliver advanced cyber threat
defense and remediation.

E2am more
<= Cognitive Scale

VWith Cognitive Scale, consumers
are able to receive personalized,
relevant, real-time
recommendations based on their
shopping and social activities.

See grocery store demo

GenieMD’s mobile Patient-
centered Care Coordination
Platform utilizes Watson to
deliver personalized health
suggestions.

See video

Welltok.

Powered by Watson solution
CafeWell Concierge enables
health plans and managers to
optimize their clients’ health by
providing personalized wellness
coaching and guidance.

See demo
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Vision Language A gmu_P of people
Deep CNN Generating shopping at an
RNN outdoor market.

O
— There are many

vegetables at the
fruit stand.

A person riding a Two dogs play in the grass, A ckateboarder does a trick A dog is jumping to catch a
e ar s

motoreycle on a dirt road.

A group of yvoung people

Two hockey players are A little girl in a pink hat is A refrigerator filled with lots of
playing a game of frishee

ghting owver the puck. owing bubbles food and drinks.

A herd of annham: Iklng

ACross 8 di iﬂ:gs fiald.

A close up of a cat laying
on a gouch.

Somewhsat related to the image
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20179, U722 SaQA/LIE0Ioi 20 2 ZHAE O & 4

o ILSVRC(ImageNet Large Scale Visual Recognition Challenge),
TRECVID s 2248 ZHAE X 2 32(A &
CEAE £2(2015) 2 UNHAIE/ZES (2016) > 22YE 2HAE ZIH2017)

ILSVRC
(ImageNet Challenge)

TRECVID Challenge

S0k (R At Q1A

ZF=2: Stanford (Google, Facebook Xl Z=2t: NIST (DARPA X&)
&) Z=A IBM(2013, 2011),
=4k Google(2014), CMU(2012),

U. of Amsterdam(2013), EURECOM(2010)

U. of Toronto(2012)
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2045, £0|& sINGULARITY

Al2] Ojei="?

o The accelerating pace of change...

2045 — The Year Man Becomes Immortal

T % ™ ‘Woarld Hurmanmn
m“mﬂ § LB | Industrial ' " w“ [, { 3 » ¥
Revotion “| rws [~ Revolution LI gy RO e gy = ) - i .
L @) ... and exponential growth — ©...villlead ftuma
A in computing power ... tothe
: Computer technalogy, shown — Singularity & ——
here climblng dramaticaity ‘ 't
by powars of 10, is now
progressing more each Aisol
hotr than | did in s a.:am-ilnmﬂm. rsa e .
entire fist 90 yeans T CoEL. J
i Py Wi o of
UNIVAC | ifwy Brmft mpsssThy Sunpasacs
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clally marketod ————— B Mg i 2015
computer, used 1o Bmymien
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CMPUIELAMNGS s Er s
pu B0 2 cornputier, with 043 cu it
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tubees, halped the 0,000
Analytical engine Blrtish orack Govmman
Nrvet fully busit, o during W Il
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THE SINGULARITY IS NEAR
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NHK SPECIAL, NEXT WORLD 2045

« Virtual Personal Assistant: ¢ QI
C A Ol B2 A|_—|I:II-AH (=) X ==

E_I_th—l —

02| €5

* OfH}EL: ='A1E“01| 2U 20|12 =&
QI PE/AMEE 2. AGH I, A
SxH, 71 EXS KE AT S 0% Smny AW dra,
Fgw g
AU o, A7 FHA 42 & LI W3ie e

o= g0/ A/
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2. 7= =X

3. MAIS CHAIEHE T1S
« BMI(Brain Machine Interface), 214 &
L4 ALEIS EX/Ci45= 88

« FUXSKAL QE|AL AHE/OH 2R, HIM, HHZEX S

1IN
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_ 2. 7|@e =X
AIEIS BEX/CjdlsH= 82

Al, LIECHLES O Z0k= 7H21H|A -
INTELLIGENT PERSONAL ASSISTANT

Apple's Siri, Google’s Google Now, Microsoft's Cortana, Amazon’s Echo, Sirius(ciarity
Lah.-Michigan UL.), ...

Al TS S -

hittp: Mwvea fatcodesign comi30451 47 ibms-
watson-designed-thesworsturmto-ive-sver-
had?partner=rss

Speech recognition
Semantic/natural language processing
Dialogue modeling between human and machines

Spoken-language generation

Backend Knowledge/data processing Cogniﬂve COOkil’lg s @1 &
~Sin iPhgna 45 rigrmet S Bagkend with Chef Wertson
—— o i e — Riocipen for Innovation from IBM & the Inatitute of Culinary Education ————————
((( e -1 Microsoft’'s Cortana
s ® @k alisqall - IBM's Watson Designed
oS! — The Worst Burrito 've Ever
H-nq -l i
E D . : e
Google Now

Al + BIGDATA + SOCIALSCIENCE 2SOCIAL
SIMULATION

* Why Somety is a Complex Matter‘?

' Disease Spread Simulation

Birds Flock

'Arab Spring 2011 Patter,

of )
CrowdMovement o .
rime Prediction & Prevention
MQ-9 Reaper
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A2 Al2HE HE XU E
(http://lwww.makeuseof.com/tag/8-skilled-jobs-may-
soon-replaced-robots/)

= Call Center Employees
»  Accountants
» Real Estate Agents
»  Writers
» Aftorneys
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A
T

-‘."-OI'

Professional Drivers
Medical Staff
Cashiers
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