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Introduction to Al & Machine Learning

Solutions on IBM i
Free Open Source, AutoML, API's, POWER9 and POWER10 for BUSineSS

How to get started?
Online Demos, code & materials
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Machine learning is everywhere —
influencing nearly everything we do

Morni 0.4 miles
@ Goodomng A ' Golden Gate Bridge

Driving to: Work? veraSt' | 18th Ave, | 12th Ave
Via: US Hwy 101 N

Netflix provides personalized T ' T

movie recommendations 2l L
®© 1G] 0 8 @
Routes Go A . @
Hazard Camera Map Chat
L BB
Map Issue | Gas Prices || Check In

Waze provides a personalized
driving experience for its users



The future is now ... on IBM i

Transactional Data: Store Level
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The future is now ... on IBM i supply chain

operational efficiency

fraud detection

speech recognition protects your credit

lets you go hands-free

Machine Learning
and Al are everywhere

predictive maintenance
detect anomalies

recommendations

Finance

Supply Chain

Manufacturing _
Retail Marketing

Life Science
Agrifood

chat bots
route calls quicker

machine vision
visual recognition

retail
sentiment analysis, for Business
customer churn prediction




Why augmenting my apps with Al ?

Decision Optimization
Event / Pattern detection (images, structured data), Classification,
customer segmentation. Decision Optimization: do more with less,
make better decisions, better address my customers, etc. From a
simple (but smart) dashboard to complex fraud detection

Augmentatlon/ Automation

Repetitive tasks and time-consuming analysis based on images,
cases with constrained access... Ex: A doctor could spend
hundreds of hours per week to read new studies & publications
- Enhance user experience by exposing new user interfaces -
image, voice, text, Ex: Chabot (Natural Language Processing)

.

Al is necessary when dealing with complex situations, }’f"’/"jﬁ.‘;

where rules can’t easily be coded with if-then-else.



Why augmenting my apps with Al ?

oy
UX / Personalization V

Business Processes Optimization
Do more with less

REVENUE



Why augmenting IBM i apps with Al ?

* Close relationship between Al, and “core business” data forBsiness
and applications. Al requires Data. Data is the new Oil .

* IBMi: Platform of choice for hosting critical apps and data

—locate Al models and mission-critical applications on a
reliable & secure system.

Al predicted
data

e |IBM i & Al cases and customer stories

— Turnover Optimization - The good product at the good store
= Fraud Detection - transactional data at work

—> Predictive Maintenance - based on IoT data

— Harvest Prediction - per land parcel in Tons

= Customer Churn prediction - augmented CRM :
= Chatbot - helpdesk, customer support ‘




Example: Customer Churn
CRM & Customer Churn scenario

Customer Relationship Management - IBM i + Machine Learning Driverless Al MOJO Scoring Pipeline

Customers Dashboard - SET
CUSTOMERID GENDER STREAMI... CONTRACT PAPERLE... PAYMENT... MONTHL... TOTALCH... CHURN?
7590-VHVEG Female No Month-to-mon... | Yes Electronic check | 29.85 29.85

5575-GNVDE Male No One year No Mailed check 56.95 1889.50

3668-QPYBK Male No Month-to-mon... | Yes Mailed check 53.85 108.15
7795-CFOCW Male No One year No Bank transfer (... | 42.30 1840.75

9237-HQITU Female No Month-to-mon... | Yes Electronic check | 70.70 151.65

9305-CDSKC Female Yes Month-to-mon... | Yes Electronic check | 99.65 820.50

1452-KIOVK Male Yes Month-to-mon... | Yes Credit card (au...  89.10 1949.40

6713-OKOMC Female No Month-to-mon... | No Mailed check 29.75 301.90

7892-POOKP Female Yes Month-to-mon... Yes Electronic check 104.80 3046.05

6388-TABGU Male No One year No Bank transfer (... | 56.15 3487.95

9763-GRSKD Male No Month-to-mon... | Yes Mailed check 49.95 587.45

7469-LKBCI Male No internet ser... | Two year No Credit card (au... | 18.95 326.80

8091-TTVAX Male Yes One year No Credit card (au... | 100.35 5681.10 .

0280-XJGEX Male Yes Month-to-mon... | Yes Bank transfer (... |103.70 5036.30

5129-JLPIS Male Yes Month-to-mon... | Yes Electronic check | 105.50 2686.05

3655-SNQYZ Female Yes Two year No Credit card (au... | 113.25 7895.15

8191-XWSZG Female No internet ser... | One year No Mailed check 20.65 1022.95

9959-WOFKT Male Yes Two year No Bank transfer (... | 106.70 7382.25

4190-MFLUW Female No Month-to-mon... | No Credit card (au... | 55.20 528.35

4183-MYFRB Female No Month-to-mon... | Yes Electronic check | 90.05 1862.90

8779-QRDMV Male No Month-to-mon... | Yes Electronic check | 39.65 39.65

1680-VDCWW Male No internet ser... | One year No Bank transfer (... [19.80 202.25

Initial CRM

No Customer Churn risk estimate per customer



Example: Customer Churn
CRM & Customer Churn scenario

Customer Relationship Management - IBM i + Machine Learning Driverless Al MOJO Scoring Pipeline

Customers Dashboard - SET
CUSTOMERID GENDER STREAMLI... CONTRACT PAPERLE... PAYMENT... MONTHL... TOTALCH... CHURN?
7590-VHVEG Female No Month-to-mon... | Yes Electronic check | 29.85 29.85 0.21

5575-GNVDE Male No One year No Mailed check 56.95 1889.50 0.26

3668-QPYBK Male No Month-to-mon... | Yes Mailed check 53.85 108.15 0.37
7795-CFOCW Male No One year No Bank transfer (... | 42.30 1840.75 0.39

9237-HQITU Female No Month-to-mon... | Yes Electronic check | 70.70 151.65 0.44

9305-CDSKC Female Yes Month-to-mon... | Yes Electronic check | 99.65 820.50 0.27

1452-KIOVK Male Yes Month-to-mon... | Yes Credit card (au... | 89.10 1949.40 0.23

6713-OKOMC Female No Month-to-mon... |No Mailed check 29.75 301.90 0.18

7892-POOKP Female Yes Month-to-mon... Yes Electronic check 104.80 3046.05 0.30

6388-TABGU Male No One year No Bank transfer (... | 56.15 3487.95 0.17

9763-GRSKD Male No Month-to-mon... | Yes Mailed check 49.95 587.45 0.15

7469-LKBCI Male No internet ser... | Two year No Credit card (au... | 18.95 326.80 0.23

8091-TTVAX Male Yes One year No Credit card (au...|100.35 5681.10 0.34

0280-XJGEX Male Yes Month-to-mon... | Yes Bank transfer (... | 103.70 5036.30 0.19

5129-JLPIS Male Yes Month-to-mon... | Yes Electronic check | 105.50 2686.05 0.13

3655-SNQYZ Female Yes Two year No Credit card (au... |113.25 7895.15 0.20

8191-XWSZG Female No internet ser... | One year No Mailed check 20.65 1022.95 0.13

9959-WOFKT Male Yes Two year No Bank transfer (... |106.70 7382.25 0.46

4190-MFLUW Female No Month-to-mon... | No Credit card (au... | 55.20 528.35 0.7

4183-MYFRB Female No Month-to-mon... | Yes Electronic check | 90.05 1862.90 0.52

8779-QRDMV Male No Month-to-mon... | Yes Electronic check | 39.65 39.65 0.15

1680-VDCWW Male No internet ser... | One year No Bank transfer (... [19.80 202.25 0.35

Augmented CRM with Al

including Customer Churn risk estimate



Machine Learning 101




Machine Learning

« Born in the 1950°s , ML relies on computing
power, mathematics libraries and Data

« Learns from data, no explicit programming

 Establishes causation relationships in the
data by ‘observing’ a phenomenon

- Data knowledge & expertise are necessary

ARTIFICIAL \N‘\'E\_L\GENCE

CLASSICAL MACHINE LEARNING

Data is pre-categorized Data is not labeled
rrrrrrrrrr L in any way

SUPERVISED UNSUPERVISED
a JLZZ‘V Dred\cg by WRZV
CLASSIFICATION CLUSTERING
«Divide the socks by color» «Split \ﬁtswsﬂ;lggkst:iothvng
«Find What clothes | often
REGRESSION Wear togethern
«Divide the ties by length» : :

DIMENS|ON
REDUCTION

(generalization)

«Make the best outfits from the given clothes»



Machine Learning

Mathematical Function

OUTCOME /=

fi) = -

« Credit card transaction *  Fraudulent vs. legitimate

* Loan application *  Approve vs. reject

e  Tumor benign vs. malignant
« MRl image & &

*  House appraisal value
* House data

*  Representing pattern by a mathematical function

*  Machine learning is just a bunch of math



Machine Learning
Loan Application Example

Label
Feature Feature Feature Feature s o pesdict
2=
Requested Debt
$20,000 $100,000 Approve
$50,000 $70,000 N SZ0,000 Reject
$5,000 $150,000 Y $10,000 Approve
X1 X11 X12 X13 X14 Y1
Xy Xa1 X22 X33 X24 Y2
X3 X31 X32 X33 X34 Y3
Xn X1 Xn2 Xn3 Xna | Y

Epochs: 1
T

5 ® o ®0 0g8°2 © o
€\,_. ‘{s K ,.-l..&"..c,) 7

o....“’c! }.'g. .:o.!

.‘
00| @ @ "

> -051

H H H H
0.0 0.2 0.4 0.6 0.8 1.0

Al Model training
(Classification)

- Learn from your data without explicitly
coding the rules & relationships between X
(features) and the decision Y

- Once trained, the optimal parameters (here,
A and B matrices) are fixed and materialize
the model (function f).



Machine Learning

600

500

400

300

200

100

o’
/ AlLabPage
4 *, v.
« 2%
100 200 300 400 500

Regression

The system attempts to predict a value for
an input based on past data.
Example — 1. Temperature for tomorrow

AlLabPage

Classification
In classification, predictions are made by
classifying them into different categories.
Example — 1. Type of cancer 2. Cancer Y/N




Al Solutions on IBM i

It’s about co-optimized

POWER9

which just work for Machine Learning,




Al Tooling trends

=)

=)

1. Ready to Use — simple customization
Possible model re-training with your own data. (specialization)

Ex: Integration w/ Watson API (Chatbot , Image Processing, Text Processing etc.)

2. Auto ML
Bespoke accelerated modeling. Chargeable Licensed products
H20 Driverless Al, SAS Viya, ...
Cloud Pak for Data: IBM Watson Studio & AutoAl / CLPEX Optimization Studio

3. Al Libraries

Bespoke models, total control, free or licensed products.
ML/DL : Scikit learn, R, Rstudio, H20-3 , PyTorch, TensorFlow, Caffe , Chainer ...
Apache Spark, Nvidia CUDA, KubeFlow, IBM Snap ML, Appliances (Nvidia, IBM AC922

...), OpenCE, etc.



Relax...All you need is available on IBM i !




Al Applications on IBM |

Dashboard (Web Query...) with additional insight ,
Augmented ERP, CRM, or Core business applications, etc.

1. Ready to Use — simple customization
» Ex: Watson Conversation/Translation REST API integrated with ILE/PASE/Db2
Training in the Cloud (IBM Cloud Paa$S or Private with Cloud Pak for Data)

» 2. Al Libraries & tools in PASE

PASE Libraries : Scikit learn, R, NLTK , etc.

3. Assisted ML : Auto ML
» Ex: AutoML models running (inference) in PASE (Scikit learn auto-sklearn etc)
H20O Driverless Al Scoring Pipeline running in PASE (Java, Python) / Db2 Java UDF
Inference: PASE <-> ILE Integration
Training in PASE or offloaded on Linux/other Clouds.



IBM Solutions : AI/ML/DL oo Goud (Private/Publi

AutoML ”Data Scientist in a Box”
Training on Linux , Scoring on AIX/IBM i !

@WML @WML @

Free Open Source on IBM i /AIX

Structured Data All use cases Vision/Acoustic All use cases
- Tabular data: IoT/Logs/Database Program your models w/ Open source  Retail/Inspection AI Cockpit
Data Engineer Acceleration & AutoML with Driverless AI & Accelerated HW . Scale w/o limit  /Security, Quality...  AutoML

Open Source Libraries

H,00i 1] ; ; ;
AIX / IBM i ol Driverless Al Visual Insights WML Studio

ML on IBM i /AIX Auto Machine learning Free, Easy to install Enterprise Solution for Readv to use Collaborative ML/DL

No GPU, runs on CPUs Simplified deployment,, High Performance DL Deep Learning - Dee Kearnin WML dev & deployment
Description Traditional datasets, Relevant for automatic pipelines, LMS (Large Model) Advanced Features : DDL with E)/ideo toogls AutoAI
Model Inference (production) model "explainability", DDL (Distributed) 4+ Nodes... Train/Infer/Edge Use WMLCE if installed
Enrichable with Watson Services  end to end automation £ Tensor HPC Job Scheduler g Can Use WML-A plugin
Inference: pYTOHRCH Chainer
Support Avaialable from IBM H20L 1-3 Available from IBM IBML1-3 Included IBM L1-3Included Available from IBM
AIX, IBMi, Linux x86, IC/AC922, LCIxx x86/AC922/1C922 x86/AC922/1C922 x86/AC922/1C922 x86/AC922/1C922

Do) D] DET Dol D i
\ )

Environments
Server Technologies 5 t

for Business S
for Business

OPENSHIFT




Al technologies available on IBM i

What tools do you use for Al & Analytics projects ?

Al - Kaggle Survey results 2017
0% 20% 40% 60%
Python
R
saL
Jupyter notebooks
TensorFlow
Amazon Web services
Unix shell / awk
Tableau

C/ C++ AIX & IBM i Apps host critical business data
NosQL —> Create even more value easily with Open Source

MATLAB/ Octave tools available for Al !!

sava
Hadoop/ Hive/Pig
Spark / MLIib
Microsoft Excel Data Mining

April 2019




Analytics, Al & IBM Systems: What’s next after POWER9?

POWER10 SIMD IAI Socket Performance Gams

Matrix-Matrix Accelerator (MMA)
10 15

POWERS9 Baseline

POWER10 Linpack

POWER10 Inference
(Resnet-50) FP32

POWER10 Inference
(Resnet-50) BFloat16

POWER10 Inference
(Resnet-50) INT8

- Al Infusion into Enterprise Databases (Oracle, SAP, DB2)
- AutoAl & Advanced Analytics : H20, SAS Viya, IBM Cloud Pak for Data



Al Applications on IBM |

Dashboard (Web Query...) with additional insight ,
Augmented ERP, CRM, or Core business applications, etc.

1. Ready to Use — simple customization
Ex: Watson Conversation/Translation REST API integrated with ILE/PASE/Db2
Training in the Cloud (IBM Cloud Paa$S or Private with Cloud Pak for Data)



1_ Al Model consumption — IBM Watson APl Example

* NLP, translation,
tonality

* Documents
(annotations..)
* images

* \oice

Integration via REST
APl or via Db2 for |
data connector

Available on any Cloud
(AWS, IBM, Azure, On
Premise...)

Watson Assistant
IBM - Services «
AI/ Machine Learning

Watson Assistant lets you build
conversational interfaces into any
application, device, or channel.

Lite « Free « IAM-enabled

Machine Learning
IBM « Services
AI/ Machine Learning

1BM Watson Machine Learning - make
smarter decisions, solve tough problems,
and improve user outcomes.

Lite + Free + IAM-enabled
Service Endpoint Supported

Annotator for Clinical Data
1BM - Services
AL/ Machine Learning

Analyze text to extract medical codes and
concepts such as diseases, lab values,
medications, procedures and more.

Lite + Free + IAM-enabled
Service Endpoint Supported

Speech to Text
IBM -« Services «
AI/ Machine Learning

Low-latency, streaming transcription

Watson Knowledge Catalog
IBM - Services «
AT/ Machine Learning

Discover, catalog, and securely share
enterprise data.

Lite « Free » IAM-enabled

Personality Insights
IBM  Services
AL/ Machine Learning

The Watson Personality Insights derives
insights from transactional and social
media data to identify psychological...

Lite « Free » IAM-enabled

Master Data Management

IBM - Services

AT/ Machine Learning « Analytics «
Databases « Mobile

IBM Master Data Management (MDM) a
fully cloud native Saas offering, offers
critical capabilities to manage your...

Lite + Free » IAM-enabled + Beta

Text to Speech

IBM - Services -
AI/ Machine Learning

Synthesizes natural-sounding speech
from text.

Watson OpenScale
IBM - Services «
AL/ Machine Learning

IBM Watson OpenScale is an enterprise-
grade environment for Al infused
applications that provides enterprises..

Lite - Free « IAM-enabled

Knowledge Studio
IBM - Services «
AT/ Machine Learning

Teach Watson the language of your
domain.

Lite « Free « JAM-enabled

Discovery
IBM - Services «
AL/ Machine Learning

Add a cognitive search and content
analytics engine to applications.

Lite + Free + IAM-enabled

Tone Analyzer
IBM - Services «
AL/ Machine Learning

Tone Analyzer uses linguistic analysis to
detect three types of tones from
communications: emotion, social, and...

87
Watson Studio

IBM - Services -
AL/ Machine Learning

Embed Al and machine learning into your
business. Create custom models using
your own data.

Lite « Free « IAM-enabled

Compare and Comply
IBM + Services
AL/ Machine Learning

Process governing documents to convert,
identify, classify, and compare important
elements

Lite « Free + JAM-enabled

Language Translator
IBM - Services «
AT/ Machine Learning

Translate text, documents, and websites
from one language to another. Create
industry or region-specific translations...

Lite + Free « IAM-enabled

&

Visual Recognif
IBM - Services «
AL/ Machine Learning

ion

Find meaning in visual content! Analyze
images for scenes, objects, and other
content. Choose a default model off the...

Voice Agent with Watson
IBM - Services «
AL/ Machine Learning

Create a cognitive voice agent that uses
Watson services to speak directly with
customers using natural language over...

Lite « Free + IAM-enabled

Natural Language
Understanding Node.js App
IBM - Software «

AL/ Machine Learning

Collection of APIs that can analyze text to
help you understand its concepts,
entities, keywords, sentiment, and can...

Starter kits « IBM Kubernetes Service «
Red Hat OpenShift

Natural Language
Understanding
IBM -« Services «
AI/ Machine Learning

Analyze text to extract meta-data from
content such as concepts, entities,
emotion, relations, sentiment and more.

Lite « Free » IAM-enabled

Domain Name Registration
IBM - Services « Developer Tools

1BM Cloud offers domain registration
services complete with dedicated support
staff, knowledgeable customer service,...

&
Custom Vision Model for Core ML
with Watson

IBM - Software «
AI/ Machine Learning

Create Apple Core ML Models using the
Watson Visual Recognition service to
process and tag images locally.

Starter kits

Visual Recognition Node.js App
IBM - Software
AT/ Machine Learning

Use deep learning algorithms to analyze
images that can give you insights into
your visual content.

Starter kits + IBM Kubernetes Service «
Red Hat OpenShift

Natural Language Classifier
IBM - Services
AL/ Machine Learning

Natural Language Classifier uses
advanced natural language processing
and machine learning techniques to...

Free « IAM-enabled

25



1_ Al Model consumption — IBM Watson APl Example
Chabot (Assistant) on IBM i

v' Scenarios: support
Helpdesk, etc.

v" Watson understands your
need (intents) & triggers
Actions that can interract
with your ERP or CRM or
any applications

Watso ]

AP

[understands natural-
language and responds in

human-like conversation] CONVERSATION

X H i A ( 3 \
A%[Commumoate with user] o
\z 0 nede
DQ) @ ©®
ie)
(@]
z
USER DEVICE AP'

4 Nodes
(Watson, Slack, Twilio, HTTP

RES
H:o
\

[Text Authentication Code] fOf Business

Twilio

APPLICATION LOGIC

APl [




1_ Al Model consumption — IBM Watson APl Example

IBM i can now talk and detect objects Public Cloud

Micro-serviced
Watson Al Apps

[understands natural-language and responds in
human-like conversation]

CONVERSAJION
Camera

Private Cloud
Micro-serviced Al Apps
14 micro-services / pods

[ Web Browser |

4 ] e
nede % M
Object Detection

API

0000 ®:

1, Node-RED

9

USER

—
for Bus/ yess

DEVICE

|((10:32:251(BENOTT. 1CC.LOGAL1[~1# system "dsplib aivision®
5770SS1 V7R3M8 160422 Display Library
Library . . . . . ... ... .. ... AIVISION
TYPE + o e s e e e e e ... ...t PROD

Number of objects . . . . . . . . .. .: 25
1 DETECTEDLABEL | CONFIDENCE YMAX (XMAX (XMIN | YMIN (A’ |y e MM s D svems
165 head 0.995372474193573 119.0 111.0 73.0 36.0en 2 Lib,arz ASP group DL xsvseas
164 head 0.9906670451164246 119.0 122.0 84.0 62.0en | Create authority . . .. .......: *EXCLUDE
163 head 0.9786785244941711 119.0 157.0 123.0 60.0en { Texs description . . . . . . R COLLECTION - created by SQL
Object Type Attribute size Description
162 head 0.998145580291748 119.0 101.0  53.0 54.0en QSQ3RNGGEL  *IRNRCY 1116708 COLLECTION - created
161 head 0.9998226761817932 119.8 95.0 52.8 53.0en QSQIRN@BO2  *IRNRCV 1118208 COLLECTION - created
160 head 0.9996845722198486 119.0 104.0 61.0 53.0en | 0sasrNeoe3  xIRNRCY 1118208 COLLECTION - created
QSQIRN@BOL  *IRNRCY 1118208 COLLECTION — ted
159 head 0.9455117583274841 119.0 124.0 83.0 57.0en | qsaIRN RN 19988 GOLLEGTION - croated
158 head 0.735583484172821 119.0 126.0 87.0 74.0en DETECTIONS FILE PF 290816
157 head 0.9001550674438477 119.0 119.0 84.0 63.0en | SYSCHKCST  *FILE LF 45056 SQL catalog view
156 head 0.6558237075805664 119.0  37.0 0.0 52.0en | SYSCOLUMNS +FILE L 135168 SQL catalog view
1 syscsT *FILE LF 86016 SQL catalog view
155 head 0.9980860948562622 119.0  45.0 3.0 39.0en | SYscSTCOL  #FILE F 57344 SQL catalog view
154 head 0.9998077750205994 119.0 103.0 60.0 50.0en | SYSCSTDEP  #FILE LF 57344 SQL catalog view
e St s mm s s s s s SYSFIELDS  *FILE LF 86016 SQL catalog view
SYSINDEXES *FILE LF 126976 SQL catalog view
| SYSKEYCST  *FILE LF 69632 SQL catalog view
1 syskevs *FILE LF 86016 SQL catalog view
| SYSPACKAGE *FILE LF 98364 SQL catalog view

eVeDEEAGT  wETIE e 7007 @M rotad e 1l o

d

by SQL
by SQL
by sqL
by sqL
by saL

oC kQ ( kuber

Deployed
Model APIs FB Detectron
Faster RCNN
Yolo V2
! NVIDIA.
el

5/16/19 10:32:43



Computer Vision on IBM |

IBM i can now talk and detect objects

Visual Recognition Demo on IBM i + PowerAl Vision

7 5 N\

I ﬂ.de@

——
for Business PowerAl Vision

https://github.com/bmarolleau/paiv-ibmi
(need to be adapted if IBM Visual Insights is not used © )

Do try this at home!



https://github.com/bmarolleau/paiv-ibmi

Al Applications on IBM |

Dashboard (Web Query...) with additional insight ,
Augmented ERP, CRM, or Core business applications, etc.

PASE Libraries : Scikit learn, R, NLTK , etc.

- 2. Al Libraries & tools in PASE



2_Free Open Source on IBMii
Librairies & languages on AIX & IBM |

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? ©

Data Visualization/ Preparation

L 2

S

Useful in all phases of a ML project on AIX/IBM |

Model creation, training, inference as well
GPU Acceleration often needed for large

datasets (price / performance) - I1C922/

AC922 + WML-CE

& Open Source Package Management

File View Connection Utilities

Connection: gsecofr@10.7.19.71:/
[ Installed packages | Updates available | Available packages |

Package Version Repository
python3-scikitdearn 0.19.1-6 jbm

| ILE / PASE Applications

Machine Learning
Libraries (PASE)

DB2 fori
Business Data

s
for Business



https://www.nltk.org/

Free Open Source on IBM i

scikit-learn

Classification

Identifying to which category an object
belongs to.

Applications: Spam detection, Image
recognition.

Algorithms: SVM, nearest neighbors,
random forest, ... — Examples

Dimensionality reduction

Reducing the number of random variables to
consider.
Applications: Visualization, Increased

efficiency
Algorithms: PCA, feature selection, non-

negative matrix factorization. — Examples

Regression

Predicting a continuous-valued attribute
associated with an object.
Applications: Drug response, Stock prices.

Algorithms: SVR, ridge regression, Lasso,
— Examples

Model selection

Comparing, validating and choosing
parameters and models.
Goal: Improved accuracy via parameter

tuning
Modules: grid search, cross validation,

metrics. — Examples

Clustering

Automatic grouping of similar objects into
sets.

Applications: Customer segmentation,
Grouping experiment outcomes

Algorithms: k-Means, spectral clustering,
mean-shift, ... — Examples

Preprocessing

Feature extraction and normalization.

Application: Transforming input data such as

text for use with machine learning algorithms.

Modules: preprocessing, feature extraction.
— Examples

https://scikit-learn.org



https://scikit-learn.org/

Free Open Source on IBM i

* Packages to install — 1.2 GB - scikit
Description
Tcl TCL language support
Tk TK package for GUI support of TCL
Python3 Python 3 support
Python3-devel Python3 development package
Yum Install python3-ibm_db DBAPI support backage for IBM i
(*ALLO BJ) Pyton3-numpy Numpy package
Python3-scipy Scipy package

Python3-scikit-learn  Scikit-learn package

Libzmqg Zero-MQ library

juypterlab Includes jupyter (Julia/Python/R IDE)

Package Python

(user)
joblib Model and large objects persistence on Filesystem



Free Open Source on IBM i
DevOps setup for Al IBM i

* Chroot jails (Isolation in PASE/IFS ) © PASE

n Data Scientists = n sand boxes (chroot)

Dev + Ops Environments

1.2GB per Scikit-learn environment

Rest of the system (/) isolated

yum install

——installroot /QOpenSys/mop_chroots/devl
tcl

tk

python3

python3-devel

python3-ibm_db SSH

|

sokkioloprorckkrlok IBM 1 7.3 Montpellier Client Center ok

W # # AR
# # # o #E # # #
# # #H#HEHHE # #
# HiHHHE # H## # #
# # ## # # # i
# # ## # # # i
W # # # # HiH

Z : skkrkkrrkk  Contact: benoit.marolleau@fr.ibm.com

|

python3-numpy
python3-scipy
python3-scikit-learn
python3-pyzmq

libzmq
python3-pip
python3-pandas
opensssl

bash

ssh devl@BENOIT.ICC.LOCAL
bash-4.4$ pip3 install jupyterlab
bash-4.4$ pip3 install joblib
https://10.7.19.71:8881
bash-4.4$ jupyter notebook —--port 8881 ——ip 10.7.19.71




Free Open Source on IBM i
Model Training with data from Db2 for i

© & 10.7.19.71:8889/notebooks/scikit-learn-lab/Churn-IBMi.ipynb oee w v D @
upyter Churn-IBMi Last Checkpoint: Last Thursday at 4:19 PM (autosaved) ﬁ Logout
~
File Edit View Insert Cell Kernel Help Trusted | Python3 O

+ < @ B A ¥ MRun B C » Markdown j

Machine Learning on IBM i with Scikit Learn, pandas (0.22) and Db2 for i

Original notebook: https://github.com/IBM/customer-churn-prediction/blob/master/notebooks/customer-churn-prediction.ipynb

In [1]: %pwd

Out[1l]: '/home/scikit-learn-lab’

In [9]: # Dowload the original dataset if necessary
#!wget https://community.watsonanalytics.com/wp-content/uploads/2015/03/WA_Fn-UseC_-Telco-Customer-Churn.csv --no-chec

Load Dataframe from Db2

In [2]: import ibm db_dbi as dbi
import pandas as pd

# Telco Churn dataset from a CRM datasource - here Db2 for i in CHURN/CUSTCHURN2 7044 records

sql="SELECT * from CHURN.CUSTCHURN3"
pd.set_option('display.max_columns', 30)
try:

conn = dbi.connect()

df_fromdb2 = pd.read sql(sgl, conn)

df_fromdb2

df_fromdb2.info()



Free Open Source on IBM i
Analytics Dashboard, Data preparation

: Ju pyter Churn-IBMi Last Gheckpoint: 05/07/2020 (unsaved changes)

File Edit View

B+ < @B 4 ¥ MRin B C » Markdown

600 "~ Jupyter Churn-IBMi Last checkpaint: 16 hours ago (autosaved)
File Edit View Insert Cell Kernel Widgets Help
400
+ % BB A ¢ HRn B C W Macown | =
In [12): #Contract
sns.set(style="darkgrid")
sns.set_palette("hls", 3)
I I I I fig, ax = plt.subplots(figsize=(20,10))
0 ax = sns.countplot(x="Contract”, hue="Churn", data=customer_data)
0 20 40 60 )
In [54]: fig, ax = plt.subplots(l, 3, figsize=(14, 2000
df[df.Churn == "No"][numerical_features].h
df[df.Churn == "Yes"][numerical_ features].
Out[54]: array([<matplotlib.axes._subplots.AxesSubp oo
<matplotlib.axes._subplots.AxesSubp
<matplotlib.axes._subplots.AxesSubp :
dtype=object)
MonthlyCharges
1000
800
500 Vot tomont
600 |
400
400 300
200
200 I I'I
g | T
0 “L.nlll“lll III Illll'll 0 Ill “I
20 40 60 80 100 120 0 2000 4000 6000 8000

Insert Cell Kernel Widgets Help

M=

300
200
bbbl
0
0 20 40 60

Not Trusted

A

800 500
700
wo —
n —

Logout
| Python3 O
a Logout
Trusted | Python3 ©

Two year



Free Open Source on IBM i
Model integration with your applications (GO LIVE)

1.
2.
3.
4.

Model Training/Validation (on IBM i or not) -
Model transfer & loading to IBM i (IFS/JFS) e
Scoring (Inference) on IBM i (PASE)

Integration of the model in your app

B+ x B 4+ ¢

In [40]:

AIX/PASE

In [43]:

Program
Call or

REST AIX/PASE or ILE

In [42]:

Fig. 20 client Scoring
in PASE (Python3)

Using production data

View Insert Cell Kernel

Churn-IBMi Last Checkpoint: 3 hours ago (unsaved changes) P Logout

Widgets  Help Trusted

] =

Python3 O

MRun B C M Code

Load trained model

Python Application can use the created model

from joblib import load
clf_sve = load('SVC_Model CHURN_IBMi V1.joblib')

Test the Model - Model Inference on IBM i

#XInfer=pd.DataFrame(X_train scaled, columns=X_train.columns).head(20).values
#print(clf_svc.predict (XInfer))
#00010100000101010000]

#X_train_scaled.shape
#(4718, 25)

X_test_scaled.shape

#(2325, 25)

print("Testing model on IBM i")
print("Test Dataset:")
#print(X_test_scaled)

XInfer=pd.DataFrame(X_test_scaled, columns=X_train.columns).head(20).values
print("IBM i Scikit Learn Scoring on 20 new Customers ")
print(clf_svc.predict(XInfer))

#10010000000001011101)

Testing model on IBM i

Test Dataset:

IBM i Scikit Learn Scoring on 20 new Customers
[L0010000000001011101]

print(clf_svc.predict_proba(XInfer))

[[0.27807305 0.72192695]
[0.84525602 0.15474398]
[0.8468064 0.1531936 ]
[0.31472176 0.68527824]
[0.8481302 0.1518698 ]
[0.86909208 0.13090792]
[0.84684585 0.15315415]
[0.84687523 0

vCEC 2020

Common Europe
On-line
1619 Novemie 2020

.15312477)



Free Open Source on IBM i: Smarter apps made easy

CRM & Customer Churn scenario

Customer Relationship Management - IBM i + Machine Learning Driverless Al MOJO Scoring Pipeline

Customers Dashboard - SET
CUSTOMERID GENDER STREAMLI... CONTRACT PAPERLE... PAYMENT... MONTHL... TOTALCH... CHURN?
7590-VHVEG Female No Month-to-mon... | Yes Electronic check | 29.85 29.85 0.21

5575-GNVDE Male No One year No Mailed check 56.95 1889.50 0.26

3668-QPYBK Male No Month-to-mon... | Yes Mailed check 53.85 108.15 0.37
7795-CFOCW Male No One year No Bank transfer (... | 42.30 1840.75 0.39

9237-HQITU Female No Month-to-mon... | Yes Electronic check | 70.70 151.65 0.44

9305-CDSKC Female Yes Month-to-mon... | Yes Electronic check | 99.65 820.50 0.27

1452-KIOVK Male Yes Month-to-mon... | Yes Credit card (au... | 89.10 1949.40 0.23

6713-OKOMC Female No Month-to-mon... |No Mailed check 29.75 301.90 0.18

7892-POOKP Female Yes Month-to-mon... Yes Electronic check 104.80 3046.05 0.30

6388-TABGU Male No One year No Bank transfer (... | 56.15 3487.95 0.17

9763-GRSKD Male No Month-to-mon... | Yes Mailed check 49.95 587.45 0.15

7469-LKBCI Male No internet ser... | Two year No Credit card (au... | 18.95 326.80 0.23

8091-TTVAX Male Yes One year No Credit card (au...|100.35 5681.10 0.34

0280-XJGEX Male Yes Month-to-mon... | Yes Bank transfer (... |103.70 5036.30 0.19

5129-JLPIS Male Yes Month-to-mon... | Yes Electronic check | 105.50 2686.05 0.13

3655-SNQYZ Female Yes Two year No Credit card (au... | 113.25 7895.15 0.20

8191-XWSZG Female No internet ser... | One year No Mailed check 20.65 1022.95 0.13

9959-WOFKT Male Yes Two year No Bank transfer (... | 106.70 7382.25 0.46

4190-MFLUW Female No Month-to-mon... | No Credit card (au... | 55.20 528.35 0.17

4183-MYFRB Female No Month-to-mon... | Yes Electronic check | 90.05 1862.90 0.52

8779-QRDMV Male No Month-to-mon... | Yes Electronic check | 39.65 39.65 0.15

1680-VDCWW Male No internet ser... | One year No Bank transfer (... | 19.80 202.25 0.35

Augmented CRM with Al

including Customer Churn risk estimate



Al Applications on IBM |

Dashboard (Web Query...) with additional insight ,
Augmented ERP, CRM, or Core business applications, etc.

3. Assisted ML : Auto ML

- Ex: AutoML models running (inference) in PASE (Scikit learn auto-sklearn etc)
H20O Driverless Al Scoring Pipeline running in PASE (Java, Python) / Db2 Java UDF
Inference: PASE <-> ILE Integration

Training in PASE or offloaded on Linux/other Clouds.



You([TH)
3 Auto M L H.O ai http://ibm.biz/PowerVUG
—_— 0.
Example with HZO Driverless Al Une Solution simple et abordable :

’ - “Expert Data Scientist in a Box”

— - Months down to Hours
O - Explainability & Transparency
e

( H20.0i Experiment IBM i Sales ...

Import & Visualize Data

Create & Test Models Model Export

""" B - - S
- e @ python™ jm;

: Recommendation Engine

Scoring Pipeline

Extract
CRM data

Optimized for —

Power3 Servers D Augment IBM i Applications
Monitor Models Model Inference

& Iterate

Customer Relationship Management - IBM i + Machine Learning Driverless Al MOJO Scoring Pipeline
Customer Dashboard a
CUSTOM... GENDER STREAMI... CONTRACT PAPERLE... PAYMENT... MONTHL... TOTALCH... CHURN?
0002-ORFBO Female Yes One year Yes Mailed check 65.60 593.30 0.21
0003-MKNFE Male No Month-to-mon... |No Mailed check 59.90 542.40 0.26
0004-TLHLJ Male No Month-to-mon... | Yes Electronic check | 73.90 280.85 0.37
0011-IGKFF Male Yes Month-to-mon... | Yes Electronic check |98.00 1237.85 0.39
0013-EXCHZ Female Yes Month-to-mon... | Yes Mailed check 83.90 267.40 0.44
0013-MHZWF Female Yes Month-to-mon... | Yes Credit card (au... 69.40 571.45 0.27
0013-SMEOQOE Female Yes Two year Yes Bank transfer (... | 109.70 7904.25 0.23
Business Database Business Application

39


http://ibm.biz/PowerVUG

Smarter IBM i apps made easy with Driverless Al

Dataset creation from Db2 for i

([ Untitled* - Run SQL Scripts - 10.7.19.71(001dd6f4)
File Edit View Run VisualExplain Monitor Options Connection Tools Help P re a re d
HS-EHid % e NN FPEPD D g g W @ p
1 select x from churn.custchurn3| T rai n i ng
ACKUP DEVICEPROTECTION TECHSUPPORT STREAMINGTV STREAMINGMOVIES CONTRACT PAPERLESSBILLING | PAYMENTMETHOD MONTHLYCHARGES | TOTALCHARGES| | CHURN D a t a S et
No No No No Month-to-month Yes Electronic check 29.85 29.85 No
Yes No No No One year No Mailed check 56.95 1889.50 No
No No No No Month-to-month Yes Mailed check 53.85 108.15 Yes
Yes Yes No No One year No Bank transfer (automatic) 42.30 1840.75 No
No No No No Month-to-month Yes Electronic check 70.70 151.65 Yes
Yes No Yes Yes Month-to-month Yes Electronic check 99.65 820.50 Yes
No No Yes Month-to-month Credit card (automatic) 89.10 1949.40
No No No Month-to-month Mailed check 29.75 301.90
Yes Yes Yes Month-to-month Electronic check 104.80 3046.05
No No One year Bank transfer (automatic) 56.15 3487.95
No No 49,95 PaymentMethod MonthlyCharges TotalCharges

Month-to-month

Mailed check
i ard

rice Nn internset service Nn internet cervice

Fiber optic
Fiber optic
Fiber optic

DsL

Extraction
or JDBC
Data Connector

Fiber optic

Fiber optic
Fiber optic
Fiber optic
Fiber optic
No No internet se o

Fiber optic

DsL
Fiber optic

H,O

No intemet sen No int

No inter No int

587.45

Electron

Electronic che
Electronic check

dit card (autom.

One year
-month
No intern
Month-to-manth
Mon Electronic check
Credit card (autom.
No internet sef

No internet Mailed che

Bank transfer (aut..

dit card (autom.

4567889
Rows 1-23 of 7043 total

© 2017-2019 H20.0i. All rights reserved,

Churn




The Driverless Al Experience — Dataset from IBM

( HZD (]| E)(Deriment dESUSUDe DATASETS EXPERIMENTS MLI HELP PY_CLIENT MOJO2-RUNTIME MESSAGES[0] LOGOUT KSCHLAMB

RLESS Al1.3.0 — Al TO 00 Al
ce edtwsl[ilsa For evoluation only. not for production us

TRAINING DATA SRISTANT - TDAINEN a_ ENSEMBLE BASE LEARNERS EXPERIMENT SETTINGS EXPERT SE ScoReR

s Dataset (Db2 forl CSV )" —
erore . - W (/é (3 (?5 E=

24K 25 -~ - - S -

ACCURAC _— ACCURACY
A RACY ME
LOGLOSS

TARGET COLUMN FOLD COLUMN — ::
afal — N ot — |— CLASSIFICATION REPRODUCIBLE ENABLE GPUS
210l e EXL — S AUCER

Column to Predict %//7 Quickly Start Experiment e w

ELAPSED
count — :03:14 [m . .|||..|.n et I
bool 2349499 2 5369
ITERATION DATA - VALIDATION VARIABLE IMPORTANCE ROC PREC-RECALL  LIFT GAINS GPU USAGE
Model Tuning IUNCODPAY OPAYSPAVAMEL S
III-'v“-":—"I'" 10_PAY 1.3 | | |
H T | e oy
i '

m : 1

™ Feature Engineering -

 Model Selection oot e ’I! “HIH

A AUC 0.7694 +/- D.OOS3 Click ond drog to zoom ITERATIDNS P



Export Scoring Pipeline

Deriment CustChurn PROJECTS DATASETS AUTOVIZ EXPERIMENTS DIAGNOSTICS ML DEPLOYMENTS RESOURCES v MESSAGES[4] LOGOUT
rA\ ation License). Current User — ADMIN
STAT PLETE EXPERIMENT SETTINGS EXPERT SETTINGS
® Ope

You have chosen to open: ( 6 K 8 (7\ AUC
scorer.zip

which is: Archive dans un hchmv ZIP (357 MB)

Automatic Scoring Pipelines

Export ultra-low latency Python or
Java Automatic Scoring Pipelines
that include feature

ATON DT VALDATION _ = s transformations and models.

A NTERF Y RER
r “ \QN‘“‘ from: http://dai-demo.10.7.13.200.nip.io REPRODUCIBLE

What should Firefox do with this file?

/ MEMORY) .
Open with Archive Utility (default v CPU / MEMORY
O save File I|||I
I

Str 7043 4 Do this automatically for files like this from now or

Cance
S C426-11e9-80bd-325492011898)

\ Here, the Java/ Python Scoring
- —— Pipeline “scorer.zip” to be deployed
on the inference system

A S — ~ s Inference on the Edge , datacenter,

Cloud ... on any device.
Scoring Pipeline export

Export the Java/Python Scoring Pipeline (model) and run iton IBM i!



3_ Auto ML: Demo: Augmented CRM with Al

Client Scoring for evaluating the churn risk / probability
base on historical data

Scoring Model Precision : 84%
Manually, with basic ML knowledge : 0.79%

Driverless Al :

Feature Engineering like a Kaggle grandmaster.

Time to market : reduce it from months to days

Auto ML solutions with Hardware acceleration allow you to create
high quality models, comparable to a ww ML grandmaster, very

quickly , with only a good knowledge on ML.

With Driverless Al, The shaped model (Scoring Pipeline) can be

£ YouTube

https://www.youtube.com/watch?v=
QemqAzpylJPc&feature=youtu.be

iii

Java MOJO Scoring Pipeline
Invoked from the Node.js app

Fig. Boosted CRM Application

w/ integration of a real time scoring
Pipeline (Java MOJO)

ILE € PASE Integration

executed on AlX or IBM i close to the core business applications and

database.



H2O Driverless Al on AC922 Client Reference in Financial Services

Improving Profitability of 1Ca
Core Financial Services v/ISION

Hzoloi

Banco

Data extracted from )
IBM Db2 for i We were also able to double

the propensity for our
banking customers to accept
Improved years of expert an offer of credit products,
feature engineering such as credit cards... We
plan to use the platform for

“By using Driverless Al on IBM -
y using riveriess A on more use cases in the future.”

Increased accuracy of existing  pwer Systems AC922, we have

credit risk scoring in less time been able to build out ML/AI
solutions in less time, with
2x propensity to buy for new improved quality and
bank products accuracy.”
“This awesome result is
Accelerated by IBM Power because Driverless Al uses
Systems AC922 the expertise of “Kaggle

Grand Masters in a Box.”

Vison Banco -
IBM Customer

Case Study

Ruben Diaz
Data Scientist, Vision Banco
https://www.linkedin.com/pulse/journey-towards-driverless-ai-ruben-diaz/ 44



https://www.linkedin.com/pulse/journey-towards-driverless-ai-ruben-diaz/
https://cms.ibm.com/case-studies/vision-banco-power-ai

POWER9

which just work for Machine Learning,




How to get started?

£ YouTube

How to Start With Machine Learning on IBM i (by Gan Zhang, IBM - Nov
2019)

Accessing the rest of your IBM i from Python (Kevin Adler)
ibm_dbi driver presentation

I_l Join the #IBMIiOSS Linkedin Group

Check out the IBM i OSS Examples - Github Repository

IBMiOSS YiPS http://vips.idevcloud.com/wiki/

& Listed grou
grodp Bitbucket IBM i Open Source

My blog © (K8s, App modernization, ML, H20, Watson, Node-RED,
IBM i)

Videos 2020 (AIX/IBM i in IBM Cloud , Terraform) My Youtube Channel



https://ibmsystemsmag.com/Power-Systems/11/2019/How-to-Start-ml-on-IBM-i
https://www.oceanusergroup.org/assets/accessing%20ibmi%20from%20python.pdf
https://www.linkedin.com/groups/12126719/
https://github.com/IBM/ibmi-oss-examples/
http://yips.idevcloud.com/wiki/
https://bitbucket.org/ibmi/opensource/
https://ibm.biz/bma-wiki
https://www.youtube.com/channel/UCUYRV_RT9zUKfbcmZsmQO2Q/

How to get started?

AT coursera

https://cognitiveclass.ai/courses/data-analysis-python

https://www.coursera.org/specializations/data-science-python



https://cognitiveclass.ai/courses/data-analysis-python
https://www.coursera.org/specializations/data-science-python

How to get started? Demos

- ’Scikit-learn on IBM i’ Demonstration on Youtube
https://youtu.be/Uw ePb8Hz30?t=1296 3 YouTube

- Do it Yourself: Install yum packages and git clone
— https://github.com/bmarolleau/firstdemo-scikitlearn-ibmi/

— Free Auto-ML ? Auto-sklearn from Scikit-learn

Getting Started ~ What's New in 0.22.2  GitHub

— Need support or a live demo ? Contact me!

= IBM i & AutoML: H20 Driverless Al

https://www.youtube.com/watch?v=QemqAzpyJPc&feature=youtu.be  EBYoulube


https://github.com/bmarolleau/firstdemo-scikitlearn-ibmi/
https://github.com/bmarolleau/firstdemo-scikitlearn-ibmi/
https://automl.github.io/auto-sklearn/master/

Modernisation des

Applications IBM i
& Open Source

(webinaire)
Jeudi 25 mars - 14h00 - 17h00

Smarter IBM i Applications
made easy with Al

for Business

IBM Garage for Systems - Montpellier, France
benoit.marolleau@fr.ibm.com m

#IBMi #IBMiOSS Fan

Benoit MAROLLEAU — Cloud/Al Architect ﬁ


mailto:benoit.marolleau@fr.ibm.com

Cloud Paks — Pre-integrated for cloud use cases

Today, IBM offers clients the first five Cloud Paks...

Reduce dev time
up to 84%*

Cloud Pak for
Applications

Rl

Developer & Modernization
DevOps Tools Toolkit

=

Frameworks and Runtimes

Container Red Hat
platform and OpenShift

operational services

50

Make data ready
for Al in days

Cloud Pak for
Data

&

Analyze

QP

Infuse

Organize

k223

Collect

Container RedHat
platform and OpenShift
operational services

Eliminate 33%
of integration cost

Cloud Pak for
Integration

L (1]
_API Messaging
Lifecycle and Events

EJ

App and Data Integration

Container Red Hat
platform and OpenShift

operational services

\/‘ -
D) aws
IBM Cloud ~—7

L 2O

Google Cloud
IBM Cloud

processes up to 80%*

Container
platform and

Reduce manual

Cloud Pak for
Automation

B

Content

Ga

Operational
Intelligence

A

0—0

Workflow and Decisions

RedHat
OpenShift

operational services

@

Edge

\/“ < 5
Private Systems

Reduce IT op expense

by up to 75%*

Cloud Pak for
Multicloud Management

S

App and
Infrastructure
(N

Multicluster

Security and Compliance
Management

Container RedHat
platform and OpenShift
operational services

© 2019 IBM Corporation



LightGBM Algorithm is Faster on Power

H20 Driverless AI uses LightGBM as one of its main ML Algorithms

Seconds

300,00

250,00

200,00

150,00

100,00

50,00

0,00

Total training Time

273,81 Advantages of LightGBM

1.8X 1.

152,04

Intel Power

A

Faster training speed and
higher efficiency

Lower memory usage
Better accuracy than any
other boosting algorithm
Compatibility with Large
Datasets

Parallel learning supported.

LightGBM on Power (CUDA) is 1.8X faster than x86 (OpenCL)

51



Machine Learning

Feature Feature Feature Feature Label (=f(X))
Loan Outstanding
Requested Debt
Vector X
Input 20,000  $100,000 Y 0 Approve  Output
. H $50,000 $70,000 N $20,000 Reject
Use training data to derive f(x) so that e B B
Minimize ( Actual - f(x) )
X; X11 X1z X13 X14 Y1
or mathematically n oo | e e X % V2
X3 X31 X32 X33 X34 Y3
J — 2
min 1/n E (i = f(x)) A R B
i=1

* 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, business.

« 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.

+ At the end of the training , the parameter values are fixed

» The execution of the validated, tested model on new examples is called inference

* Accelerators - GPU (or FPGA) — are useful in the Training Phase, sometimes in Inference : thousands of cores, good at matrix and
vector calculation (tensors) can divide a training time by 50

-> Solutions exist to assist in all these phases (Relax © )



Machine Learning

mw= 800 bw~.800

Error = 370.77

700 *
00 . .
500 . *
5400+ - ®
Q )004 ' -
200+ . .

Error Function ) ~ of <. Regression

to minimize (almost) ~ -1°4 R

at each iteration. e s

0 B
b f.n \ 10}
15 A i
2 Ve " . s ) 0 -5 -10 oy 14 30 X 50 " 3o x 5 . .
3 0 15 10 m': ’ 20 -3 -6 03 06 o3 16 13 20 The model is getting
better at each training
Online Perceptron Iteration 1 iteration (Whl'e
o ] o — minimizing the error
In reality , hundreds/thousands of dimensions (or features or columns) \"P—P‘ function)
Dimensionality Reduction : eliminate redundant, correlated, useless dimensions o
Feature Extraction: creation of additional features to better undertand the ] # L.
phenomenon. A neural network does this extraction automatically, major AR S Classification
difference vs. Classic Machine Learning. g /4
Model quality : precision on test dataset . Does it work fine with new data ?
overfitting vs. underfitting , bias & variance. Regularization methods... a4
~‘|I0 -0‘.5 .[0 D.IS 1.‘0

-> Solutions exist to assist in all these phases (Relax © )



Machine Learning Solutions
5 adWs

On Premises ? Public Cloud ? @51/ Watson ﬁ n

° ° ‘ eea/‘u'l 'r\ Research at Google
Al libraries & frameworks Tensor

* ML: scikit learn, R, Rstudio, SQL, H20-3 , H20 Driverless Al ... o O PyTorch H,0

. O theano

* DL: PyTorch, TensorFlow, Caffe , Theano, Chainer ... - <3 <

* Distributed : Apache Spark, H20 Sparking Water, HPC tooling... Spark:  chainer
+ Accelerated ML: Nvidia CUDA, Rapids , IBM Snap ML et R,
—> Hundreds to come every month...most of them are free open source NVIDIA.

Desktop & Server Appliance with Accelerators (GPU)

Nvidia DGX , Intel ... GPU / FPGA based etc.
IBM AC922 : Oak Ridge ‘Summit’ SuperComputer Building Block




Example: Predictive Maintenance

Past
Historical
data

Live data
(production)

Initial Use/ _ _ _
Prior Maintenance  ® Recording Starts x Failure  /Maintenance

17
Engine 1 e /\/\/\/x

Engine 2 —— Mx
: |
Engine 100 | I — /\/\/x

e

I Cycles
(Time)
Engine X S— v 4 x Classification:
I ) Class 0 : asset will fail within the next 15 cycles
1 Class 1 : asset won't fail within the next 15 cycles
"

Regression (prediction):

Schedule Maintenance Asset Time to failure = 18 cycles

Predictive Maintenance 55



Example: Predictive Maintenance

Watson loT
Platform c

Asset Management

SIMQTT
LoRa loT MQTT Broker - === =
v On Premise or loT Platforms on ‘ D% ‘ l = '=':'. H '—‘.

IBM Cloud NOde RED QUICKBRAIN m Ximo

e \__ Model API Call ERAZY- x

Integration — C
Webs““““’l(\z:l Work Order
Dashboad - Reports por
Cognos 8 ‘OpenPOWER

IBM Watson Accelerated ML/DL
- IBM Watson Studio
/' ﬁ and/or IBM Watson Machine Learning (WML)
POWER9 and/or H20 Driverless Al
\ / - OpenPOWER - AC922 WML-CE & GPU Accelerators

IR
H I

I
{ @
&
i
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Example: Predictive Maintenance
with Watson Studio

= IBM Watson Studio Upgrade 4 £\ 2014856 - BENOIT MAROLL...
My Projects / IoT-PredictiveMaintenance / FailurePrediction @ = [>) e ol & s
Experiment summary Pipeline comparison Rank by: ROC AUC (Optimized) v Score: Cross validation Holc
[ J oo o—o—o—o—o—Lelel
O O
PIPELINES
O O
O ® ® O ,
Experiment complete @
[ <OP ALGORITHMg O 4 PIPELINES GENERATED
() O 4 pipelines generated from algorithr
. @ pipeline leaderboard below for detail
O O Time elapsed: 117 seconds
o s \ 0
©) ©)
iot_sensor_datase... ‘
View full log
Pipeline leaderboard
Rank 7T Name Algorithm ROC AUC (Optimized) Enhancements Build time
> * 1 Pipeline 4 | Logistic regression 0.941 HPO-1 FE  HPO-2 00:00:13

Model created with AutoAl on Studio. Can be deployed on WML (REST API...)



omputer Vision with IBM Visual Insights & IBM i

IBM PowerAl Vision Data Sets Models Custom Models Deployed Models

Filter b
' elr Y @ Data set / augmented
v Images

. Videos Total files: 528 Matching files: 528 Selected files: 1

Train model 4. Augmentdata  #' Autolabel .\ Exportdataset

Categories @

Assign category | I Label objects B Select [ Delete  Refresh C

|
Drop files here s

v

—

Import files
527 frames
] head
head

Objects @




* |IBM POWER SYSTEMS

AC922

¥

An Acceleration Superhighway
N | Unleash state of the art 10 and accelerated
A1

' |
computing potential in [ I:! lllllll i

the post “CPU-only” era

]

nd

e

00 Designed for the Al Era
0-0 Architected for the modern analytics
°o o ©  and Al workloads that fuel insights

-0 Delivering Enterprise-Class Al
0] Flatten the time to Al value curve
-0 by accelerating the journey to build,
—_— train, and infer deep neural networks




