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* Al and Cognitive Use Cases

» Data driven needs: what are the right platforms ?

* Entreprise class offering for Al: PowerAl



The Path to the Digital Business and Beyond

Cognitive Computing
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Radiologists

Overloaded with medical
Imaging data.

Eye Fatigue.
Missed Diagnoses.
Radiologists are scarce.
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25 gigabytes
of data per hour

1s generatedby a
connected car.

903 of cars will
be connected by 2020.

.
2.5

quintillion

bytes of data

generated daily
by connected
machines.

80 million
wearable health
devices will

be available by
2017.

153 exabytes
of healthcare

data generated by
devices 1n 2013.

Increasing to 2,314
exabytes in 2020.

There

wlll be

28 times

more

Sensor-

enabled

devices 1.7 megabytes

than of data per
second

peOple generated by

by the every human

vear 2020. being on the

planet by 2020.




The Landscape Is Evolving

Big
Data
Artificial
. Deep
Intelligence & earnin
Cognitive J

S ~ (Neural Nets) |
Applications |
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Gartner Views...

Why DL/ML/AI Now?

= Three factors driving new impetus in deep learning:
— Big data — large-scale training data

Large-Scale il Scalable — Algorithmic innovations

Data Algorithms

— Highly parallel compute infrastructure

= Core computation in training DNNs: Dense matrix x vectors

— A highly parallel workload
— Experiment with different training models for their dataset
— Minimize training times

amazon Google & airbnb . PayPal ‘ ' '
Bscuare ¥ Microsoft  Baiditmm = Different parts of the workflow have varying requirements

YAHOO! &  facebook |

Training in deep learning is compute and communication intensive.

Gartner
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Cognitive/Al applies across all industries

AUTOMOTIVE COMMUNICATIONS CONSUMER PACKAGED GOODS FINANCIAL SERVICES EDUCATION & RESEARCH
Self-driving cars, Location-based advertising, Sentiment analysis of Risk, fraud, surveillance, Interactive learning
Driver safety, Speech processing what’s hot, product product opportunities
Insurance positioning
HIGH TECHNOLOGY / LIFE SCIENCES MEDIA/ENTERTAINMENT ON-LINE SERVICES / HEALTH CARE
INDUSTRIAL MFG. Drug reactions, drug Viewers / advertising SOCIAL MEDIA Patient monitoring,
Robotics, Mfg. quality, discovery effectiveness Dialogue, image diagnostics
Warranty ana|ysis processing, sentiment
OIL & GAS RETAIL TRAVEL & UTILITIES LAW ENFORCEMENT
Exploration, Consumer sentiment TRANSPORTATION Smart Meter analysis & DEFENSE
simulation efficiency Demand forecasting Traffic and safety for network capacity, Threat analysis - social
management media monitoring, photo

analysis



Machine Learning

Feature
Extraction

Features

Classification

Output

Deep Learning

Deep Neural Network

Feature Extraction
& Classification




Deep Learning Has Revolutionized Machine Learning

Accuracy

Deep Learning

o

Traditional
Machine
Learning

Data

# of Searches for Deep Learning from 2011 to 2017
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Source: Google Trends. Search term “Deep Learning”
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More iPod than iPhone X

We are
here!

Power Systems / T3/ January 2018 / © 2018 IBM Corporation

deep learning timeline
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Realizing business value comes with its challenges
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PREPARATION DEPLOY & INFER
most time requires different skills
spent here

up and

S
o

[te 2ta tater
\:J.l_lk‘«: "J i

4gal>

9 davs wo’’:
become: 4
hour: ... 'rore
mouels

Q‘I\;r u_

guick wunch

thie snent

drOL > fron -
30% ¢ 30 %
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OPTIMIZE experience all that pain
very iterative again
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/~ Faster Training Time with Distributed Deep Learning

Attenuation

Qs

Recognition

. .

Shape

A

AMBnuaton
Recognition

o J

What will you do?
lterate more and create more accurate models?
Create more models?
Both?

54X

IBMPowerAl Leaming  Learing

Power 9 Power 8



Houston, we have a problem...



http://thehipperelement.com/post/118359687821/evolution

O OpenPOWER"

Today's challenges demand innovation

Full system and stack
open innovation required

Data holds competitive value
I Faith no Moore

Selected predictions for the end of Moore’s law

1995 2000 2005 2010 2015 2020 2025 2030

, G. Moore, Intel
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Cognitive Systems are built with optimized hardware and software

. mongo <"z , cassi::dra
SPark =DB
POSTGRES
Industry Solutions :
5 g Not Just About Hardware Design
5\
> Partner Software
@)
I Open Source It's about co-optimized
> Software
N .. : :
Optimized Libraries
o software
{— = {— C {— C m + </>
Ips E ) 3(PolE ) 3lr1ofE o -] hardware
Open Accelerator Interfaces which jUS'[ work for Machine Learning,
Accelerator Roadmaps Deep Leammg’ and Al
GO ¥ Tensor Caffe theano

<o
‘r‘tomh Chainer
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IBM Power Systems: open to the core

OpenPOWER Open Source Workloads

>340 members

Mellanox @

& XILINX  NVIDIA.

OpenCAPI Open Frameworks

EDB .

cassandra
POSTGRES

E—
AMD 1 Hewlett Packard I torch theano Q‘
Enterprise Chainer
Google DAL ¥ TensorFlow -~ Caffe

Making machine learning and Al more affordable
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) OpenPOWER"

OPENSTACK OPEN COMPUTE OPENPOWER

Orchestration Applications Mechanical

] ]
ldentity Electrical

Compute/Network/Storage Drivers Firmware
Fabric

Protocols
Interconnects

Memory/CPUs
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Balanced Systems Designed for Cognitive

Power high-performance core, bandwidth, accelerator differentiation

High Performance Cores

>2X vs. Intel

CAPI
NVLink
PCle Gen3

Fast PowerAccel
Interconnects for
Accelerators

Fast & Large
Memory System

4-5X Memory Bandwidth NVLink 1.0

3X Cache vs. Intel 5x vs. |ntel

Power partnerships with accelerator industry players:

Nvidia GPU, Xilinx, AMD GPU, open to other options

OpenCAPI
NVLink 2.0
PCle Gen4

Faster PowerAccel
Interconnect for Accelerators

OpenCAPI / NVLink 2.0
9.5x vs. Intel



FROM HERE TO Al

Our POWER9 servers and solutions are built to crush today’s most advanced data applications — from
the mission critical applications you run today to the next generation of AI workloads.

Big Data Workloads Enterprise AI Workloads

$922/5914/5924, E950/H950 E980/H980 LC922/LC921 AC922
H922/H924,
L922

Mission Critical Workloads

Core Infrastructure Next Gen Al
Workloads




B - &
enterprise-ready performance tools for ease
software distribution faster training times
_ 7 of development
built on open source for data scientists

IBM PowerA




‘sa Enterprise Ready Build on Open Source
IBM PowerAl Platform

Deep
Learning
Frameworks

Supporting
Libraries

PowerAl Software Distribution

<X TERS “I‘
Cafte rw%“(:affe IE35 Caffe torch
‘+ TensorFlow theano Chﬁ?r:er

DIGITS OpenBLAS F?;sr:";s;‘;ffs Bazel NCCL

IBM Power System for HPC, with NVLink

Breakthrough performance for GPU accelerated applications,
iIncluding Deep Learning and Machine Learning.
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rich advisory and building
toolsets to flatten

Tools for Ease
of Development _
time to value

N
RS AL
Q\_\W\‘La
Al Vision automated deep learning DL Insight toolkit supports
rich toolset image toolkit data preparation auto-training runs for
recognition neural hyper parameter tuning

networks +++



Performance... faster training times
Faster Training

Distributed Deep Learning Traditional Model Support - Large Model Support (LMS)
D D =D s (Competitors) (PowerAl)
l o4 Deep Leaming Scaing Effidency =D Limited memory on GPU forces Use system memory and GPU
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COMMUNICATION PATHS

| Network switch
P T

1 1

1 1
PCle PCle

1 1

T T
) POWER CPU POWER CPU =) =) POWER CPU > POWER CPU )

Power Al DDL: Fully utilize bandwidth for links within each node and across all nodes
- Learners communicate as efficiently as possible

29



Deep Learning Impact: Monitor, Adviser and Optimizer

Real-time monitor for running application

Hyper-parameters Optimizer

Image
recognition

-

¢~ learning curve

weight/gradient/a

. o d ctivation
optimizing criterion an histogram and

procedure model parameters | || MORItOr 8 © 1 | il norm
parameters

detection

\.  worst cases of
training samples

Optimize
app=-2016082d141112-1310
Real-time adviser for running application
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IBM PowerAl Platform

7 N\
PowerAI Software Distribution: Optimized for Power
Deep » F| S=T=
: Oow S5
Learning ¥ Tensor Caffe RS Caffe /f‘) Watson
Frameworks & [ ==== pistributed | [ @ Large Model @ Al Vision il APIs
Enhancements | 5555 Deep Learning Systems Support 2 Tools
; Distributed === Al Vision "=\
Supporting Frameworks weesren  Runtime af BBt Q—-{-)-
Capabilities ANVIDIA | =
. . o “\o >
And Libraries b OpenBLAS 5 Bazel = NCCL
IBM Services |T=== EntireStack | |F=EE  Pioneering %))  Education & ) Optimization
And Support |===7=-  Support | |&%earcn Al Research awme  Certification Syetoms  and testing
N /
IBM Power Accelerated Servers: Ideal for PowerAl
IBM Services Acceleration = Designed for 2 Enterprise POWER9
And Support m Superhighway § The Al era r\) Grade ’ Performance
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Smarter & Safer Cities

Near miss at intersections Monitor and Impose regulations
A 11' ll 0 lel’ I \ 9 L WY '
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Travel Info |
Video courtesy of GDOT = |
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More Use Cases

B3 A 1 EREHENEBEiNET=
BORFEIEIS D
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Programmatic Approach: Using Jupyter Notebooks

9.30,166.110

IBM Machine Learning for Z/05

File Edt Vew Inset Ce Kemel Help Not Trusted mokshasnark? 0.2 - Scata O
B ¢+ @B 444 NEBC Code + = Cellfoolbar
’ S “ll.'.]ﬂ nAfIc hll.l."E:- T T - o A ari [ o e YT | &1 1 = . v
In | 1 //Model evaluation
import com.ibm.analytics.ngp.pipeline.evaluate.BinaryClassificationMetricsModel Starting domnload fram htip !

import com.ibm.analytics.ngp.pipeline.evaluate.tJsonMetricsNodel. . Fe ke
e ¥ P-PP .~ Finizted downlazsl of =park- h.-l:nlrl |:l|:l.|.r|-r] al] z 3 jar

import com.ibm.analytics.ngp.pipeline.evaluate.MulticlassMetricsModel
import spray.json.

import com.ibm.analytics.ngp.pipeline.evaluate.{Evaluator MLProblemType} n [11]:  “Ebrmsl datat’ "1 xIFFR) ¥(TFE] line tooltipf¥all) mces lx: Faii tive Hat
import org.apache.spark.sqgl.Row B ) T o .
import org.apache.spark.sql.types.StructType P RO

import org.apache.spark.sql.types.StructField

import org.apache.spark.sqgl.types.DoubleType 1 e ——
val metrics = Eva]uator.evaluatcnodel(xLProblmrype BinaryClassifier,model,testDF) [0
f/val metrics mode = new HinaryClassificationMetricsModel (metrics)
/*val metrics = Evaluator.evaluateModel (MLProblemPype MulticlassClassifier, model, testDF) 08
printinf{s "Binary Metric: S{metrics. aslInstanceOQf(BulticlassMetriosModel . todJson) ™)
; of 9 , ! ’ B o od G i b o 2 R
printin(s*“Binary Metric: S${metrics.asInstanceOf[BinaryClassificationMetricaNodel].toJson}") :_'l'
val roc 1 = metrics.asInstanceOf[BinaryClassificationMetricsModel].roc ENA
-1I
In {7]: Connections.setEnvironment( dev") =5
/* Set the mata service haost address here »/ i
Connections.setMetaServiceHost("http://9.30.166.110:12501") :_l]-l
model.save( "steve/TentCADSDemcModeal ™) -
printin( Mocel =aved SuCcCcesstully, you can go to model management Ur to deploy’) :I
(1K |
Model saved successfully, you can go to model management UI to deploy
I:l ]
an [ ]s
l] "
[  — T T T Tt T T
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IBM Al & Data Science Workbench

IEM Data Science Experience

. Model SPSS s—_—
Democratizing ML/DL Builder lowe oyt
.J
Operationalizing ML/DL Machine Learning Runtimes Deep Learning Runtimes
Fie e N7 Spaik’ IBMPowerAl
I - Or_ ur Ose AAAAAA em MLlib
purp spark: @ dme {D) ANACONDA. 'H,00i

Integration with Watson functions Cloud Infrastructure as a Service

& >

docker kubernetes NVIDIA.

| Model Lifecycle Management |

Cognitive Systems D D D D Data Stores
D D D D
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. No idea of required load, or wildly elastic?

PUBLIC CLOUD

3 ~ d
'ELS 'RENB
~ Staying in NYC for a weekend? “

PUBLI OuD

Staying in NYC ‘
6 months? |

& PRIVATE or
~ PUBLIC?




Predictable
Workloads

Lower costs with private cloud
infrastructure

Spin up and down resources
on the public cloud

balance owning and for today’s enterprise workloads



IBM PowerAl
Wh at,s n ext ? Get started or get scaling, faster, with a software distribution for machine learning running

on the Enterprise Platform for AI: IBM Power Systems.

« Getting PowerAl ?  http://ibm.biz/powerai Cownlond o

NIMBIX WHY NIMBIX? PLATFORM SOLUTIONS RESOURCES GET STA

 Testing PowerAl in the Cloud ? ess

https://power.jarvice.com/

Deep Learning Frameworks
at your fingertips

Figuring out how to use Al is hard enough, getting it into production is even harder. IBM

* N eed fo ran y fu rt h er refe rence or con taCt ? PowerAI solution solves this in a single move. Popular libraries like TensorFlow, Theano,
h tt D S / /WWW _ Torch, Nvidia Caffe and more come pre-packaged and ready to go.

03.ibm.com/systems/uk/power/hardware/hp = R A4
c/outthink.html - Ll

0 Technical learning e Trial options

2X performance increase 3x performance with 1/3 the cores

A company specialized in Enterprise Content Management needed to implement a cognitive An university research center needed to make sense of huge amounts of genomic data {

solution in order to tackle the wave of unstructured data. the old HPC infrastructure was simply not cutting it.

IBM Power Systems Deep Learning infrastructure delivered a x2 increase in performance over By switching to IBM Power Systems they observed a 3x performance increase, all the w
al iU INVILIA UCPILY - U N\ 1A e U 3 U C DU U al il Ul IC U allVa -l U LU ;.c U avallablc U LIC
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http://ibm.biz/powerai
https://power.jarvice.com/
https://www-03.ibm.com/systems/uk/power/hardware/hpc/outthink.html

So, What’s really next ?
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Back to what’s going on now ! No singularity yet

4:00 050642015 UTC




Questions ?

.|||

- Alain Cyr Power & Storage Business
Development
cyralain@fr.ibm.com MOP IBM Client Center




