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Intro to the Data Lakehouse



Typical Approach

• Solves the problem of 
analyzing transactional data

• Focus on curated data with known 
value that is well understood

• Handles data that is raw and 
un-curated. Unknown value or low 
value

• Open-source tools for processing, 
analysis and more

Neither approach alone can answer those questions

Data Warehouse Data Lake



Introducing the Data Lakehouse

A lakehouse architecture can answer those questions

Integrate the power of a 
modern Cloud-based elastic 
SQL analytic platforms with 
modern data design of the Data 
Lake to handle integrated 
analysis for all data

Data Warehouse Data Lake Data Lakehouse



Oracle Cloud Data Lakehouse – Reference Architecture

https://docs.oracle.com/en/solutions/oci-curated-analysis/index.htm
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Centered around:



Oracle Data Lakehouse
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Data Lakehouse
Object Storage



Data Stores: Object Storage

● Internet-scale, high-
performance storage platform 

that offers reliable and cost-

efficient data durability.

● Stores an unlimited amount of 

unstructured data of any 

content type, including analytic 
data and rich content, like 

images and videos.
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Buckets



Accessing Object Storage data using SQL



And finally, bring all into Oracle Analytics



Data Lakehouse
Data Warehouse



Data Warehouse

Autonomous Data Warehouse
● 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.

● Autonomous Database, is deployed 
on Exadata infrastructure by default

MySQL Heatwave
● 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

● Multitenant for Efficient, Agile Database 
Clouds

● AutoML for simple integrated Machine 
Learning

● In-Memory for Database Acceleration
● Native JSON for Document Data
● In-Memory Ingest for Fastest IoT
● Cloud SQL for integrating Object Store Data 

Lake
● Persistent Memory Store for Lowest Latency
● Spatial and Graph for Mapping and Social 

Networks
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Oracle Machine Learning

● Oracle Machine Learning extends Oracle 
Database(s) and enables users to build “AI” 

applications and analytical dashboards

● OML delivers powerful in-database machine 

learning algorithms, automated ML 
functionality via SQL APIs and integration 

with opensource Python* and R.

Oracle Machine Learning

OML Services*
Model Deployment and Management,

Cognitive Text

OML4SQL
SQL API

OML4Py*
Python API

OML4R
R API

OML Notebooks
Autonomous Database

OML4Spark
R API on Big Data

Oracle Data Miner
SQLDev “Drag & Drop” UI, 

OML AutoML UI*
Easy to Use UI 

Autonomous Database



OML AutoML UI

Train the best model using OML Auto UI Deploy by registering the best model with Oracle Analytics



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

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
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Data Lakehouse
OCI Data Catalog



Data Definition and Discovery: Data Catalog

● Metadata management service 
that helps data professionals 
discover data and support data 
governance. 

● Designed specifically to work 
well with the Oracle 
ecosystem.

● It provides an inventory of 
assets, a business glossary, and 
a common metastore for data 
lakes.
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Harvest, Enrich, Search



Data Catalog

● Discover Data Sources
● Create Data Assets

● Harvesting 
● Custom properties

● Glossary and Terms



Data Lakehouse
AI Services for automation, 
data preparation and prediction



Data Science & AI Services

● Data Science Services

○ Data Science

○ Data Labeling

● AI services

○ Vision

○ Speech

○ Language

○ Anomaly Detection

○ Digital Assistant
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First, let‘s start with OCI Data Science

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.



Vision AI Service

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

APIs. 

● Upload images to detect and classify objects in 

them.

● Process images in batch using asynchronous 

API endpoints



But before anything else, data can be labeled using 
Data Labeling service

● Label images one by one manually or

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



... and then simply train and use the model



Data Lakehouse
Streaming



Streaming
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● OCI Data Flow

○ Fully managed serverless Apache Spark service 
that supports Spark Streaming. 

○ Customers can now use OCI Data Flow to do cloud 

scale ETL on their continuously produced stream 
data.

● GoldenGate Stream Analytics 

○ Creation of custom operational dashboards that 
provide real-time monitoring and analyses of event 
streams in an Apache Spark-based system. 

○ Customers can identify events of interest in their 
Apache Spark-based system, execute queries 
against those event streams in real time and drive 

operational dashboards or raise alerts based on 
that analysis.



Goldengate Stream Analytics

● Pipeline of stream data
● Data enrichment

● Data visualization
● Machine Learning 

● Writing augmented 
data to targets



Oracle Streaming & Data Flow



Demo 
Machine Learning on Streaming Data 
with OCI Data Flow



About the demo

● Use case: predicting remaining useful life of equipment

○ achieved with Data Flow (fully managed serverless Spark as a service)

○ streaming (continuous data streams)

● Other similar use cases:

○ real time fraud detection (financial services)

○ churn prediction (telecommunications)



Application details

● Three applications used:

○ model trainer (constructs and trains a machine learning model)

○ simulator (generates sensor data, sends via stream)

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

● 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



Machine learning model and dataset

● ML model: Spark ML Survival Regression Model - Accelerated Failure Model (AFT)

○ available in the Spark ML library

● Dataset: Turbofan Engine Simulation Degradation Dataset

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



Enabling the Predictive Enterprise


