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Safe harbor statement

The following is intended to outline our general product direction. It is intended for information
purposes only, and may not be incorporated into any contract. It is not a commitment to deliver
any material, code, or functionality, and should not be relied upon in making purchasing decisions.

The development, release, timing, and pricing of any features or functionality described for Oracle’s
products may change and remains at the sole discretion of Oracle Corporation.




On-premise, hybrid and cloud!

ORACLE
CLOUD AT CUSTOMER

On-Premises Public Cloud

ORACLE’ ORACLE’
EXADATA E-H CLOUD PLATFORM

Oracle workflows can be
deployed anywhere
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Challenges of Data Science

= On-prem/cloud/hybrid data
management

= Finding data
= Combining data

Multiple roles involved
Reuse of past work

Access to tools and
infrastructure

Access to flexible compute
power

Packaging models for
consumption

Monitoring models
Updating models




Oracle Cloud Infrastructure

Data Science
Support for Python and open source

Accelerated

Allow data scientists to work the way they want
to, and provide access to automated workflows,
the best of open source, and a streamlined
approach to building models.

Collaborative

Enable data science teams to work together with
ways to share and reproduce models in a
structured, secure way for enterprise-grade
results.

Enterprise-Grade

Provide a fully managed platform built to meet
the needs of the modern enterprise
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Data Science Project Lifecycle
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Oracle Data Science Platform
Machine learning supported by data sources, ingest, management and analytics

e N\
Analytics Data Science & Machine Learning
> = % oo
"le 2 @ :2!\ %’E @
Data Oracle Analytics Graph Analytics Oracle Cloud Infrastructure Oracle Machine Data Science
Sources Cloud Data Science Learning Virtual Machines
\_ J
. 4 )\ 4
Integration Data Management
» IXEEDY-
= 9 8 7, & B @
» (EENEI — —]
Oracle Cloud GoldenGate & Oracle Cloud Oracle Cloud Big Data Oracle Cloud Object Autonomous
Infrastructure  Oracle Data  Infrastructure Infrastructure Service Infrastructure Storage Database
Streaming Integrator  Data Integration  Data Catalog Data Flow
. J/ .

Cloud Infrastructure

o 2E;

Compute Networking Storage
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Data Access

Configurable networking and built-in Python Oracle Other Other Databases
connectors make data access flexible and easy P
: - elasticsearch
« Data Source-Agnostic AL EROTIELE oot =
Database PostgreSQL SQL Server
« Oracle Cloud, other clouds, on-premises i" f:'.-
= W3 ong
- Data Format-Agnostic L .DB SQLite
e Structured, unstructured, semi-structured — m
o : : dl ¢ 1901 ]2 Azure Blob
CSV, TSV, Parquet, libsvm, json, Excel, - EEETTD" gtt‘;fagg

HDF5, SQL, xml, apache server log files

! ! ¢ Streamin
(clf, log), arff, etc. : e
m Google Cloud
Storage

MySQOL

8 Copyright © 2020, Oracle and/or its affiliates. All rights reserved.




Data Transformation
Use your favorite open source tools

Perform custom data transformations

Data imputation, normalization, encoding, etc.
with pandas

Distributed transformations and lazy
executions with Dask

Transformations on multi-dimensional arrays
with numpy, optimizations done through
numba for fast algorithms

Advanced data processing and statistical
analysis with Scipy

Text processing with NLTK
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Data Visualization ‘

Use your favorite open source tools

Create custom visualizations
» Custom static charts with matplotlib
 Interactive charts with plotly and bokeh

« Qut-of-the-box stylish charts and graphs
templates with seaborn S e a 0 r I I
matpl:tlib
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Model Training and Tuning
Use your favorite open source tools

. . . mic
» Use pre-installed machine learning and deep d
learning frameworks, including specialized 1F Te nSOI'F|OW XGBoost
libraries for NLP, time series, Bayesian
techniques, anomaly detection, and more.
Keras e
» Or, install any additional Python package

« Data scientists can select the amount of cloud @Xnet PR O.b HET

computing resources they need to accomplish
O PyTorch  [3%ele

their modeling workloads: CPU and GPU VMs.
spaCy .4/PyMC3
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Model Training and Tuning
Take advantage of Oracle’s Accelerated Data Science library (ADS)

ADS offers Oracle’s AutoML engine, developed over years of R&D in Oracle Labs
« Automated algorithm selection, data and feature selection, and hyperparameter tuning
« Optimized for data scientist expertise and time, runtime, and model performance

- |=|= Algorit_hm Adapt?ve Feature Selection Hyperpa_rameter

] ] Selection Sampling Tuning

Dataset Identify top k Select a suitable Select relevant Identify optimal Tuned
algorithms subsample for the features hyperparameters Model

chosen model
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Oracle Machine Learning in-database Algorithms and Analytics
On Autonomous Database accessible in SQL and Python**

CLASSIFICATION
Naive Bayes
Logistic Regression (GLM)
Decision Tree
Random Forest
Neural Network
Support Vector Machine (SVM)
Explicit Semantic Analysis *
XGBoost *

CLUSTERING
Hierarchical K-Means
Expectation Maximization (EM)
Hierarchical O-Cluster *

ANOMALY DETECTION
One-Class SVM
MSET-SPRT *

REGRESSION
Generalized Linear Model (GLM)
Support Vector Machine (SVM)
Neural Network
XGBoost *

TIME SERIES *
Forecasting - Exponential
Smoothing
Includes popular models
e.g. Holt-Winters with trends,
'(sjeasonality, irregularity, missing
ata

ATTRIBUTE IMPORTANCE
Minimum Description Length
Principal Component Analysis *
Unsupervised Pair-wise KL Div *
CUR Decomposition *

ASSOCIATION RULES
A priori/ market basket

STATISTICAL FUNCTIONS
min, max, median, stdev, Pearson/
Kendall/Spearman correlation
Others: t-test, F-test,, Chi-Sq,
ANOVA, etc. *

* Available in SQL API only
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FEATURE EXTRACTION
Principal Comp Analysis (PCA)
Non-negative Matrix Factorization
Sin§ular Value Decomposition
Explicit Semantic Analysis (ESA) *

Row IMPORTANCE
CUR Decomposition *

RANKING
XGBoost *

TEXT MINING SUPPORT
Aliorithms support text columns
Tokenization and theme extraction
Explicit Semantic Analysis (ESA) *

SQL ANALYTICS *
SQL Windows
SQL Patterns
SQL Aggregates

**future




Model Validation
Take advantage of Oracle’s Accelerated Data Science library (ADS)

ADS Evaluator helps data scientists understand their models’ accuracy and performance
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accuracy

hamming_loss

kappa_score

precision

True label

False

True

Evaluation Metrics (testing data):

LogisticRegression
0.9988
0.001156
0.5915
0.9024
0.4405
0.592

0.9245

LogisticRegression

0.0001 [4]
o
a
..
v
3
c
=

0.5595 [47] 0.4405 [37)

¢as® {08

Predicted label

Normalized Confusion Matrix

RandomForestClassifier
0.9991
0.0008839
0.7268
0.8814
0619
0.7273

0.9042

RandomForestClassifier

0.0001 [3]

True

0.5833 [49]

cas®
Predicted label

A
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Model Validation
Take advantage of Oracle’s Accelerated Data Science library (ADS)

Importance

0.2112 = 0.0262

ADS offers Oracle’s MLX for Model Explanation, -
developed over years of R&D in Oracle Labs polass

age

0.0595 + 0.0183

0.0577 = 0.0176

 Automated model-agnostic explanations sosp -
improve understanding and trust, address fare G0 s v
regulatory needs, and increase speed of ML embarked [Bocos - ore
adoption PDP - True

» Global explanations help explain the overall
behavior of a model and local explanations
explain specific model predictions

age

0.5 1 1.5 2 2.5 3 3.5
pclass
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Deployment

Deploy models using Oracle Functions
« One of many possible deployment targets ——

« Fully managed, highly scalable, on-
demand, functions-as-a-service platform

* Invoke machine learning functions from
any application
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Model Management

The Model Catalog fosters collaboration and
ensures model auditability and reproducibility
amongst the data science team

. Al
 Track model metadata to answer where did

Project Information
This proj

this model come from? i

roject
Created by: r.gauthier@oracte.com

« Save model artifacts in serviced-managed s ModslsnDomo Comparmn
object storage to reproduce compute -
environment and model state

« Load models (your own or your teammates’)
for testing, validation, and deployment

» Deploy to Oracle Functions using the model
artifact pre-written Functions files
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Data Sources

BE

Enterprise Applications

I

Devices End Users
- 7\
Events Sensors

Social
Voice

Any Digital Asset

7
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Data Integration

(specific product
determined by data
source)

Autonomous
Database

]

Big Data Service

Oracle Cloud
Infrastructure
Data Science

\

with Cloud SQL

Object Storage

Oracle Cloud
Infrastructure
Data Catalog

Data Consumers

0
DO

People
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Applications
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Sum it up

Cloud lock-in vs Lock into vendor’s stack

Incorporate open-source tools and processes

Bring your data, bring your model

Share your model, share your environment!
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Data Science Platform on OCI

ORACLE C : b Search for resources, services, and documentation

Germany Central (Frankfurt) ~

Data Science » Projects » odsc_test: Notebook Sessions » Notebook-test

Notebook-test

Notebook Session Information Tags

OCID: _wd2tySbq Show Copy

Created By: _acle com Show Copy

ACTIVE Block Storage Size (in GB): 50 GB

Subnet: Private Subnet-DataScienceVCN

Resources Metrics

More Actions

VCN: DataScienceVCN

Created On: Wed, Jan 20, 2021, 10:04:34 UTC

Compute Instance Shape: VI Standard E2 2

s ® Metrics are only available for newly created or activated notebook sessions. Create a new notebook session or deactivate then reactivate this one to enable metrics. If no metrics are displayed for a new notebook session, then ensure that you
elrics have permissions to read metrics. Learn More

START TIME END TIME

Jan 20, 2021 3:43:18 PM B3 | Jan 20 2021 4:4318 PM 3| | Last hour ol

ceu UTILiZATIoN (T)

Interval | 1minute ¥ Statistic | Mean w
100
30

= 80
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MEWMORY UTILIZATION (7)

Interval

®

100

80

60

1 minute v

Statistic

Mean w

Options »




Notebook session

22

ORACLE Cloud

[= Sign Out

File Edit View Run Kernel Tabs Settings Help

=) + * c [# Launcher
./
o Name Last Modified %\ Notebook
M conda 6 hours ago
@ B Damaged boxes.ipynb 6 hours ago E a E a
D Environment Python 3 Notebook Python [conda
Explorer Examples enviroot] *
o >_ Console
Python 3 Python [conda
enviroot] *
Other
Terminal Text File Markdown File Show Contextual
Help
s O Launcher
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Code Environments

ORACLE Cloud

[= Sign Qut

: File Edit View Run Kemel Tabs Settings
+ * c
|
-/
o Name - Last Modified
B conda 6 hours ago

@ [W] Damaged boxes.ipynb 6 hours ago

O

N R

Help

[Z Launcher X Environment Explorer

X

Oracle Cloud Infrastructure Data Science Conda Environment Explorer

The Cracle Cloud Infrastructure Data Science service offers conda environments addressing a variety of use cases and modeling needs. Each conda enviroment has a set of packages tailored to the
particular use case. You can take any Data Science Conda Environment and install them in your notebook session. Those conda environments will persist after you deactivated the notebook session. You

can also take an environment that you have installed, clone, or publish it. You can also create a conda environment from scratch. For more information about the conda environments features, please

consult our service documentations.

All Conda Environments Data Science Conda Environments Installed Conda Environments Published Conda Environments

L.  EEEEEEEEE——
m O CLASSIC GPU NOTEBOOK SESSION

CLASSIC CPU NOTEBOOK SESSION
KERNEL

Python: 3.6 | CPU | Created on Tue, Jan 05, 2021, 21:26:07
UTC | 1842 45 MB | Slug: classic_cpu

This conda environment (deprecated Oct 2021) corresponds
to the CPU notebook session available in our most recent prior
release (August 2020) and will be deprecated by October 2021.
We provide this conda as a starting point to help migrate work
to the other modular conda envircnments. There will be no
further updates to this conda environment. To get started with
the Classic CPU environment, open and review the notebook
example notebooks/classic_cpulgetting-started.ipynb by
clicking on the Notebook Examples launcher button.

Object Storage URI: oci//service-conda-

nacke@m@id1Qcfrrrafzlcanica nacklrnolClacsic C DL Katabhonk

O ORACLE DATABASE

Python: 3.6 | CPU | Created on Tue, Jan 05, 2021, 21:28:24
UTC | 391.1 MB | Slug: dbv1

Work seamlessly with Oracle databases using the ADS
Connector, SQLAIchemy and ipython-sgl. Use a notebook to
create ETL jobs, batch transform data and perform database
queries. The ADS Connector provides a uniform interface to
connect to databases. Use ipython-sql to directly enter a SQL

command into a cell without the need to use python in that cell.

Includes support for Oracle, MySQL and SQLite To get started
with the Database environment, review the notebook example
notebooks/dbv1/getting-started.ipynb by clicking on the
Notebook Examples launcher button.

Object Storage URI: oci://service-conda-
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KERNEL

Python: 3.6 | GPU | Created on Tue, Jan 05, 2021, 21:33:40
UTC | 3483.72 MB | Slug: classic_gpu

This conda environment (deprecated Oct 2021) corresponds
to the GPU notebook session available in our most recent prior
release (August 2020) and will be deprecated by October 2021.
We provide this conda as a starting point to help migrate work
to the other modular conda environments. There will be no
further updates to this conda environment To get started with
the Classic GPU environment, open and review the notebook
example notebooks/classic_gpu/getting-started.ipynb by
clicking on the Notebook Examples launcher button.

Object Storage URI: ociz//service-conda-

nackemidd Qeforrafzlcandica nackinnulClaccic (D1 Katahonk

Environment Explorer




Example of damaged

ORACLE Cloud

box detection

[> Sign Out

File Edit View Run Kernel Tabs Settings Help
+ + * C
. -
./
Name = Last Modified
B8 conda 6 hours ago

[® Damaged boxes.ipynb 6 hours ago

G » % O

O M 1 & Python3|lidle

W Damaged boxes.ipynb
B+ XOO» =

X

python3 O

-

C  Markdown v
for i, _set in enumerate (['train’,
set_path = DATADIR+_set
ax[i].imshow(plt.imread(set_path+'/damaged_no/'+os.listdir(set_path+'/damaged_no')[0]),cmap="gray')
ax[i].set_title('Set: {}, Not Damaged'.format(_set))
ax[i+2].imshow(plt.imread(set_path+'/damaged_yes/'+os.listdir(set_path+'/damaged_yes')[@]),cmap="gray"')
ax[i+2].set_title('Set: {}, Damaged'.format(_set))

'test']):

Set: train, Not Damaged Set: test, Not Damaged

0 0
25 50
50 100
i 150
100
200
125
250
150
300
175
- 350
T T T T ™ 400 T T T T T T
50 100 150 200 250 0 100 200 300 400 500 600

Set: train, Damaged
9 Set: test, Damaged

2
100 4
60
150
80
200 100 .

Mode: Command & Ln1,Col1 Damaged boxes.ipynb
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[ Sign Out

: File Edit View Run Kernel Tabs Settings Help

n + * c " Damaged boxes.ipynb X
m/ B + ¥x0O [ » m G Markdown v python3 O
o Name - Last Modified Epoch 9/18 -
4519/4519 [ = = ] - 55 999us/step - loss: ©.8236 - acc: ©.9942 - val loss: ©.0095 - val acc: ©.9960
M conda 6 hours ago Epoch 18/10

e A D: Al n b 6 h 451%/4519 [ = = ] - 55 1ms/step - loss: 8.0036 - acc: ©8.9987 - val_loss: 9.0085 - val_acc: 8.9968
amage OXES-1pyn ours ago End : 20208-11-25 18:11:32.945531

Duration : ©:00:56.698482

\ #Comparison 2 CPU vs 8 CPU vs GPU2.1
Image(filenamez"/home/datascience/image demo/perf_pgu.png")

GPU Vs CPU pour 4 519 images 10 epoch

epoch: 10
40
35
30
25
20

Performance en minutes

10

W VM.Standard.E2.2 @ VM.Standard.E2.8 m VM.GPU2.1

-

(1] 1 {8 Python 3 |Idle Mode: Command & Ln1,Col1 Damaged boxes.ipynb
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Model deployment

ORACLE Cloud [= Sign Out

File Edit View Run Kemel Tabs Settings Help

0 + T c W Damaged boxes.ipynb X
m/ B + X OO [ » m ¢ Markdown v python3 QO
N . plt.xticks(range(2)) -
Name Last Modified )
B conda 6 hours ago thisplot = plt.bar(range(1), prediction, color="#888888")

plt.ylim([@®,1])

L] Damaged boxes.ipynb 6 hours ago predicted_label = np.argmax(prediction)

thisplot[predicted_label].set_color('red")

plt.figure(figsize=(20,18))
for i in range(2):
# 1image
plt.subplot(2, 4, 2#%i+1)
plot_image(preds[i], images[i])
# bar chart
plt.subplot(2, 4, 2%i+2)
plot_value_array(preds[i])
plt.show()

o »~ % O

Damaged 77% Damaged 0% 0

-

(1] 1 {& Python3|Idle Mode: Command (& Ln1,Col1 Damaged boxes.ipynb
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