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BNV Watson

IBM Watson

Advances in Arfificial Intelligence

Rob High, Jr.

IBM Fellow, Vice President

Shigenori Shimizu Chief Technology Officer
IBM Distinguished Engineer IBM Watson

Data Centric Computing
IBM Systems, Hardware
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Watson was Infroduced to
Jeopardy! Audiences in Feb 2011
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IBM Watson IE
44 Zettabytes
Sensors Gap
What is driving the need for
Cognitive Computing?
Enterprise Traditional

2010



BNV Watson

Watson Cognitive

Services built on Bluemix - Build your application using callable

Watson Service APIs at ibm.com/bluemix

Jeopardy! — AlchemyLanguage
— AlchemyVision
uesation — AlchemyNews
Answers — Concept Expansion

— Concept Insights

— Language ldentification

— Language Translation

— Natural Language Classifier
— Personality Insights

— Relationship Extraction

— Speech to Text

— Text to Speech, ===+

Can be combined with the 100s of other
available services on Bluemix




BNV Watson

Fluid
working with The North Face

Changing the on-line
shopping experience
X

BASED ON WHAT YOU'VE TOLD ME ABOUT YOUR TRIP TO HA WAIII HAVE SELECTED JACKETS THAT

wne oesioneo ron HIKE® COLD® LIGHT WINDe MANe

REVIEW OUR
CONVERSATION

llllllllllll
|||||||||||||||||||||||||||||||||||||
---------------

MEN’S THERMOBALL™ HOODIE
$220.00 {

MEN’S THERMOBALL™ FULL Ill'l':l:i:=:-lll.l-"
llsl' JACKET $160.00
199.00

DO YOU EXPECT IT TO RAIN OR SNOW?!

THE .
Powered by
norRN rLumxps” e



BNV Watson

Watson Robotics
Empowering human-machine
interaction

« Experiments on integrating Watson
with Aldebaran NAO robots
(http://www.aldebaran.com/en)

« Anthropomorphic animation
« Vocal/auditory interactions

» Responses augmented with
anatomical gesturing to punctuate
key points




BNV Watson

To achieve Cognitive
Computing we need
bigger, faster, cheaper
compute power

« Using GPUs we
have improved
training time 8.5x




BNV Watson

« Amplify human creativity

« Learn their behavior through formal and
informal training processes

. , * Interact with humans on our terms —in the
In 10 years, cognitive systems will language of humans
be to computing what

tfransaction processing is today  Demonstrate their expertise through frust and

depth of character

» Evolve strategies of success — adapting to
ever changing knowledge and understanding

» Establish transformative relationships between
humans and machines
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Deep Learning(CEiE/R5%E
*4 GPUs per Node
*NVLink for CPU-GPU and GPU-GPU

-FPGA, IBICERADPCI, E5(CCAPI
-2U Clﬂtiwster Optimized

s (POWERBEIAA(IZOE)

Exhibited at OpenPOWER Summit 2016

System System
Memory Memory
h 3
115GB/s 115GB/s
S| (PoweRsBfHIZO®) & orxi®
FPGANIESE fth Y FPGAM &S b
POWERS' » POWERS
X16 PCle perEDR POWER SMP Bus X16 PCle per EDR
38.4GB/s
|B Adapter NVLink NVLink IB Adapter
/ 40G8Js ea& 40GEJs each
Pascal [«—— Pascal Pascal |« » Pascal

© 2016 I1BM Corporation
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Thanks for your attention!
IBM

ibmwatson.com facebook.com/ibmwatson @ibmwatson



POWER, PARALLEL AUTONOMY,
AND PEOPLE

Gill Pratt | CEO at Toyota Research Institute | GTC 2016
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TOYOTA

RESEARCH INSTITUTE




1.2 Million People



Part 2: Must we achieve Level 4 to deal
Parallel Autono 11} with the handoff problem?



TOYOTA
Toyota Research Institute

AKIO TOYODA'’S PRIORITIES

- Safety

- Environment

- Mobility for All

- Fun to Drive



SERIES (CHAUFFER) VS. PARALLEL (GUARDIAN ANGEL)

Aspect

Duty Cycle
Liability
Required Competence

Development

Driver’s Skills

Fun + Love of Car
Handoff Problem ?

Chauffer (Series Autonomy) |Guardian Angel (Parallel Autonomy) Note: Technology Supporting

100%
Manufacturer
All of Driving
All or Nothing
lives lost until done
Ignored

Decreased
car becomes train

Yes

< 1% : only if accident imminent Guardian Angel + Chauffer are
s similar
Mostly Driver
Do No Harm
Incremental
lives saved sooner
Utilized as much as possible

Increased
allows high performance experience by novice drivers

No
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SIMULATION

- Repeatable Studies of Human — Machine Interface
~ Regression Testing for Software Development

- Amplification of Physical Testing

<3

NVIDIA.




TRI ANN ARBOR (TRI-ANN)

0)

TOYOTA

RESEARCH INSTITUTE

Palo Alto
~150 People
Guardian Angel

Ann Arbor
~50 People
Chauffer

Cambridge

~50 People
Simulation
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($ Millions)

$120,000

$100,000

$80,000

$60,000

$40,000

$20,000

$-

= Services

Hardware

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Traditional global

. H IT spend

Bt H2 " perkd
"E

—

>

I X NEOD

{(—F353——>05%

Cognitive opens new opportunities on top of traditional IT

Opportunity for
decision-making
support

2025

~$2T

Decision Support

~$1.2T

Productivity

EFERT—T5-27 IBM ) 2574 JESXRA(S
YIRDI705E L 200J8FH™%

SOURCE: “Deep Learning for Enterprise Applications,” 4Q 2015, Tractica
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TESLA M40 & TESLA M4

- Amazon e Baidu He eBay Facebook Flickk . Google

Periscope Pinterest Qihoo 360

Shazam Skype Sogou Twitter - Yahoo Supermarket
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TESLA P100

J\IN=RT =)\ 7= 5—-DIzD
HRTHELITER R GPU

{8F5E 5.3TF | BE45E 10.6TF | *F45E 21.2TF




TESLA P100 5657005 —

16nm FinFET HBM2 f&EXEY NVLink X5 /A
A>A—=1% b

Pascal 7—3%79Fv



HEWHE CASBREE

»

N
o

-
(8]

-—
o

Teraflops (FP32/FP16)

(8]

P100 4 1

(]
- &L

% 8 120 0
s 2x =

P100 E S 80 1
(FP32) 3 2
©
1x K40 5

o 40 g

‘ KO o MO

v

MEDEEIERE MEDXEYIN> Nig 5fEDGPUfEE{ERE

v




TESLA P100 ?AE!Z'U' —)\—

201785 —U4-HA
e ——— —1
= — — Hewlett Packard CRANY
— == Enterprise




VIDIA DGX-1
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7 TB SSD 8x Tesla P100 16GB 2x Xeon
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3U - 3200W NVLink Hybrid Cube Mesh Quad IB 100Gbps, Dual 10GbE
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DUAL XEON

FLOPS (CPU + GPU) 3TF
J—RHDODIEFIE 76 GB/s

ALEXNET ML —=> 2 b5 150 BRS

2B5RAT N —Z2 )% o
RRBOICHER)— REX 250 J—RELE

170 TF

768 GB/s
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*Caffe Training on Multi-node Distributed-memory Systems Based on Intel® Xeon® Processor E5 Family (extrapolated)
Gennady Fedorov (Intel)'s picture Submitted by Gennady Fedorov (Intel), Vadim P. (Intel) on October 29, 2015
https://software.intel.com/en-us/articles/caffe-training-on-multi-node-distributed-memory-systems-based-on-intel-xeon-processor-e5
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Toyota Research Institute

ALRI20174E(C
B &h&E#x Drive Me

. e Tesla Model 3

Uber DS A \ ¥
I\ﬂ’igﬁﬂ%ﬂAlﬁﬁ%(C KBGO 1—9% 30RETLA-4—
1000{2M#%E& RIANEHRT

I
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GENERAL MOTORS
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AUdi\ BMW\ 9“’(A5— = JOIN THE DRIVERLESS REVOLUTION
HERE &YX Baidu D& A ‘ (ﬁ .
- Tesla Model S S— ' GM H* Cruise EUY
A=k 1 N3y, B Ao BE6H
B&h&E$R CHEAIT




EIWIRSLESIN-T

LOCALIZE

O




NVIDIA DRIVE PX
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DGX-1T DriveWorks
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NVIDIA DRIVE PX
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Caffe
CNTK

KALDI

*

TensorFlow

theano

.I'torch

DGX-1T
(N2 )

NVIDIA DGX-1

—> g

NVIDIA DRIVE PX

MAPPING

LOCALIZATION

DRIVENET

DAVENET

DriveWorks
Ti&ER

NVIDIA DRIVENET
KITTI B8R CRmATY

Method Hard Moderate Easy Environment

NVDriveNet-H 83.76 % 89.81% 90.92 %

GPU @ 2.5 Ghz (Python + C/C++)

sensekitti 79.99 % 89.72 % 91.42 % GPU @ 2.5 Ghz (Python + C/C++)
SDP+RPN 78.38 % 88.85 % 90.14 % GPU @ 2.5 Ghz (Python + C/C++)
Mono3D 78.96 % 88.66 % 92.33 % GPU @ 2.5 Ghz (Matlab + C/C++)

3DOP 79.10 % 88.64 % 93.04 % GPU @ 2.5 Ghz (Matlab + C/C++)
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