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About Machine Learning
§ ML learns from data,  avoids to explicitly program (business) rules.

§ ML can establish causation relationships  in the Data, when observing a 
repeating (complex?) phenomenon.  The algorithm to build needs examples!

§ Business knowledge expertise is necessary in the learning phase to build the 
algorithm, the model (narrow AI, a model is done for a task)

§ Computing resources,  libraries & frameworks are necessary

§ ML & AI : Domain  associated to robotics, philosophy, sociology, 
mathematics…and more.

AI cannot be summarized to that, it is an orchestration of ML/DL models (various 
domains: computer vision, natural language, sensors & feedback…) and traditional 
techniques (rules engines, expert Systems, and business applications).



About Machine Learning
Why is it a topic of interest?

§ Decision making
• Event / Pattern detection (images, structured data), Classification, customer segmentation

§ User Experience (UX)
• User Interface using  image, voice,  text, helpdesk, chabot (NLP)

§ Augmentation & automation 
• Repetitive tasks, ex: on images,  constrained access, complex, autonomous objects.
• Ex: A doctor could spend hundreds of hours per week to read new studies & publications 



About Machine Learning

§ Credit card transaction
§ Loan application
§ MRI image
§ House data

• Fraudulent vs. legitimate
• Approve vs. reject
• Tumor benign vs. malignant
• House appraisal value

Mathematical Function

• Representing pattern by a mathematical function
• Machine learning is just a bunch of math



About Machine Learning

Minimize ( Actual - f(x) )

Objective: Use training data to derive f(x) so that 

min

or mathematically
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• Learning phase  :  minimize the distance between the current result f(x) and the actual result (supervised learning)
• Volume & Data quality are crucial (Training Dataset). Knowledge of the observed phenomenon, events.
• Each algorithm has parameters , adjusted (learned) according to the obtained errors during training.
• The choice of the algorithm is also key, as well as hyperparameters initialization.
• Tools & solutions exist to help in these phases.



About Machine Learning
Example – Loan Application

Loan 
Requested

Income Own 
House

Outstanding 
Debt

Decision

$20,000 $100,000 Y 0 Approve

$50,000 $70,000 N $20,000 Reject

$5,000 $150,000 Y $10,000 Approve

… … … … …

Label (=f(X))

x11 x12 x13 x14

x21 x22 x23 x24

x31 x32 x33 x34

… … … …
xn1 xn2 xn3 xn4

y1

y2

y3

…
yn

x1

x2

x3

…
xn

Feature Feature FeatureFeature

Vector X
Input Output



IBM i, Machine Learning & IBM Solutions 
In a nutshell…

Machine Learning Libraries

IBM Cloud

Watson Studio + WML  
+ Data Platform

AC922AC922

Watson Studio +WML

WML-A

AC922

PowerAI Base (WML-CE) – optional ICP K8s Deployment

AC922
AC922

AC922

Plugin – Training & Inference

PaaS/SaaS model, Pay per use
Great functionalities, quickly available, CPU and GPU

Accelerated ++ 
Divide Training time by x  vs. x86
DL: Large Model Support & NVLink
ML:  Accelerated ML with SnapML and Nvidia Rapids
Free PowerAI Supported & Optimized Frameworks –
Simple Docker based deployment. Optional K8s/ICP

On top of PowerAI Base (WML-CE): 
Watson Studio, H2O Driverless AI, PowerAI Vision…
Get Results in minutes

Advanced users  (i.e. Cluster with 4+ PowerAI)
- WML-A for Hyperparameter optimization
- Unique Linear Scalability : Distributed DL (DDL)
- State of the art EGO job Scheduler from HPC

ML Capabilities on IBM i
Simple, Efficient
No GPU,  runs on CPUs
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Data Science tools & technologies

Get started with Data Science on IBM i
using Open Source Technologies

April 2019



IBM ML Technologies & IBM i

Augmented
Business Applications
With AI & Predictive 

Capabilities

DB2 for i
Business Data

Machine Learning 
Libraries & 

Framework (PASE)

Data & Scientific Packages Available
Numpy, Pandas : Data Processing
Scipy, Scikit-Learn
IPython : interactive Python
NLTK :  Natural Language Processing
Matplotlib, jupyter : Data Visualization
R Language (Interpreter, Runtime)
More to come? J

Alternative vs. dataset size, investment on ML etc.
- Training & Inference on IBM i
- Training on IBM i , Inference using WML 

(Public or Private Cloud) 
- Data preparation on IBM i, Training & Inference on Accelerated Servers 

(PowerAI, WML-A) 

Scenario 1:   Use integrated frameworks , languages on IBM i

https://www.nltk.org/


Need Acceleration? WML-CE Top 4 Features
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Accelerated ML
(H2O, Snap ML, 
Nvidia RAPIDS)

Large Model 
Support (LMS)

WML Accelerator Higher Server & GPU Utilization.  Target x86 server install base.  We can schedule 
& manage GPU resources better than other software

2x to 40x Faster Machine Learning with Snap ML. H2O Driverless AI automates ML. 
Emerging RAPIDS technology.  Most enterprise clients use ML today

Our TensorFlow can handle larger models & datasets; leads to higher accuracy

PowerAI 
Vision

Enables clients without data scientists to start with AI.  Bundle with lab services 
or service provider or workshop



H2O Driverless AI Complements IBM PowerAI Vision

November 14, 2018 / © 2018 IBM 
Corporation
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Sensors

Log

Transactional

IBM Power AI delivers 
Deep Learning for Images H2O Driverless AI is an

Automatic Machine Learning

MC06 / November 14, 2018 / © 2018 IBM Corporation



H2O Driverless AI:  How it Works

Confidential 12

SQL

Local

Amazon S3

HDFS

X Y

Automatic
Scoring Pipeline

Machine learning
Interpretability

Deploy Low-
latency
Scoring to 
Production

Modelling

Dataset

Model Recipes:
• i.i.d. data
• Time-series
• More on the way

Advanced 
Feature 
Engineering

Algorithm Model 
Tuning

+ +

Survival of the Fittest

Automatic Machine Learning

Understand the data shape, 
outliers, missing values, etc.

Powered by GPU Acceleration

1 Drag and drop data 2 Automatic Visualization
Use best practice model recipes 
and the power of high 
performance computing to Iterate 
across thousands of possible 
models including advanced feature 
engineering and parameter tuning

3 Automatic Machine Learning
Deploy ultra-low latency Python or 
Java Automatic Scoring Pipelines 
that include feature 
transformations and models.

4 Automatic Scoring Pipelines

Ingest data from 
cloud, big data and 
desktop systems

Google BigQuery

Azure Blog Storage

Snowflake

Model 
Documentation



Financial Fraud Detection

“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 using 
H2O4GPU with Driverless AI Leader in Gartner’s 2018 Data 

Science Quadrant

H2O Driverless AI and IBM POWER9 GPU Systems are bringing together the best of breed AI innovation. To handle 
the increasingly complex workloads of AI you need an integrated system of software and hardware:

• IBM POWER9 supports nearly 2.6x more RAM, 9.5x more I/O bandwidth than comparable systems.
• Nearly 2X the data ingest speed and over 50% faster feature engineering. 
• With GPU accelerated machine learning delivering nearly 30X speedup on model building. 
• Support for up to 6 V100 GPUs on a single system. 



Demonstration

Demo 1 – Introduction to  Machine Learning on  IBM i: Scikit-Learn demo

Demo 2 - Accelerated Machine Learning with H2O.ai  Driverless AI

Demo 3 - Watson Studio – Augment your IBM i App with ML

Demo 4- Deep Learning (Visual Recognition) with PowerAI Vision,  IBM i & Node.js



IBM Data Science Technologies & IBM i

§ Customer Churn Demo
• Supervised model – classification with Scikit-Learn

§ Install yum packages and git clone
• https://github.com/bmarolleau/firstdemo-scikitlearn-ibmi/

Demo1

https://github.com/bmarolleau/firstdemo-scikitlearn-ibmi/


IBM Data Science Technologies & IBM i
Demo1



IBM Data Science Technologies & IBM i Demo1

§ Customer Churn Demo
• Customer segmentation : 

is this customer going to leave now? soon? or not? 

§ Dataset from Db2 CHURN.CHURNCUST2

§ Use ACS for data transfers (CSV <-> Db2) 

§ Ipython and/or Jupyter for coding

§ From Data preparation to model inference on IBM i

§ Final model can be trained / infer on IBM i or can be
externalized on an accelerated node or Watson ML (On 
prems, Cloud)  

https://github.com/bmarolleau/firstdemo-scikitlearn-ibmi/

https://github.com/bmarolleau/firstdemo-scikitlearn-ibmi/


IBM Data Science Technologies & IBM i
Demo1



IBM Data Science Technologies & IBM i



Demonstration

Demo 1 – Introduction to  Machine Learning on  IBM i: Scikit-Learn demo

Demo 2 - Accelerated Machine Learning with H2O.ai  Driverless AI

Demo 3 - Watson Studio – Augment your IBM i App with ML

Demo 4- Deep Learning (Visual Recognition) with PowerAI Vision,  IBM i & Node.js



Smarter IBM i apps made easy with Driverless AI
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Optimized for GPU-Accelerated 
Power9 Servers

Recommendation Engine
Extract     
CRM data
(or JDBC)

Scoring Pipeline 

1

2

3

4

Business Database Business Application

Import & Visualize Data
Create & Test Models Model Export

Augment IBM i Applications
Model Inference5 Monitor Models

& Iterate

CRM & Customer Churn scenario
Summary



Extract data from Db2

§ Customer Churn Demo
• Customer segmentation : 

is this customer going to leave now? soon? or not? 

§ Dataset from Db2 CHURN.CHURNCUST2

§ Use ACS for data transfers (CSV <-> Db2) 

§ Ipython, ML Libraries and/or Jupyter on IBM i 
for Data Preparation

§ Driverless AI has many connectors to datasources.
è In this scenario: Data exported in CSV format.

1



Dataset Import in Driverless AI

Drag and drop data – Churn.csv
Ingest data from Db2 for i

2



Data Visualization on Driverless AI

Automatic Visualization
Understand the data shape, 
outliers, missing values, etc.

2



Create new model

Use best practice model 
recipes and the power of high 
performance computing to 
Iterate across thousands of 
possible models including 
advanced feature engineering 
and parameter tuning

Target Column :  Churn (YES/NO) for binary classification

Automatic Machine Learning

2



Create new model

• supports nearly 2.6x more RAIBM POWER9 M, 9.5x 
more I/O bandwidth than comparable systems.

• Nearly 2X the data ingest speed and over 50% 
faster feature engineering. 

• With GPU accelerated machine learning delivering 
nearly 30X speedup on model building. 

• Support for up to 6 V100 GPUs on a single system

Experiment running –GPU  Accelerated AutoML on POWER9

Automatic Machine Learning

3



Export Scoring Pipeline

Export ultra-low latency Python or 
Java Automatic Scoring Pipelines 
that include feature 
transformations and models.

Here, the Python Scoring Pipeline 
“scorer.zip” to be deployed on the 
inference system

Scoring Pipeline export

Automatic Scoring Pipelines

3



Deploy Low-latency Scoring to Production on IBM i

• Invoke low latency scoring
pipelines (real time, batch) 

• Augment any IBM i apps (ILE, 
Java, Python,…) with Machine 
Learning models. 

Model Inference with
Live CRM data in
Production (Db2)

Scoring Result
Customer classified in category
Churn = NO , 0.81% Confidence 

4



Manual Modeling vs. Driverless AI Accelerated Auto ML

§ Customer Churn Dataset WA_Fn-UseC_-Telco-Customer-Churn.csv
Customer churn is when an existing customer, user, player, subscriber or any kind of return client stops doing business or ends the relationship
with a company. 

§ Model Accuracy:   0.79 vs. 0.84

§ Time to market & effort:   Days vs. Minutes with DAI
AutoML w/  Feature Engineering, etc.
What’s the business impact?

§ It is just a quick comparison: 
Both modeling can be fine-tuned J

§ Accelerated ML will be able  to play with larger datasets

§ Accelerated ML saves CPU cycles , saves time & effort, 
& licensing costs (IBM i offload)

§ Auto ML can create high quality models, that only
experienced data scientists can build

4

https://community.watsonanalytics.com/wp-content/uploads/2015/03/WA_Fn-UseC_-Telco-Customer-Churn.csv


Smarter IBM i apps made easy with Driverless AI
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Optimized for GPU-Accelerated 
Power9 Servers

Recommendation Engine
Extract     
CRM data

Scoring Pipeline 

1

2

3

4

Business Database Business Application

Import & Visualize Data
Create & Test Models Model Export

Augment IBM i Applications
Model Inference5 Monitor Models

& Iterate

CRM & Customer Churn scenario
Summary



Initial CRM :
No Customer Churn risk estimate per customer

CRM & Customer Churn scenario
Smarter IBM i apps made easy with Driverless AI



Real time Scoring
(Db2 CRM database)

CRM & Customer Churn scenario
Smarter IBM i apps made easy with Driverless AI



Enriched CRM Data
With Churn Prediction

CRM & Customer Churn scenario
Smarter IBM i apps made easy with Driverless AI



Java MOJO

CRM & Customer Churn scenario
Smarter IBM i apps made easy with Driverless AI

Behind the scenes:
CRM application prototype
integrated with a real time 
scoring Pipeline (Java MOJO)

Db2 CRM 
Database

Java MOJO Scoring Pipeline
Invoked from the Node.js app

Fig.  Node-RED Prototyping - CRM dashboard



Demonstration

+

Accelerated Machine Learning with H2O.ai  Driverless AI

https://www.ibm.com/systems/clientcenterdemonstrations/faces/dcDemoView.jsp?demoId=3282

Additional Content: 
Driverless AI Data Connectors & JDBC

(Data Procurement / Preparation phase) 

https://www.ibm.com/systems/clientcenterdemonstrations/faces/dcDemoView.jsp?demoId=3282


Smarter IBM i apps made easy with Driverless AI
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Optimized for GPU-Accelerated 
Power9 Servers

Recommendation Engine
Extract     
CRM data

Scoring Pipeline 

1

2

3

4

Business Database Business Application

Import & Visualize Data
Create & Test Models Model Export

Augment IBM i Applications
Model Inference5 Monitor Models

& Iterate

CRM & Customer Churn scenario
Summary
with JDBC
Connection

Direct Db2 
Connection 

JDBC



DAI Data Connectors: JDBC Connection to DB2 for i

/etc/dai/config.toml
# jdbc: JDBC Connector, remember to configure JDBC below. (jdbc_app_configs)
enabled_file_systems = "upload, file, hdfs, s3, jdbc " 

jdbc_app_configs = '{"db2fori": {"url": "jdbc:as400://<IBMi-IP>;", "jarpath": 
"/etc/dai/jt400.jar", "classpath": "com.ibm.as400.access.AS400JDBCDriver"}}’

# Note: here, the jtopen driver jtopen.jar is mounted in the DAI Container, in /etc/dai

How to configure a Db2 Data Connector: 

1. Download a Db2 JDBC Driver first 
- Ex: Db2 for i type 4 jdbc driver jt400.jar : https://sourceforge.net/projects/jt400/
- Db2 LUW :  get the appropriate db2jcc4.jar

2. Get the original Driverless AI Config file aka /etc/dai/config.toml
Many ways to do that, either from the image or a running container (docker cp etc.)
- K8s example :   kubectl cp -c dai-gpu-mop dai-demo-mop-6b75f6b5b9-kddd:/etc/dai .

3. Edit this config.toml as shown below (refer to the Online doc for further information) 
4. Inject config.toml, and the driver jar file(s) , to be mounted in your DAI POD/Docker container.

- Inject it in your DAI image or better, use a K8s ConfigMap / persistent volume to persist it
5. Restart your DAI container to refresh the config.

https://sourceforge.net/projects/jt400/


DAI Data Connectors: JDBC Connection to DB2 for i

Data Connectors - JDBC



DAI Data Connectors: JDBC Connection to DB2 for i

Configure your Data source:
Db2 Connection & Query  with credentials 
to your Db2 database.



DAI Data Connectors: JDBC Connection to DB2 for i

Explore your dataset populated 
with fresh data from your Db2 for i database.



DAI Data Connectors: JDBC Connection to DB2 for i

Explore your dataset populated 
with fresh data from your Db2 for i database.



Demonstration

+

Accelerated Machine Learning with H2O.ai  Driverless AI

Additional Content: 
Java Mojo Scoring Pipeline

on IBM i/AIX/Linux
(Model Inference, Deployment / Production phase)

https://www.ibm.com/systems/clientcenterdemonstrations/faces/dcDemoView.jsp?demoId=3282

https://www.ibm.com/systems/clientcenterdemonstrations/faces/dcDemoView.jsp?demoId=3282


Java Mojo Scoring Pipeline on IBM i/AIX/Linux

Build and Export the MOJO Scoring Pipeline 



Java Mojo Scoring Pipeline on IBM i/AIX/Linux

Download the generated 
Scoring Pipeline

Customer Churn scoring pipeline



Java Mojo Scoring Pipeline on IBM i/AIX/Linux

Unzip the Scorer.zip file on the inference System. 

Change the JVM version from 32 to 
64 bit if necessary (necessary if 
max heap size >= 2.8GB) . 

Heap size needed depends on the 
model size. Default 5GB

Documentation: Typically, a good 
estimation for the amount of required
memory is 12 times the size of the 
pipeline.mojo file



Java Mojo Scoring Pipeline on IBM i/AIX/Linux

Real time prediction on IBM i !!   (AIX/Linux)
with the java MOJO Scoring Pipeline built by Driverless AI 

Real time Customer Churn predictions on IBM i



Get Started Today :  Contact us!

47

Presentations, Demo Replays   :    https://ibm.biz/bma-wiki

Want to know more? Need support ?  
Montpellier team &  AI Environment for your PoC / Tests: Driverless/PowerAI/AI Vision Remote Access
Contact us :   a2roy@fr.ibm.com / benoit.marolleau@fr.ibm.com

PowerAI Developer Portal
https://developer.ibm.com/linuxonpower/deep-learning-powerai/technology-previews/powerai-vision/

AI Vision Object Detection Demo
https://www.youtube.com/watch?v=19vaot75JCY & Jupyter notebook

AI Vision / Public Cloud – Get Started demo
https://github.com/IBM/powerai-vision-object-detection

PowerAI FAQ 
https://developer.ibm.com/linuxonpower/deep-learning-powerai/faq/

PowerAI Vision 1.1.1 Free trial
Register for a free 3-day trial of PowerAI Vision

H2o.ai Driverless AI (Trial 21 days)
https://www.h2o.ai/products/h2o-driverless-ai/

https://ibm.biz/bma-wiki
mailto:a2roy@fr.ibm.com
mailto:benoit.marolleau@fr.ibm.com
https://developer.ibm.com/linuxonpower/deep-learning-powerai/technology-previews/powerai-vision/
https://www.youtube.com/watch?v=19vaot75JCY
https://github.com/IBM/powerai-counting-cars/blob/master/notebooks/counting_cars.ipynb
https://github.com/IBM/powerai-counting-cars/blob/master/notebooks/counting_cars.ipynb
https://github.com/IBM/powerai-vision-object-detection
https://developer.ibm.com/linuxonpower/deep-learning-powerai/faq/
https://www.ibm.com/account/reg/us-en/signup?formid=urx-32004
https://www.h2o.ai/products/h2o-driverless-ai/


Montpellier Cognitive Systems Lab 
Manager : Philippe Chonavel

Coordinator : Alain Roy

Team PowerAI ATS Europe
Jean-Armand Broyelle

Regis Cely
Sebastien Chabrolles

Sylvain Delabarre
Maxime Deloche
Benoit Marolleau

Team CAPI/SNAP (FPGA) 
Bruno Mesnet

Alexandre Castelane
Fabrice Moyen

Team HPC  
Ludovic Enault
Pascal Vezolle

Montpellier Client Center (France)

Our Offerings 
1. Technical Consultancy & Assistance

2. Co-Creation Lab Workshops
3. Hands-On Technical Enablement

4. Demonstration/PoT
5. PoC/Benchmark



Reference Architecture for AI Infrastructure

Watson Machine Learning Acccelerator

Red Hat Enterprise Linux (RHEL) or Ubuntu 
IBM Power System & x86 Servers

Services &
 

Support

IBM Spectrum Scale / IBM Elastic Storage Server (ESS)

OSS ML & DL Frameworks

Training Cluster 
IBM Power Systems AC922

IBM 
Elastic 
Storage 
Server
(ESS)

High-Speed
Network

Subsystem

Existing
Organization
Infrastructure

Accelerated IBM Power System 
& x86 Servers

Red Hat Enterprise Linux (RHEL) or Ubuntu 

Cuda Drivers – OSS Frameworks  

« Single Tenant »
AC922 – Internal disks

Production – Multi Tenant & Scalability

Internal SAS 
drives & NVM’s

POWER Servers with 
GPU’s

InfiniBand EDR
P2P connection



Deep Learning ML and DL Machine Learning
Power AI Base

(WML-CE)
Power AI Enterprise

(WML-A) AI Vision Watson Studio Local H2O Driverless AI

O
ff

er
in

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

Ap
pl

ic
at

io
ns

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

Pl
at

fo
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

du
ct

s

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

Spectrum Conductor 
DLI

Optional add-on Included Coming Optional Add On Optional add-on

IBM Watson Studio Local Optional add-on Optional add-on No Optional add-on

Cl
ou

d IBM Cloud Public Yes No Trial only Watson Studio Yes (AWS…)

IBM Cloud Private Yes Yes Yes Yes Yes

Co
m

pa
rin

g 
AI

 O
ffe

rin
gs

 o
n 

Po
w

er


