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Intro to the Data Lakehouse
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Typical Approach

Data Warehouse Data Lake
* Solves the problem of  Handles data thatis raw and
analyzing transactional data un-curated. Unknown value or low
* Focuson curated data with known value
value that is well understood * Open-source tools for processing,
analysis and more
\ /L J

Neither approach alone can answer those questions
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Introducing the Data Lakehouse

-

=

Data Warehouse

Integrate the power of a

modern Cloud-based elastic

=)
3 @ e A‘é|=|E'| SQL analytic platforms with

SARZ NAAS modern data design of the Data
Data Lake Data Lakehouse Lake tc? handle integrated
analysis for all data ii i ii

A lakehouse architecture can answer those questions
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Oracle Cloud Data Lakehouse - Reference Architecture

Built on OCI Backbone
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https://docs.oracle.com/en/solutions/oci-curated-analysis/index.htm




Oracle Data Lakehouse

Data Sources

Any Database

Any Application

S

Any Cloud

")

Any Event/Sensor

OCI Data Lakehouse

Data Targets
Data Warehouse
Managed Open Source .
Aer° .
7-L, =
{J 6 X ~——~ Any Bl Tool
O omous Data Warehouse
ice AySQL Heatwave
Data Stores
Data Moveme @
(™ ™ o
OGN
NN ML/ Al
Object Storage

Data Integration
GoldenGate

Relational Data

Data Catalog

Any Application
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Data Lakehouse
Object Storage
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Data Stores: Object Storage

Data Sources OCI Data Lakehouse Data Targets ° Internet_scale hlgh'
Data Warehouse performance storage platform
Ma"age;gmr; Source x that offers reliable and cost-
o a = efficient data durability.
& — Any Bl Tool
Any Database oJé

Big'Data Servi

ce
' Data Stores \

@_ Data Moveme
NN
NN
o

e Stores an unlimited amount of

%% unstructured data of any
content type, including analytic
ML7A data and rich content, like
images and videos.

Any Application

\ Object Storage l and Disco
Relational Data

Data Integration
GoldenGate

>

Any Cloud
M.. elc Data Catalog : =
)) ‘ Any Application
Any Event/Sensor
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Buckets

Object Storage » Bucket Details

retail_data

Bucket Information

General

Usage

Namespace: frly8pi3k85f

Edit Visibility Move Resource

Tags

Compartment: Datalakehouse
Created: Wed, Mar 23, 2022, 12:32:59 UTC

OCID: ...mge6xqgia Show Copy

Approximate Size: 464.9 MiB ()

Objects

Location: | transactions

Upload More Actions v

Name

A -
transactions_200607.csv
transactions_200608.csv
transactions_200609.csv
transactions_200610.csv
transactions_200611.csv
transactions_200612.csv
transactions_200613.csv

ETag: 3cdb843e-dd88-4410-b5ff-a23cf893dc87

Approximate Object Count: 110 objects (i)

Uncommitted Multipart Uploads Count: 0 uploads (i)

Uncommitted Multipart Uploads Approximate Size: 0 bytes @

Last Modified

Wed, Mar 23, 2022, 13:25:29 UTC
Wed, Mar 23, 2022, 13:25:39 UTC
Wed, Mar 23, 2022, 13:25:49 UTC
Wed, Mar 23, 2022, 13:25:42 UTC
Wed, Mar 23, 2022, 13:25:31 UTC
Wed, Mar 23, 2022, 13:25:55 UTC
Wed, Mar 23, 2022, 13:25:51 UTC
Wed, Ma 0 .25 I

eatures

Default Storage Tier: Standard

Visibility: £\ Public

Encryption Key: Oracle managed key Assign
Auto-Tiering: ® Disabled Edit (i)

Emit Object Events: ® Disabled Edit (7)

Object Versioning: @ Disabled Edit (i)

3.42 MiB

3.54 MiB

3.66 MiB

3.68 MiB

3.54 MiB

3.74 MiB

3.65 MiB

Storage Tier

Standard

Standard

Standard

Standard

Standard

Standard

Standard
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Accessing Object Storage data using SQL

1 BEGIN

2 DBMS_CLOUD.CREATE_EXTERNAL_TABLE(

3 table_name => 'RETAIL_TRANSACTIONS',

4 file_uri_list => 'https://objectstorage.eu-frankfurt-1.oraclecloud.com/p/CTuPS5zVfoZERhR7Y_fRDh64VXSw]fsHFAgidjRMj19HHOsWG3xyHZOTtB9alvc_/n/frly8pi3k85f/b/retail_data/o/*.csv',
5 format => json_object('type' value 'csv', 'skipheaders' value '1', 'delimiter' value ','),
6
7
8
9

column_list => ' SHOP_WEEK VARCHAR2 (6) ,

SHOP_DATE VARCHAR2 (8) ,
SHOP_WEEKDAY NUMBER ,
SHOP_HOUR NUMBER |,
10 QUANTITY NUMBER ,
11 SPEND NUMBER ,
12 PROD_CODE VARCHAR2 (10) ,
13 PROD_CODE_10 VARCHAR2 (7) , 31 SELECT * FROM RETAIL_TRANSACTIONS
14 PROD_CODE_20 VARCHAR2 (8) , 32 WHERE SHOP_WEEK = 200607;I
15 PROD_CODE_30 VARCHAR2 (6) ,
16 PROD_CODE_40 VARCHAR2 (6) , ———
17 CUST_CODE VARCHAR2 (14) ,
18 CUST_PRICE_SENSITIVITY VARCHAR2 (2) , Query Result Script Output DBMS Output Explain Plan Autotrace SQL History Data Loading
19 CUST_LIFESTAGE VARCHAR2 (2) , e
20 BASKET_ID NUMBER , @ @ 4 Download v Execution time: 26.881 seconds
21 BASKET_SIZE VARCHAR2 (1) ,
22 BASKET_PRICE_SENSITIVITY VARCHARZ (2) , shop_week shop_date shop_weekday shop_hour quantity spend prod_code pro
23 BASKET_TYPE VARCHAR2 (20) ,
24 BASKET_DOMINANT_MISSION VARCHAR2 (20) , 1 200607 20060415 7 19 1 0.93 PRD0900033 o
25 STORE_CODE VARCHAR2 (10) ,
26 STORE_FORMAT VARCHAR2 (2) , 2 200607 20060413 5 20 1 1.03 PRD0S00097 (]
= - STORE_REGION VARCHAR2 (3) *lJ; 3 200607 20060416 1 14 1 098  PRD0900121 c
= 200607 B —_— - - - T PRDUS00135 P
5 200607 20060415 7 19 1 4.81 PRD0900220 Cl
6 200607 20060412 4 19 1 0.28 PRD0900353 (]
7 200607 20060413 5 18 1 1.56 PRD0900547 C
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And finally, bring all into Oracle Analytics

Search @

4 & Retall Transactions
A SHOP_WEEK

[ O]

L (w)

SHOP_DATE
SHOP_DATE Day 1
SHOP_ WEEKDAY

>

SHOP_HOUR
QUANTITY
SPEND

# # >

PROD_CODE

> >

PROD_CODE_10
PROD_CORE_20
PROD_CODE_30
PROD_CODE_40
CUST_CODE
CUST_PRICE_SENSIT---

> > > > >

\  CUST_LIFESTAGE
BASKET_ID

> »

BASKET_SIZE

BASKET_PRICE_SEN..

BASKET_TYPE
BASKET_COMINANT.--
STORE_CODE
STORE_FORMAT

> > > P> >

STORE_REGION
My Calculations
# # customers
4 # of Baskets
© Value Labels

ki # Customers

@ L # 0O V ~

Title Custom
# Customers
Title Tooltip Auto
Title Font Auto O
Legend Position Auto
Legend Title Auto
Legend TitleFont  Auto O
Legend LabelsFont  Auto O
Background Auto

@ Click here or drag data to add a filter

i Bar " | SPEND by SHOP_DATE Day 1 (Week)
[ Trellis Columns. 80 tis
[ Trellis Rowis 704s,
601is
[#] Values (Y-Axis)
# # customers. 501tis.
E & a0t
Category (X-Axis) &
(© SHOP_DATED. 30 tis.
201is
@ Color
10 tis
7 Size (Width)
o
[ Tocltip Week 152006 Week 212006 Week 27 2006
28 Detall
# Customers
4,00ts
3,501,

3,00tis

01 20
SHOP_DATE

SPEND by PROD_CODE_40, STORE_FORMAT

Ls
053%
9,26 %
0,04%

6.22%

PROD.

CODE_40

Canvas1 @

Week 332006

032007
(Quarter)
Ms
018%
8,82%
006%

M D00001 M DOCOO2 M DCOCO3 M DO00D4

Weel 39 2006

012008

6,74%

Week 45 2006

Week 51200

# Baskets

# of Baskete

cotis

50 tis

40 tis.

30tis.

20tis.

104s,

55

™ D00005 M D006 M DO00O7 M DO00OS

06 We

50.918

032006

682%

K 05 2007

SHOP_DATE Day 1 (Week)

50241 51.412

49176

012007

ek 112007 W

Week 30 2007

K1B2007  Wieok 24 2007

@ SPEND by CUST_PRICE_SENSITIVITY

52699 51758 MM
Zoum
2o
* |
032007 0,00

SHOP_DATE Day 1 (Ovarter)

& SPEND by BASKET_TYPE, BASKET_ID

Full Shop.
w SmallShop
<
)
2
& Topup

D009

weowee

e ® (€

Week 36 2007

030 mio

@ ~D:|—(( e «@

Week 42 2007

0,60 mic.

0,90 mic

Week 48 2007

END

Week 02 2008 Weck 08 2008

B NG LI

1,20 mio. 1,50 mio.

BNO L

160 200

83ars

504 OO
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Data Lakehouse
Data Warehouse
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Data Warehouse

Data Sources

Any Database

Any Application

S

Any Cloud

M)

Any Event/Sensor

OCI Data Lakehouse PR il I Data Targets
4 N
V4 \\
,, Data Warehouse \
Managed Open Source \ .
o \
D '
N} I
— / Any Bl Tool
omous Data Warehous 4
Data Stores »
Data Moveme @
(™ ™ o
NN
NN ML/ Al

Object Storage

Data Integration Relational Data

GoldenGate

Data Catalog

Any Application

Autonomous Data Warehouse

e Autonomous Database for Analytics
and Data Warehousing provides an
easy-to-use, fully autonomous
database that scales elastically,
delivers fast query performance and
requires no database administration.

e Autonomous Database, is deployed
on Exadata infrastructure by default

MySQL Heatwave

e HeatWave is a massively parallel,
high performance, in-memory query
accelerator that accelerates MySQL
performance by orders of magnitude
for analytics workloads, mixed
workloads, and machine learning.
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Oracle Autonomous Database
Under the hood - A converged database

e Multitenant for Efficient, Agile Database

, 588 &8 By

e AutoML for simple integrated Machine Lo 0O Il In-Memory
Learning Multitenant Learning Analytics

e In-Memory for Database Acceleration

e Native JSON for Document Data /'o‘

e In-Memory Ingest for Fastest loT Rogq]

e Cloud SQL for integrating Object Store Data Persistent °s
Lake JSON Memory In-Memory

Persistent Memory Store for Lowest Latency loT

o
e Spatial and Graph for Mapping and Social Qb @
Networks Q&

Cloud
Integration

Qubix
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Oracle Machine Learning

e Oracle Machine Learning extends Oracle
Database(s) and enables users to build “Al”
applications and analytical dashboards

e OML delivers powerful in-database machine
learning algorithms, automated ML
functionality via SQL APls and integration
with opensource Python and R.

ORACLE

FUSION APPLICATIONS

ORACLE

ORACLE ANALYTICS CLOUD

Oracle Machine Learning

omML4sQL OML Notebooks
SQL API Autonomous Database
OML4R Oracle Data Miner
R API SQLDev “Drag & Drop” UI,
OML4Py* OML4Spark
Python API R API on Big Data

&

Model Deployment and Management,

OML AutoML UI*

Easy to Use Ul
Autonomous Database

OML Services*

Cognitive Text

B
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OML AutoML Ul

Train the best model using OML Auto Ul Deploy by registering the best model with Oracle Analytics
Kaggle CHURN Experiment - Better Accuracy « Select a Model to Register

> Settings

Search Q
Accuracy

Type Name Name CHURN_BEST_ML_MODEL_RF
:Zz WP AU IUIVID_AASE LEDEU4ASEUS / Description
0.92 4 Model Info
. @ AUTOMS_E710E48EOECO326E '
0'90 Model Class CLASSIFICATION

0 CHURN_BEST_ML_MODEL_RF Algorithm RANDOM_FOREST

0 DT 9292407745 DB Model Name CHURN_BEST_ML_MODEL_RF

Leader Board DB Model Description
DT_CAC843982D DR Madel Ohimia

Deploy Rename Create Notebook Metrics 0 - DB Model Owner DATALAKEHOLISE

0 DT _CD53399F70 Created On Yesterday
Algorithm T Model Name T Accuracy 4 Target CHURN

0 GLMR_1CS06D%2AB
Random Forest CHURN_BEST_ML_MODEL_RF 0.9414 ST —

GLMR_EBAF4D7928
Decision Tree DT_CAC843982D 09396 @ - i ey
P Parameters

@ cim_28sccCraEA

Neural Network NN_795F965D80 0.9301
. . 0 GLM_4E3F282E4B

Generalized Linear Model GLM_69F5032D35 0.9247
Naive Bayes NB_EFCCB202DC 0.9103 Cancel




MySQL HeatWave

The only MySQL service with a native massively-scalable query accelerator

Multi-Node

In-Memory

Columnar
Query accelerator

S Query
OLTP Applications MySQL ST
Database € - >
Service Real Time
| InnoDB Update HeatWave
OLAP Applications MySQL
A
MySQl
MySQL
Replication

Single MySQL database for
OLTP & analytics applications

All existing applications work
without any changes

Extreme performance: 400x
faster than MySQL, scales to
thousands of cores

| :

' )
@ : g\ €=-==== » OLTP Applications |

: MySQL. !

|

|

|



Data Lakehouse
OCI Data Catalog
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Data Definition and Discovery: Data Catalog

Data Sources OCI Data Lakehouse Data Targets ° Metadata management SerVice
Data Warehouse that helps data professionals
oo % discover data and support data
s o4 = governance.

— Any Bl Tool
Any Database {Jé 'y Y

omous Data Warehouse

Data Stores

e Designed specifically to work

‘-—@ A @ well with the Oracle
. AN ecosystem.

Any Application

MDataBefinitén N ML/ Al

Object Storage ) 2 d Discovery
Relational Data I

Data Integration

>

ta ntegrati ~ \ e It provides aninventory of
Ay Cloud L= ; assets, a business glossary, and
‘ 7.4 4 =@ a common metastore for data
4
4” o Q. N\ DataCatalog y2 - IakeS.
)) ‘? \\ - f’ Any Application
Any Event/Sensor
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Harvest, Enrich, Search

1 Harvest > ||o Enrich > % Search
Harvest metadata from a data Add business context to the Find information about the data
source into your catalog. Let technical metadata using available to you by using
Data Catalog discover the business glossary terms and technical or business names.
available data sources, or you categories, tags, and user Learn more
can identify them manually. defined properties.
Learn more Learn more
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Data Catalog

e Discover Data Sources

e Create Data Assets
e Harvesting

e Custom properties

e Glossary and Terms

Search Results for "Churn"

Last updated on Wed, Apr 20, 2022, 12:04:20 PM UTC
Refresh Churn

Path: Data Lakehouse ADW_eu-frankfurt-1 / DATALAKEHOUSE / CHURN_TRAIN_CLEAN

CHURN

Object type: Complex Data asset type: ADW
Last updated: Wed, Apr 20, 2022, 09:09 AM UTC
CHURN_PREDICTED
Path: Data Lakehouse ADW_eu-frankfurt-1 / DATALAKEHOUSE
Object type: Table Data asset type: ADW
Last updated: Wed, Apr 20, 2022, 09:09 AM UTC
CHURN_TEST_CLEAN
Path: Data Lakehouse ADW_eu-frankfurt-1 / DATALAKEHOUSE

Object type: Table Data asset type: ADW
Last updated: Wed, Apr 20, 2022, 09:09 AM UTC

CHURN_TRAIN_CLEAN
Path: Data Lakehouse ADW_eu-frankfurt-1 / DATALAKEHOUSE

Object type: Table Data asset type: ADW
Last updated: Wed, Apr 20, 2022, 09:21 AM UTC

0 selected

Q | | Relevance v

Updated by: oracleidentitycloudservice/ziga....
Updated by: oracleidentitycloudservice/ziga....
Updated by: oracleidentitycloudservice/ziga....

Updated by: oracleidentitycloudservice/ziga....

Page 1 of1 (1-4 of 4 items)
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Data Lakehouse
Al Services for automation,
data preparation and prediction
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Data Science & Al Services

Data Sources OCI Data Lakehouse Data Targets o Data SCie nce Se rViceS
Data Warehouse 1
Managed Open Source . © Data SCI ence
@ @or; = o Data Labeling
oo e
& 6 X — Any Bl Tool .
Any Database OJ J omous Data Warehouse o AI services

L. Heatwave

Data Stores o
I ?@— @ o Vision
Z Data Moveme %% S Speech
Any Application NN
N
Py ML/AI o Language
Object Storage
Data Integration Relational Data )
Q GoldenGate & T = o Anomaly Detection
Any Cloud ,’

4 AlServices
'l data preparati

d i \
« ” \ elc J DataCatalog
)) \\ ‘ ,, Any Application

Any Event/Sensor ~ 4

Qubix
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8

First, let‘s start with OCI Data Science

|: plt.imshow(img)
plt.show()

600

700

800

0 200 1000

T

OCI Data Science is a fully managed and
serverless platform for data science teams to
build, train, and manage machine learning
models using Oracle Cloud Infrastructure.

8]: img = cv2.imread("kaggle/input/chest-xray-pneumonia/chest_xray/chest_xray/val/PNEUMONIA/person1946_bacteria_4875.jpeg")

_

model = Sequential([

# data_augmentation,

# layers.Reshape((150,150,1)),
layers.Conv2D(32, (3,3) ,strides = 1,
layers.BatchNormalization(),
layers.MaxPool2D((2,2) ,strides = 2 , padding =
layers.Conv2D(64, (3,3) ,strides = 1, padding =
layers.Dropout(0.1),
layers.BatchNormalization(),
layers.MaxPool2D((2,2) ,strides = 2 , padding =
layers.Conv2D(64, (3,3) ,strides = 1, padding =
layers.BatchNormalization(),
layers.MaxPool2D(pool_size = (2,2) ,strides = 2
layers.Conv2D(128, kernel_size = (3,3) ,strides
layers.Dropout(0.2),
layers.BatchNormalization(),
layers.MaxPool2D(pool_size = (2,2) ,strides = 2
layers.Conv2D(256, kernel_size = (3,3) ,strides
layers.Dropout(0.2),
layers.BatchNormalization(),
layers.MaxPool2D(pool_size = (2,2) ,strides = 2
layers.Flatten(),
layers.Dense(units = 128,activation='relu'),
layers.Dropout(0.2),
layers.Dense(units = 1 , activation = 'sigmoid')

1)

METRICS = [
keras.metrics.BinaryAccuracy(name="'accuracy'),

input_shape=(150,150,1), padding='same', activation='relu'),

keras.metrics.Precision(name='precision'),
keras.metrics.Recall(name="'recall'),
keras.metrics.AUC(name="'auc'),

1

model. compile(optimizer="rmsprop",

loss="binary_crossentropy',
metrics=METRICS)

‘same'),
'same', activation = 'relu'),
'same'),
‘same', activation = 'relu'),

’

padding = ‘'same'),
1, padding = 'same', activation

padding = ‘'same'),
1, padding = 'same', activation
padding = ‘'same'),

print("Testing
print("Testing
print("Testing
print("Testing
print("Testing

Testing set los: 0.24827460944652557
Testing set accuracy: 92.62820482254028%
Testing set precision: 91.54589176177979%
Testing set recall: 97.1794843673706%

Testing set AUC: 97.02881574630737%

set precision: \t"
set recall: \t"
set AUC: \t\t"

trelul)n

Urellug)™

set los: \t\t" + str(res_loss))

set accuracy: \t" + str(res_accx100) + "%")

+ str(res_precx100) + "%")
+ str(res_recx100) + "%")

+ str(res_aucx100) + "%")
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Vision Al Service

Object detection

obpects and their location within an Image alang with a cantidence score

Image source
© Lozal file Object sterage

Upload image

e p,
i

I AN ’/1‘/ l

Results @

Labels Raw text

Label Confidence
Meatorcycle 98.90%
Person 98.67%
Helmet 98.13%
Car 97.51%
Glove 96.94%
Boot 96.05%
» Request

» Response

OCI Vision is a serverless, multi-tenant service,
accessible using the Console, or over REST
APls.

Upload images to detect and classify objects in
them.

Process images in batch using asynchronous
APl endpoints
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But before anything else, data can be labeled using
Data Labeling service

Data Labeling » Dataset list » Pneumonia Dataset » Add labels

Add labels: /PNEUMONIA/person9_bacteria_41.jpeg e Labelimages one by one manually or

e Run bulk labeling utility to label images all in one go

$ @ Q T = @ ‘ Shortcuts ‘ ‘ Skip ‘ ‘ Save ‘ ‘ Save & next ‘ Cancel

import dls_list_records

import dls_create_annotation

import sys

from config import *

import datetime

import labeling_schemes.first letter as first_ letter

Labels (2) | ® Label

‘Cl Search label import labeling_schemes.first _match as first_match
) def main():
() NORMAL num_records = list_records_limit
count_batches=1
© PNEUMONIA count_records_total=0
. while num_records == list_records_limit: # if num records < list_records_limit,

that would indicate the last loop i.e. batch
names, ids, num_records = dls_list_records.main()
count_records_in_batch=0
for n in names:
if labeling_algorithm == "first match":
first_match.main (name=n,
record_id=ids[count_records_in_batch])
elif labeling algorithm == "first letter":
first_letter.main(name=n,
record_id=ids[count_records_in_batch])
count_records_in_batch+=1
count_records_total+=1

print ("current time: " + str(datetime.datetime.now()))
print ("current batch #: " + str(count_batches)
print ("# records labeled in current batch: " +

str(count_records_in_batch))
count_batches+=1
count_batches-=1

print ("----- ")

print ("TOTALS:")

print ("current time: " + str(datetime.datetime.now()))
print ("# batches: " + str(count_batches))

print ("# records labeled: " + str(count_records_total))

print ()




... and then simply train and use the model

— Analyze

Analyze an image to test the newly trained model.

Image source
) Local file @ Object storage

Pneumonia Image Classification Model

Labels
Enter Image URL
https://objectstorage.eu-frankfurt-1.oraclecloud.com/n/frly8pi3k85f/b/Pneumonia/o/trair Label Confidence
‘ Edit Move Resource ‘ PNEUMONIA 98.20%
NORMAL 1.40%
- . ~ R t
Model information Tags Sques
JSON Copy
General information Training metrics {
“compartmentId”: "ocidl.compartment.ocl.
"image": {
Description: Precision: 0.9737 “source”: "OBJECT_STORAGE",
“namespaceName": "frly8pi3k85f"
Model type: IMAGE_CLASSIFICATION Recall: 0.9652 EEAESs THIEEIEE,
"objectName": "train/PNEUMONIA/personl
OCID: ...uocrra Show Copy F1 score: 0.9694 b
“features": [
S " & = = 4 {
Training data asset: ...Ip3jxabotz34igu3yq Show Copy Total images: 5060 T
Created by: oracleidentitycloudservice/ziga.vaupot@qubix.com Test images: 506 ;:iﬁ::iﬁe S"IMAGE—CLASSIFICATION
Created: Fri, May 20, 2022, 14:38:40 UTC Trained duration in hours: 5.5525 ] J
. . }
Max Training duration: Recommended mode (24 hours)
v Response
Images JSON Copy
{
“imageObjects": null,
“labels": [
{
"name": "PNEUMONIA",
Selected: person1000_virus_1681.jpeg "confidence": 0.9820319
}s
{




Data Lakehouse
Streaming
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Streaming

Data Sources OCI Data Lakehouse Data Targets ® OCIDataFlow
P Data Warehouse o Fully managed serverless Apache Spark service
Manag,ego'pen Source q that supports Spark Streaming.
,/, ?o - 0 Customers can now use OCI Data Flow to do cloud
Any Database % 6;“, — Any Bl Tool scale ETL on their continuously produced stream

s Data Warehouse

Heatwave data.

® GoldenGate Stream Analytics

-

|||5E
I s
~y
T~
[:)
o
<L
(]
<
3
)

O Creation of custom operational dashboards that

Any Application " ~ 5 provide real-time monitoring and analyses of event
| Objeuct St.‘orage a ML/AI streams in an Apache Spark-based system.
| Data Integratiop? Relational Data . . . . .
\_  GoldenGat€ o  Customers canidentify events of interest in their
- _’ .
Any Cloud Apache Spark-based system, execute queries
_ against those event streams in real time and drive
M_.)) Q.c Data Catalog operational dashboards or raise alerts based on
‘ Any Application that analysis.
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Goldengate Stream Analytics
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Oracle Streaming & Data Flow
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Machine Learning on Streaming Data
with OCI Data Flow
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About the demo

e Use case: predicting remaining useful life of equipment
o achieved with Data Flow (fully managed serverless Spark as a service)
o streaming (continuous data streams)
e Other similar use cases:
o real time fraud detection (financial services)
o churn prediction (telecommunications)
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Application details

e Three applications used:
o model trainer (constructs and trains a machine learning model)
o simulator (generates sensor data, sends via stream)

o predictor (uses simulated data from stream and trained model to predict remaining
useful life)

e Predictions can be used in further streams or recorded into a database

Color RUL Status, Action

Red 0 - 30 days Degraded, perform maintenance

Yellow | 30 - 60 days Degrading, watch

Green | > 60 days Healthy, no action needed Qublx
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Machine learning model and dataset

e ML model: Spark ML Survival Regression Model - Accelerated Failure Model (AFT)
o availablein the Spark ML library
e Dataset: Turbofan Engine Simulation Degradation Dataset

S‘p"‘o“‘#(\zs ,4 Overview  Programming Guides~  APIDocs~  Deploying~  More~ (Q

MLlib: Main
Guide

e Basic statistics
o Data sources

Pipelines
Extracting, transforming and

selecting features
Classification and
Regression

Clustering

Collaborative filtering
Frequent Pattern Mining

® Model selection and tuning
¢ Advanced topics

MLIib: RDD-based
API Guide

o Data types
Basic statistics

Classification and regression
Collaborative filtering
Clustering

Dimensionality reduction

Feature extraction and

transformation

Survival regression

In spark.m1, we implement the Accelerated failure time (AFT) model which is a parametric survival regression model for
censored data. It describes a model for the log of survival time, so it's often called a log-linear model for survival analysis.
Different from a Proportional hazards model designed for the same purpose, the AFT model is easier to parallelize because
each instance contributes to the objective function independently.

Given the values of the covariates 2, for random lifetime ¢; of subjects i = 1, ..., n, with possible right-censoring, the
likelihood function under the AFT model is given as:

L(8,0) = ﬁ[%fo(w)]&sn(w)w-

Where §; is the indicator of the event has occurred i.e. uncensored or not. Using €; = M, the log-likelihood function

assumes the form:
UB,0) = 3 [-d:log o +8,log foler) + (1 — 5) log Sy (e:)]
=

Where Sy (€;) is the baseline survivor function, and fo(€;) is the corresponding density function.
The most commonly used AFT model is based on the Weibull distribution of the survival time. The Weibull distribution for
lifetime corresponds to the extreme value distribution for the log of the lifetime, and the So(€) function is:
So(e) = exp(—e®)
the fo(e;) function is:
fole) = e exp(—e)
The log-likelihood function for AFT model with a Weibull distribution of lifetime is:

n

B,o)=— Z[ﬁ, log o — §;e; + €]

=1

o from NASA, contains data from a simulation of engine degradation of rocket parts
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