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Why Visualizing Data is so Important

Data visualization is the presentation of data in a pictorial or graphical format. It enables decision 
makers to see analytics presented visually, so they can grasp difficult concepts or identify new 
patterns. With interactive visualization, you can take the concept a step further by using technology to 
drill down into charts and graphs for more detail, interactively changing what data you see and how it’s 
processed.
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Autonomous Data Warehouse Cloud

• Easy
– Fully-managed, pre-configured and optimized for DW workloads
– Simply load data and run

• No need to define indexes, create partitions, etc. 

• Fast
– Based on Exadata technology

• Elastic
– Instant scaling of compute or storage with no downtime



Fully Managed

• Automated end-to-end management of the DW
– Provisioning new Databases
– Growing/shrinking storage and/or compute
– Patching and Upgrades
– Backup and Recovery

• Fully lifecycle managed using the service console
– Alternatively, can be managed via command line interface or REST API

• Load and Go
– Fast Performance with zero tuning
– Simple Web based monitoring console
– Built-in resource-management plans
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ADW – In-Database SQL Analytics
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ADW – In-Database SQL Analytics

Oracle Machine Learning SQL notebooks provide easy access to Oracle's parallelized, scalable in-database 
implementations of a library of Oracle Advanced Analytics' machine learning algorithms (classification, regression, 
anomaly detection, clustering, associations, attribute importance, feature extraction, times series, etc.), SQL, 
PL/SQL and Oracle's statistical and analytical SQL functions. 

Oracle Machine Learning SQL notebooks and Oracle Advanced Analytics' library of machine learning SQL functions 
combined with PL/SQL allow companies to automate their discovery of new insights, generate predictions and add 
"AI" to data viz dashboards and enterprise applications.

http://www.oracle.com/technetwork/database/options/advanced-analytics/overview/index.html
https://docs.oracle.com/en/database/oracle/oracle-database/12.2/dmcon/algorithms.html


ADW : In-Database Machine Learning (Built in Algorithms 
Methods)
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Machine Learning

First of all, let’s review what machine learning is.

• Machine learning is an application of artificial intelligence (AI) that provides systems the ability to 
automatically learn and improve from experience without being explicitly programmed. Machine 
learning focuses on the development of computer programs that can access data and use it learn 
for themselves.

• The process of learning begins with observations or data, such as examples, direct experience, or 
instruction, in order to look for patterns in data and make better decisions in the future based on the 
examples that we provide. The primary aim is to allow the computers learn automatically without 
human intervention or assistance and adjust actions accordingly.

• Machine learning enables analysis of massive quantities of data. While it generally delivers faster, 
more accurate results in order to identify profitable opportunities or dangerous risks, it may also 
require additional time and resources to train it properly. Combining machine learning with AI and 
cognitive technologies can make it even more effective in processing large volumes of information.

Data Science
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Machine Learning

Types of Machine Learning
Data Science
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Machine Learning

Algorithms (Methods to Solve Specific Problems)
• Supervised machine learning algorithms can apply what has been learned in the past to new data using labeled examples 

to predict future events. Starting from the analysis of a known training dataset, the learning algorithm produces an inferred
function to make predictions about the output values. The system is able to provide targets for any new input after sufficient 
training. The learning algorithm can also compare its output with the correct, intended output and find errors in order to 
modify the model accordingly.

• In contrast, unsupervised machine learning algorithms are used when the information used to train is neither classified nor 
labeled. Unsupervised learning studies how systems can infer a function to describe a hidden structure from unlabeled data. 
The system doesn’t figure out the right output, but it explores the data and can draw inferences from datasets to describe 
hidden structures from unlabeled data.

• Semi-supervised machine learning algorithms fall somewhere in between supervised and unsupervised learning, since they 
use both labeled and unlabeled data for training – typically a small amount of labeled data and a large amount of unlabeled
data. The systems that use this method are able to considerably improve learning accuracy. Usually, semi-supervised 
learning is chosen when the acquired labeled data requires skilled and relevant resources in order to train it / learn from it. 
Otherwise, acquiringunlabeled data generally doesn’t require additional resources.

• Reinforcement machine learning algorithms is a learning method that interacts with its environment by producing actions 
and discovers errors or rewards. Trial and error search and delayed reward are the most relevant characteristics of 
reinforcement learning. This method allows machines and software agents to automatically determine the ideal behavior
within a specific context in order to maximize its performance. Simple reward feedback is required for the agent to learn 
which action is best; this is known as the reinforcement signal.

Data Science
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Machine Learning

Example:

The best way to explain what machine learning is would be to give you a simple example.
Let’s say you want to develop a program that automatically detects what’s in a picture, and we show a 
picture of a dog.
However, this kind of approach gets tricky pretty quickly. What if there’s a white dog in the picture with 
no brown hair? What if the picture shows only the round parts of the table?
This is where machine learning comes in.

Machine learning typically implements an algorithm that automatically detects a pattern in the given 
input.
You can give, say, 1,000 pictures of a dog and 1,000 pictures of a table to a machine learning 
algorithm. Then, it will learn the difference between a dog and a table. When you give it a new picture 
of either a dog or a table, it will be able to recognize which one it is.

Data Science



Machine Learning

Machine learning algorithms work much the same way.
You can apply the same idea to:
• Recommendation systems (think YouTube, Amazon, and Netflix)
• Face recognition
• Voice recognition
• Among other applications.
Popular machine learning algorithms you might have heard about include:
• Neural networks
• Deep learning
• Support vector machines
• Random forest
You can use any of the above algorithms to solve the picture-labeling problem I mentioned before.

Data Science
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What is Oracle ML

• Built-in, web-based SQL Notebook
• Bundled with Autonomous Data Warehouse
• Derived from open-source Apache Zeppelin

– Extensive additions that are being fed back into the Apache Zeppelin project
• Provides web-based SQL access to ADW
• Simple but powerful set of data visualizations
• Includes sharing and collaboration framework
• All workspaces, projects, notebooks etc saved inside database

– Automatically (i.e. autonomously) managed and backed up by database



Autonomous Data Warehouse Cloud: 
Architecture Overview

Data Warehouse Services
(EDWs, DW, departmental marts and 
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Smart Way to Use Oracle ML 

1. Write  SQL using 18c in-database analytics
2. Document and annotate using the HTML, URL, image markdown tags
3. Build interactive visualizations using markdown tags
4. Collaborate and share

• Version notebooks for team work
• Share entire notebook with report consumers
• Export specific paragraphs or visualizations



Key Concepts

• Workspace
– Folder for organizing projects
– Controls user access to projects 

• Project
– Folder for organizing and storing SQL notebooks, SQL scripts and jobs

• Notebook
– Contains one or more paragraphs
– Includes data visualizations (tables and graphs)
– Two built-in shortcuts

• SQL Query Scratchpad
• SQL Script Scratchpad



Key Concepts for Notebooks

• Interpreters
– Bindings that connect a notebook to ADW resource group 

(high, medium, low)
– Markdown is automatically enabled

• Paragraph
– Contains a single SQL statement (default) or 

• SQL Query offers multiple data visualizations
– Contains a SQL script (%script)
– Contains markdown tags + text (%md) 



• Pop-out main menu • Shortcuts, links, 
history

• Online help

Oracle ML Home Page
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Editor Area
(Show/Hide)

Output Area
(Show/Hide)

Paragraph Notebook



Paragraph menu area

• Run/refresh paragraphs
• Show/hide code
• Show/output
• Settings

Notebook menu area

• Run/refresh all paragraphs
• Show/hide code
• Show/output
• Clear output
• Clear notebook
• Export notebook

• List of Shortcuts
• Interpreter bindings
• Report type



ADW Resource Interpreters

• Three interpreters linked to three ADW 
resource groups:
– High
– Medium
– Low

• Normally only need to select two 
interpreters:

• md – to access markdown tags
• ADW resource group interpreter



Interpreters Linked to Database Resource 
Groups

• 3 pre-defined database services
– Choice of performance and concurrency

• HIGH
– Highest resources, lowest concurrency
– Queries run in parallel

• MEDIUM
– Less resources, higher concurrency
– Queries run in parallel

• LOW
– Least resources, highest concurrency
– Queries run serially

No of concurrent 
queries Max idle time CPU shares

HIGH 3 5 mins 4

MEDIUM 20 5 mins 2

LOW 32 1 hour 1

Example for a database with 16 OCPUs



SQL Editor Area
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Output Area
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OML Markdown Key Concepts

• Set of predefined markdown tags
– Includes basic HTML tags, e.g. <H1>, <H2>…

• Markdown tags can be used in:
– Column selection

– Setting aggregation methods

– WHERE, GROUP BY, ORDER BY clause

– FROM clause 

• Note: Markdown is always parsed before SQL is executed
– Can’t create dynamic input to populate structure of markdown tag



Simple Documentation Markdown Tags

• Useful tags for dynamic content generation
– https://sourceforge.net/p/zeppelin/wiki/markdown_syntax/
– Links

• [click here for more information](http://your-specific-url)
– Reference Links

• Use references to [link first URL][1] and like to another URL like [this][2] with hover-text
[1]: http://url-link-1 
[2]: http://url-link-2 ”My hover-over text message"

– Images
• ![alternate-text-for-image](ImageURL)

– Basic formatting tags includes HTML heading tags and font-format tags:
• *use this for italic* 
• **use this for bold** 
• ***use this for bold and italic***

https://sourceforge.net/p/zeppelin/wiki/markdown_syntax/
http://your-specific-url/


Image tag

URL link tag

Reference link tag

HTML tag

Markdown binding

Paragraph title





OML Markdown Additional Key Concepts

• Set of predefined markdown tags
– Includes basic HTML tags, e.g. <H1>, <H2>…

• Markdown tags can be used in:
– Column selection
– Setting aggregation methods
– WHERE, GROUP BY, ORDER BY clause
– FROM clause 

• Note: Markdown is always parsed before SQL is executed
– Can’t create dynamic input to populate structure of markdown tag



More Sophisticated Markdown Tags

• Useful tags for dynamic content generation
– https://zeppelin.apache.org/docs/latest/manual/dynamicform.html#select-form
– Simple input box

• ${formName} templates.
– Select form/pulldown selection

• ${formName=defaultValue,option1(DisplayName)|option2(DisplayName)...}
– Checkbox

• ${checkbox:formName=defaultValue1|defaultValue2...,option1|option2...}
– URL Links

• [text-for-link] <http://url-to-content>

https://zeppelin.apache.org/docs/latest/manual/dynamicform.html


Building More Sophisticated Interactive Reports



Documenting Interactive Reports



Download Sample Notebooks

• Sales Analysis series of notebooks
– Based on sales history schema (SH)
– Includes 5 notebooks:

• Overview, Channel Analysis Dashboard, Customer Analysis Dashboard, Product Analysis 
Dashboard, adhoc analysis

– Download links - https://www.dropbox.com/s/2if07dja88y8s1u/Sales-Analysis.zip?dl=0
• Customer Insight Analytics series of notebooks

– Machine learning using sales history schema (SH)
– Includes 8 notebooks covering machine learning examples
– Download links - https://www.dropbox.com/s/47oj06yw4g0e654/Deep-Customer-

Analytics.zip?dl=0

https://www.dropbox.com/s/2if07dja88y8s1u/Sales-Analysis.zip?dl=0
https://www.dropbox.com/s/47oj06yw4g0e654/Deep-Customer-Analytics.zip?dl=0
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Where to get more information

• Product information: cloud.oracle.com/datawarehouse
• Documentation

– ADW: https://docs.oracle.com/en/cloud/paas/autonomous-data-warehouse-
cloud/index.html

– Oracle ML: https://docs.oracle.com/en/cloud/paas/autonomous-data-warehouse-
cloud/omlug/getting-started-oracle-machine-learning1.html

• Hands-on Workshop
– https://oracle.github.io/learning-library/workshops/journey4-adwc

http://cloud.oracle.com/datawarehouse
https://docs.oracle.com/en/cloud/paas/autonomous-data-warehouse-cloud/index.html
https://docs.oracle.com/en/cloud/paas/autonomous-data-warehouse-cloud/omlug/getting-started-oracle-machine-learning1.html
https://oracle.github.io/learning-library/workshops/journey4-adwc


Where to get more information

• New Q&A Forum on Cloud Customer Connect
– https://cloudcustomerconnect.oracle.com/resources/32a53f8587/summary

• Forbes: Autonomous Capabilities Will Make DBAs More Valuable
– https://www.forbes.com/sites/oracle/2018/03/21/autonomous-capabilities-will-make-data-

warehouses-and-dbas-more-valuable/#73b134c6624e

• Oracle Analytics Library (Example and Tutorials)
– https://www.oracle.com/solutions/business-analytics/data-visualization/library-overview.html

• Oracle Data Visualization Desktop (Download)
– https://www.oracle.com/middleware/technologies/oracle-data-visualization-desktop.html

https://cloudcustomerconnect.oracle.com/resources/32a53f8587/summary
https://www.forbes.com/sites/oracle/2018/03/21/autonomous-capabilities-will-make-data-warehouses-and-dbas-more-valuable/
https://www.oracle.com/solutions/business-analytics/data-visualization/library-overview.html
https://www.oracle.com/middleware/technologies/oracle-data-visualization-desktop.html
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