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Open Source Frameworks: 

Supported Distribution

Developer Ease-of-Use Tools

Faster Training Times via
HW & SW Performance Optimizations

• Integrated & Supported AI Platform

• Ease of Use Tools for Data Scientists

• Red Hat and Ubuntu

• Easy installation (RPM/DEB)

• Cloud and on premise

• Bare metal and Docker-based

• 3-4x Speedup for AI Training
GPU-Accelerated 

Power Servers
Storage

Caffe

IBM PowerAI (aka Watson Machine Learning Accelerator)



Distributed Deep Learning

Simplifies the process of 
training deep learning models 
across a cluster for faster time 

to results. 

Fully Supported by IBM

PowerAI software and the 
accelerated Power servers it 

runs on are supported by IBM 
technical support.

Large Model Support

Use system memory with GPUs 
to support more complex 

models and higher resolution 
data.

GPU

CPU

IBM adds value to curated, tested, and pre-compiled frameworks with 
WMLA
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libGLM (C++ / CUDA 
Optimized Primitive Lib)

Distributed Training

Logistic Regression Linear Regression

Support Vector 
Machines (SVM)

Distributed Hyper-
Parameter Optimization

More Coming Soon

APIs for Popular ML 
Frameworks

(coming
soon)

Snap Machine Learning (ML) Library

Snap ML – Accelerated Machine Learning Library for Distributed GPU



Deep Learning is 

important and growing 

rapidly, but a Kaggle 

survey shows data 

scientists still rely 

primarily on machine 

learning algorithms

What data science methods are used at work?



Regulated industries require explainable/interpretable predictions

Models are powered largely by text and structured data

Well understood tools; clients have deeper skill using Python, Spark, or R 

Few of these linear models are cluster GPU 
accelerated, limiting both scale and speed… 

Snap ML changes this to accelerate 
machine learning

Enterprises rely on linear models for analytics



46x faster than previous record set by 
Google

Transparent to data scientists – plugs into 
existing machine learning codes

Generalized linear models: linear regression, 
logistic regression, support vector machines

FAST and EASY to cluster enable machine 
learning models for GPU and CPU

Snap ML: Training time goes 
from 1.1 hours to 90 seconds

Logistic Regression in 
TensorFlow(CPU-only) vs 

Snap ML (with GPUs)

1.1 Hours

92
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46x Faster

89 x86 Servers
(CPU-only)

4 POWER9 Servers
With GPUs



Snap ML is available now as a 
no-charge download from IBM

Runs exclusively on the 
accelerated IBM Power AC922 or 
S822LC servers

Can accelerate and scale existing 
models, with little or no modification

Financial Services Usage Examples:

• Predict credit default 23x faster 
than scikit-learn 

• Speed up model training for credit 
card fraud detection: 32x faster 
than TensorFlow, 12.5x faster 
than scikit-learn 

• Predict stock volatility from 10-k 
textual reports 35x faster than 
Apache Spark

Simple to get started



Deep Learning Impact
Data Management and ETL

Training visualization and monitoring
Hyper-parameter optimization

Spectrum Conductor
Multi-tenancy support & security

User reporting & charge back
Dynamic resource allocation

External data connectors

Distributed Deep Learning (>4 nodes)

Enterprise 

Edition

Open Source Frameworks: Supported Distribution

Community 

Edition

Support Line L1-L3

Large Model Support DDL (up to 4 nodes)

Introducing PowerAI / Watson ML Accelerator Enterprise Edition
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Simplified 

Management

Faster Time 

to Results & 

Accuracy

Increased 

Resource 

Utilization 

Enterprise 

Solution

What enterprise customers struggle with in AI
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1 TB 

Memory

Power 9 

CPU

V100 

GPU

V100 

GPU

170GB/s

1 TB 

Memory

Power 9 

CPU

V100 

GPU

V100 

GPU

170GB/s

NVLink
150 
GB/s

IBM AC922 Power System

End-to-end NVLink 2.0 connectors

NVLink
150 
GB/s

End-to-end NVLink
connections

Data location 
transparent to GPUs

No PCIe 
bottleneck



DGXx: PCIe connected GPU 
training one high res 3D MRI with 
large model support

AC922: NVLink 2.0 connected GPU training one 
high res 3D MRI with large model support

Combining NVLink and LMS
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Runtime of 1 Epoch training

POWER9 with 4 GPUs is 2.1x faster than x86 with 8 GPUs



Near Ideal Scaling to 256 GPUs and Beyond16 Days Down to 7 Hours: 
58x Faster

1 System 64 Systems

16 Days

7 Hours

ResNet-101, ImageNet-22K, Caffe with PowerAI DDL, Running on Minsky (S822Lc) Power System

Distributed Deep Learning (DDL)



Distribution Model Benefit

Bring Your Own Framework
& Native Distribution Engines

Frameworks included in the IBM PowerAI distribution (e.g. 
Tensorflow) and frameworks with their own native distribution 
engine (e.g. CaffeOnSpark, etc.)

Distributed Deep Learning (DDL)
Very Large Scale-out Single Model

Single user, very large distribution for high-performance 
training

Elastic Distributed Training
Resource Sharing & Multitenancy 

Concurrent, dynamic and fault tolerant sharing of resources 
across many tenants and jobs

Choose your scale out distributed training model



• Find the best hyperparameters 

using cognitive algorithms 

running in parallel, refining the 

values as the search progresses

• Supported Algorithms

- Random Search

- Bayesian

- TPE

- Hyperband

- More to come…

Hyperparameter search & optimization



Single Inference is 
available via REST API in 
IBM PowerAI Enterprise

Inference using REST API



Map to Different 
Platforms

Neural network 
processor

Embedded 
GPU

Embedded FPGA

CPUs, GPUs

Cloud or Edge

CPU + GPU

Trained 
model

IBM PowerAI Inference Engine

Data Center: Train model & Compile to Edge

model parser

model analyzer 

NN structure

Backend specific 
optimization

Estimate resources 
& performance

Choose your inference architecture for visual models



Import from different formats Transform, split and shuffle

Data preparation for deep learning



Preview Results

Data preparation for deep learning
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Deep Learning Impact Insight - Training visualization
monitor, analyze, optimize



• Sharing while preserving ownership
• Change the plan ‘on the fly’ while workload is running
• Allocations flex during runtime to reflect business priorities – Dynamic Allocation
• Enables application level SLA management

Dynamic, policy based resource plan
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Environment :
– Two (2) POWER9 servers with four (4) GPUs
– Eight (8) GPUs total
– Policies

• Fairshare
• Preemption
• Priority

Timeline :
– T0 - Job 1 starts, uses all available GPUs
– T1 - Job 2 starts, Job 1 gives up four GPUs
– T2 - Job 2 priority change, Job 1 gives up GPUs
– T3 - Job 1 finishes, Job 2 uses all GPUs

Job #1

Job #2

T0 T1 T2 T3

Elastic Distributed Training – Example



PowerAI Enterprise includes detailed monitoring

PowerAI resource 
chargeback reporting

Monitor and chargeback accounting



Authentication
Production proven support for 
Kerberos, Siteminder, AD/LDAP 
and OS authentication

Authorization

Fine grained access control

Role based control (RBAC)

Spark binary life cycle, notebook 
updates, deployments, resource 
plan, reporting, monitoring, 
log retrieval, and execution

Impersonation 
Allow different lines of 
business to define production 
execution user

Encryption 

SSL & daemon 
authentication

Storage encryption with 
IBM Spectrum Scale

Production proven with enterprise security
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Company Founded in Silicon Valley in 2012
Series C Investors: Wells Fargo, NVIDIA, Nexus Ventures, Paxion Ventures

Products • H2O Open Source Machine Learning (14,000 organizations)
• H2O Driverless AI – Automatic Machine Learning

Leadership Market Leader recognized by Gartner, Forrester, InfoWorld,
Constellation Research

Team 130+ AI experts (Kaggle Grandmasters, Distributed Computing and

Visualization experts)

Global Mountain View, London, Prague, Chennai

H20.ai Company



CONFIDENTIAL

14,000 Companies 
using H2O

155,000
data scientists

130K Meet-up Members

H2O World 
NYC, London, SF

Growing Worldwide Open Source Community



GPU-accelerated
machine learning package

Automatic feature 
engineering, machine 

learning and interpretability

• 100% open source – Apache V2 licensed
• Built for data scientists – interface using R, Python 

on H2O Flow (interactive notebook interface)
• Enterprise Support subscriptions

• Built for domain users, analysts and 
data scientists – GUI based interface 
for end-to-end data science

• Fully automated machine learning 
from ingest to deployment

• Licensed on a per seat basis
(annual subscription)

Open Source 

In-memory, distributed 
machine learning algorithms 

with H2O Flow GUI

-3

H2O AI open source engine 
integration with Spark

H2O.ai Product Suite



2018 Gartner Magic Quadrant 
for Data Science and

Machine Learning Platforms

Forrester Wave: Notebook-Based 
Predictive Analytics And Machine 

Learning Solutions, Q3 2018

Top 3 Artificial Intelligence (AI) 
and Machine Learning (ML) 

Software Solution

“Technology leadership … with 
a distinguished vision”

“the quasi-industry standard”

“its vision of creating an AI and ML 
tool that ultimately aims to allow 
almost everyone within the 
business to create their own 
predictive models”

“H2O.ai’s future is automated 
machine learning” 

“its bright future is in Driverless 
AI”

H2O.ai is a Recognized Leader in AI and ML

https://www.h2o.ai/wp-content/uploads/2018/10/EMA-H20-Top3-AI-2018-DecisionGuide-chapter-9B.pdf


H2O Driverless AI – Simple, Fast, Accurate, Interpretable

Easy Deployment for 
Low Latency Models

• Production-ready, stand-
alone scoring pipelines that 
are easy for IT to deploy and 
manage

• Python and Java

• Streamlined scoring code to 
deploy on any device: on the 
edge, mobile, …

• Very fast (milliseconds) to 
satisfy today’s real-time apps

Fast and
Accurate Results

• “Data Scientist in a Box”

• Simple interface

• Automatic feature 
engineering to increase 
accuracy

• Automatic recipes for solving 
wide variety of use-cases

• Automatic tuning to
find and tune the right 
ensemble of models

Industry Leading 
Interpretability

• Trusted results with 
explainability and 
transparency

• Interpretability for debugging, 
not just for regulators

• Get reason codes and model 
interpretability in plain 
English

• K-Lime, LOCO, partial 
dependence and more

Automatic Data 
Visualization

• Automatic generation of 
visualizations and graphs to 
explore your data before the 
model-building process

• Most relevant graphs shown 
for the given data set 

• Identify outliers and
missing values



Driverless AI

Driverless AI: Automates Data Science and Machine Learning Workflows



Feature Engineering

Model Tuning

Quickly Start Experiment

Model Selection

The Driverless AI Experience



“Driverless AI is giving 
amazing results in terms of 
feature and model 
performance “

Venkatesh Ramanathan
Senior Data Scientist, PayPal

• Driverless AI matched
10 years of expert
feature engineering

• Increased accuracy
from 0.89 to 0.947 (6%)
in detecting fraudulent 
activity

• 6X speed up when
running on an IBM Power 
GPU-based server

Financial Fraud Detection



Improving Profitability of Core Financial Services

• Improved years of expert

feature engineering

• Increased accuracy of existing 
credit risk scoring in less time

• 2x propensity to buy for new 

bank products

• Accelerated by IBM Power 
Systems AC922

“We were also able to double 
the propensity for our 
banking customers to accept 
an offer of credit products, 
such as credit cards… We 
plan to use
the platform for more use 
cases in the future.”

Ruben Diaz
Data Scientist,
Visión Banco



Deploy and manage instances of H2O Driverless AI with PowerAI Enterprise

(through IBM Spectrum Conductor) 

What’s available today (as of Feb. 2019)
• Multiple instances of Driverless AI deployed across the

cluster (up to one instance per host)

• Automatic failover: if Driverless AI goes down,

it is restarted on another host

• Easy start/stop of Driverless AI through the web interface

• User permissions management

• Shared file system for data and logs

Roadmap
• Running Driverless AI across multiple machines

• Running multiple instances on a single host

• Integration of Driverless AI authentication with

PowerAI Enterprise authentication

• Log retrieval from IBM Spectrum Conductor web interface

• …

IBM

Spectrum

Conductor

Integration with WMLA EE
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Identify and monitor people 
and objects to improve 
public safety. 

Spot safety risks and ensure 
compliance to workplace 
regulations.

Analyze demographics and 
patterns of movement to 
gain insights.

Key Capabilities:

- Safety equipment compliance –
hats, vests, suits, gloves etc.

- Heat Maps

- Detection of workplace risks (spills, 
fallen objects, animals, etc.)

- People count

- Crowd formation

Key Capabilities:

- Facial recognition

- Object missing / left behind

- Trip wires / Intrusion detection

- Detect potential weapons

- People count and movement

- Post Event video analysis 
(forensics)

Key Capabilities:

- Heat map

- Track summary

- Demographics

- Anomalous direction

- Trip wires, complex alerting

- Inventory management

IBM Intelligent Video Analytics 
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Watson Studio : Tools for supporting data scientists

Machine Learning Runtimes Deep Learning Runtimes

Authoring Tools

Scalable & modern infrastructure

• Most popular open source frameworks
• IBM best-in-class frameworks

• Create, train and collaborate
• Best of breed open source & IBM tools 
• Code (R, Python or Scala) and no-

code/visual modeling tools 

• Fully managed or customer managed 
service

• Container-based resource management
• Elastic pay as you go cpu/gpu power

Decision 
Optimization

Cognos
Dashboard
s

3

Fully Managed on IBM Cloud Local – Deploy it anywhere Private Cloud - Embedded in ICP4D

Deployment options:

Desktop - Windows & macOS



Watson Studio user interface
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Label Image or
Video Data

Auto-Train AI 
Model

Package & Deploy 
AI Model

PowerAI Vision : deep learning for the rest of us



Deep Learning Impact 
(DLI) Module

Data & Model 
Management, ETL, 
Visualize, Advise

IBM Spectrum Conductor with Spark
Cluster Virtualization, 

Dynamic Resource Orchestration, 
Multiple Frameworks, Distributed Execution Engine

PowerAI: Open Source ML Frameworks

Large Model Support (LMS)

Distributed Deep Learning 
(DDL – 1000s of nodes)

Auto Hyper-parameter 
TuningWatson ML 

Accelerator EE

Watson 
Studio 
Local

Data scientist 
toolkit

Accelerated 
Infrastructure

Accelerated Servers Storage

AI for
Data Scientists and
non-Data Scientists

H2O 
Driverless AI
Auto-ML for Text 
& Numeric Data, 

NLP

Distributed Deep Learning 
(up to 4 nodes)

AI SW portfolio on POWER Systems : the full picture

Watson ML 
Accelerator CE

Intelligent 
Video 

Analytics
Video streams 

insights

PowerAI 
Vision

Auto-DL for 
Images & Video



Deep Learning ML and DL
Machine 

Learning
Power AI Base Power AI Enterprise AI Vision Watson Studio Local H2O Driverless AI

O
ff

e
ri

n
g Description Deep Learning

Deep Learning for the 

Enterprise
Deep Learning with Video tools

Notebook oriented 

development environment for 

ML and DL

Automated Machine learning 

Pricing Model Free download Commercial Commercial Commercial Commercial

Support Available from IBM IBM L 1-3 Included IBM L1-3 Included Available from IBM H2O L 1-3

A
p

p
li

c
a

ti
o

n
s

Text & Numeric Yes Yes No Yes Yes

Images Yes Yes Yes Yes No

Video - Optional add-on Yes No

Primary Persona Data Scientist Data Scientist Line of Business Data Scientist Data Scientist

Second persona IT IT IT IT Line of Business

User Skill Level High Medium to high Low Medium to high Low to Medium

Strengths

Rapid deployment, high 

performance, scale

enterprise grade, High 

performance, rapid 

Deployment

Rapid deployment, simple GUI

high performance

Notebook based development 

environment, strong 

collaboration, model 

management

Simplified deployment, intuitive 

user interface, automatic 

pipelines, "explainability" for 

models, end to end automation

P
la

tf
o

rm

Distributed DL (DDL) 1-4 nodes 1-thousands of nodes Coming Coming -

Large Model Support Yes Yes Coming Coming -

Server(s) S822LC or AC922 S822LC or AC922 S822LC or AC922 S822LC or AC922, LC922 S822LC, AC922, LC921/922

IB
M

 

P
ro

d
u

c
ts

Spectrum MPI (DDL) Limited to 4 nodes Included ? Optional add-on

Spectrum Conductor DLI Optional add-on Included ? Optional Add On Optional add-on

IBM DSX Local Optional add-on Optional add-on No Optional add-on

C
lo

u
d IBM Cloud Public Yes No Trial only Watson Studio ?

IBM Cloud Private Yes Coming Yes Yes Coming

Comparing AI offerings on Power Systems
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Great reading

Free download on http://www.redbooks.ibm.com/ 
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Great links

• Watson ML Accelerator homepage

• Watson ML Accelerator for developers

• Try Watson ML Accelerator

• PowerAI Vision homepage

• Download PowerAI Vision

• Watson ML Accelerator & PowerAI Vision FAQ

• AC922 cognitive system

https://www.ibm.com/us-en/marketplace/deep-learning-platform
https://www.ibm.com/us-en/marketplace/deep-learning-platform
https://developer.ibm.com/linuxonpower/deep-learning-powerai/technology-previews/powerai-vision/
https://developer.ibm.com/linuxonpower/deep-learning-powerai/try-powerai/
https://www.ibm.com/us-en/marketplace/ibm-powerai-vision
https://www-01.ibm.com/marketing/iwm/iwm/web/reg/pick.do?source=mrs-eibmpair&lang=en_US
https://developer.ibm.com/linuxonpower/deep-learning-powerai/faq/
https://www.ibm.com/us-en/marketplace/power-systems-ac922
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