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CONTEXT

Oracle announced the release of Oracle Database 23ai. As its name implies, this long-
term support version integrates seamlessly with artificial intelligence. Beyond new
GenAl-focused features, it includes more than 300 new features that enhance app
development, support mission-critical workloads, and simplify the integration of Al
with data.

Let's look deeper at what Oracle's delivering with this release.

EXPANDED Al FOCUS

Oracle Database 23ai introduces several Al-focused features to enhance data
handling and query capabilitieses and integrate Al more seamlessly into database
operations.

The critical new Al features in Oracle Database 23ai include:
1. Al Vector Search:

e Oracle Database 23ai introduces Al Vector Search to support a new
generation of Al models, particularly large language models. This feature
allows the generating and storing of vectors (embeddings) and multi-
dimensional representations of various data types such as documents,
images, videos, and sounds.

e Al Vector Search enables semantic search capabilities within the
database, allowing users to perform similarity searches combined with
traditional SQL queries. It makes it possible to query data based on
conceptual content rather than just specific words or data values,
enhancing the accuracy and relevance of search results.

2. Integration with Large Language Models:

e Oracle Database 23ai augments LLMs by providing them access to
current, organization-specific data. This integration helps overcome
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LLMs' limitations, such as their lack of context and details about an
organization's data, by allowing the database to provide relevant data
that enhances the LLM's responses.

e Users can ask natural language questions, which are processed by LLMs
to generate SQL queries executed by the database. This simplifies
interactions with the database, making it more accessible to a broader
range of users.

3. ONNX Model Support:

e Oracle Database 23ai supports the ONNX (Open Neural Network
Exchange) standard, which allows users to load their Al models directly
into the database. This supports secure, near real-time inferencing of
data objects inserted into the database, ensuring that sensitive
information does not need to be transferred to third-party services for
processing.

4. Oracle Vector Search:

e Enhancements in vector indexing and SQL extensions enable
straightforward querying of vectors alongside traditional business data.
This feature leverages Oracle Database 23ai's analytical capabilities to
provide detailed insights and improve decision-making processes.

These Al-focused features are part of Oracle's effort to make Al an integral part of
database management, thus enabling more intelligent, efficient, and secure
applications.

Oracle Database 23ai's approach enhances developer productivity and data insights
and ensures that Al functionalities are deeply embedded within the core database
operations, aligning with modern data-driven enterprise requirements.

ENHANCED DEVELOPER EXPERIENCE

Oracle Database 23ai includes several new tools and capabilities designed to simplify
and enhance developers' experiences. These innovations focus on improving
productivity, reducing complexity, and integrating modern development paradigms
directly into the database environment.

Here's a detailed look at these new developer tools and capabilities:
1. JSON Relational Duality:

o This feature allows developers to benefit from JSON and relational data
modeling within the same application. It eliminates the need to choose
one approach over the other at the beginning of a project, which can
save significant time and resources as requirements evolve.
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JSON Relational Duality enables simple JSON views on top of relational
tables, allowing applications to use documents to query and update
underlying data sets. This reduces the need for complex joins and data
duplication while maintaining the benefits of relational database
features like ACID compliance and concurrency control.

2. Enhancements to SQL.

Oracle Database 23ai includes several SQL enhancements to simplify
and extend its capabilities:

e New data types such as Boolean and Vector to support more
diverse data handling directly within SQL queries.

e The introduction of "Data Usecase Domains" enriches the
semantics of data types used in table definitions.

e Simplifications such as removing the "from dual" requirement in
simple SQL statements make SQL more intuitive for new
developers.

e Enhanced support for table value constructors, facilitating easier
data insertion and merging.

3. Oracle APEX and JSON Integration:

The integration with Oracle APEX allows for the rapid development of
applications using JSON data, aligning with modern web and mobile
application development standards. This is especially beneficial for
managing JSON formatted data in healthcare and other complex
domains.

4. Property Graphs:

Oracle Database 23ai incorporates standards-based graph database
capabilities, enabling developers to model complex relationships using
SQL-enhanced graph queries, supporting the creation of property graph
views that help in modeling and querying interconnected data without
needing specialized graph database languages.

5. Developer Productivity Tools:

Tools like the Oracle SODA APl and MongoDB API support allow
developers to interact with the database using familiar programming
paradigms and APIs. This extends the database's usability beyond
traditional SQL developers to those familiar with NoSQL databases.
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e Enhanced microservice support and new XML and JSON search index
enhancements further aid developers in building scalable and efficient
applications.

These tools and capabilities collectively aim to provide a seamless and efficient
development experience, making Oracle Database 23ai a robust platform for
traditional SQL developers and those working with modern development frameworks
and languages.

OTHER NOTABLE FEATURES

Beyond the advancements in Al and developer tools, Oracle Database 23ai introduces
several other significant features to enhance mission-critical data handling, security,
and overall system performance.

These features ensure that Oracle Database remains robust and capable of
supporting the most demanding enterprise environments:

1. Mission-Critical Data Enhancements:

e Oracle Globally Distributed Database with RAFT:. This feature
enhances Oracle's capabilities in managing distributed databases by
implementing the RAFT consensus protocol. It allows for automatic
failover with zero data loss in a few seconds, maintaining high availability
and data integrity across globally distributed architectures.

e Oracle True Cache: A sophisticated caching solution that improves
application performance by reducing database load and ensuring data
consistency without the need for complex application logic to manage
cache coherence.

2. In-Database SQL Firewall:

e This new security feature prevents unauthorized SQL commands,
including protection against SQL injection attacks, by allowing only pre-
approved SQL statements to run. It helps safeguard the database from
potential breaches initiated through SQL, significantly enhancing the
security posture.

3. Enhanced High Availability and Disaster Recovery:

e Oracle continues to advance its high availability (HA) and disaster
recovery solutions such as Oracle Real Application Clusters (RAC) and
Oracle Data Guard. These enhancements ensure the database can
handle critical applications with minimal downtime and robust data
protection.

4. Integration with Modern Infrastructure:
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e Support for Database Sharding: Oracle Database 23ai includes
enhanced support for database sharding, allowing organizations to
distribute data across multiple physical databases while presenting a
single logical database to applications. This is particularly useful for
multi-tenant environments and applications requiring high levels of
scalability and availability.

5. Advanced Data Management and Storage:

e« Improvements to JISON and XML Storage: Enhancements in how JSON
and XML data are stored and queried provide greater flexibility and
performance for applications that use these data formats.

e Graph Database Capabilities: Enhancements in property graph
capabilities allow users to model and analyze complex relationships
within their data more effectively.

6. Performance Optimization:

e Oracle Database 23ai introduces several performance improvements
that help optimize resource utilization and query execution. These
include better indexing strategies, more efficient query optimization
techniques, and data compression and partitioning improvements.

7. Regulatory Compliance and Data Residency:

e Enhancements that help organizations comply with data residency and
sovereignty requirements are also included. These ensure that data can
be stored and managed according to local laws and regulations, which
is increasingly important in a globalized business environment.

The enhancements available in Oracle Database 23ai ensure that it not only meets the
needs of developers and businesses leveraging Al but also addresses the core
requirements of enterprises concerning performance, security, and reliability.

PLATFORM INTEGRATION & AVAILABILITY

Oracle Database 23ai is available across a wide array of platforms, ensuring that users
can access its advanced capabilities in various environments tailored to their
organizational needs and preferences:

1. Oracle Cloud Infrastructure (OCI):

e Oracle Exadata Database Service: This service offers a fully managed
Oracle Exadata environment in the cloud, providing high performance
for OLTP and OLAP databases.
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Oracle Exadata Cloud@Customer: For organizations that need cloud
benefits but must keep their data on-premises, this service provides
Exadata as a cloud-managed service in a customer's data center.

Oracle Base Database Service: This is a more flexible and scalable
option for managing Oracle databases in the cloud, suitable for various
applications.

Oracle Database@Azure:

In a significant collaboration between Microsoft and Oracle, Oracle
Database 23ai is also available on Azure, allowing users to leverage
Oracle's database capabilities within the Azure cloud environment. This
partnership provides a seamless path for organizations invested in Azure
to integrate Oracle's powerful database technologies.

Always Free Autonomous Database:

Oracle offers the Always Free Autonomous Database, which provides
developers with access to a limited version of Oracle Database 23ai at no
cost. This is ideal for developers, researchers, or small businesses
experimenting with Oracle's database technologies without financial
commitment.

Autonomous Database 23ai Container Image and Oracle Database 23ai

Free:

For development and testing, Oracle provides container images and a
free version of Oracle Database 23ai, which can be downloaded and used
in local environments. This supports a wide array of development needs,
from application testing to learning new features.

On-premises:

For traditional deployments, Oracle Database 23ai is available for on-
premises installations, allowing businesses that require or prefer running
their IT infrastructure locally to utilize the latest Oracle database
innovations within their data centers.

Oracle GoldenGate 23ai:

Complementing the database, Oracle GoldenGate 23ai is available for
real-time data integration and replication, ensuring that users can
maintain data consistency and availability across diverse environments
and platforms.
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Oracle Database 23ai's broad availability across these various platforms ensures that
an organization can effectively leverage its advanced Al capabilities and performance
enhancements regardless of its size, industry, cloud strategy, or regulatory
requirements.

ANALYSIS

By integrating advanced Al capabilities directly into the database, Oracle allows
businesses to leverage artificial intelligence more seamlessly and effectively than ever
before. This isn't just an incremental upgrade; it's a strategic enhancement that
positions Oracle at the forefront of the convergence between traditional database
management and cutting-edge Al technologies.

Oracle Database 23ai brings several revolutionary features, most notably the Al Vector
Search, which allows businesses to perforrm complex semantic searches across
diverse data types directly within the database. This capability is a game-changer,
enabling enterprises to leverage Al to extract deeper insights from their data without
the complexities and security concerns associated with managing separate Al
analytics tools.

By processing Al algorithms where the data resides, Oracle minimizes data
movement and maximizes response times, critical for real-time decision-making
processes.

Enhancements in developer tools and capabilities, such as JSON Relational Duality
and improved graph database functionalities, simplify the interaction between
developers and the database, reducing the learning curve and fostering faster and
more efficient application development. This is particularly valuable in today's fast-
paced business environments, which demand agility and the ability to deploy new
solutions rapidly.

From a mission-critical perspective, Oracle Database 23ai's data distribution and
disaster recovery protocols improvements ensure that the system remains robust,
scalable, and failsafe. These features are essential for businesses operating in high-
stakes industries where data integrity and availability are paramount.

Oracle Database 23ai is not merely an incremental update; it is a strategic
enhancement that aligns with global digital transformation trends and addresses the
pressing needs of modern enterprises for integrated Al capabilities and advanced
data management.

With this release, Oracle reinforces its leadership in the database market and sets a
new standard for what enterprises should expect from their data management
platforms in an Al-driven era.
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