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ORACLE EXADATA DATABASE 
SERVICE ON EXASCALE 

INFRASTRUCTURE 

Oracle announced the general availability of the Oracle Exadata Database Service on Exascale 
Infrastructure, offering extreme performance, reliability, availability, and security for Oracle 
Database workloads. This new infrastructure is now available on Oracle Cloud Infrastructure (OCI) 
and caters to any workload size for all Oracle Database customers. 

Oracle Exadata on Exascale is a cutting-edge deployment option that merges Oracle Exadata's 
high-performance capabilities with Exascale's advanced, scalable architecture. The integration 
provides a robust, flexible, and cost-effective platform for a wide range of Oracle Database 
workloads optimized for cloud environments.  

This Research Brief delves into the key features, benefits, and strategic implications of Oracle 
Exadata on Exascale for businesses and IT professionals. 

BACKGROUND: WHAT IS ORACLE EXASCALE?  

Oracle Exascale is the next-generation architecture underpinning Oracle's Exadata services, 
specifically designed to enhance database performance, scalability, and efficiency. Combining 
the intelligence and capabilities of Oracle's Exadata technology with the elasticity and efficiency 
of modern cloud architecture, Exascale is a significant evolution in Oracle's infrastructure, 
integrating advanced hardware and software technologies to meet the demands of modern, 
data-intensive applications. 

Here’s a detailed overview of Oracle Exascale: 

KEY COMPONENTS AND ARCHITECTURE 

1. Intelligent Multitenant Architecture: 

o Exascale Intelligent Storage Cloud: This component provides highly 
scalable and efficient storage optimized for database operations, enhancing 
data access and processing speeds. 
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o Database-Optimized Compute: Exascale offers compute resources 
specifically designed for Oracle Database workloads, ensuring high 
performance and reliability. 

o Hyper-Elasticity: The architecture supports dynamic resource scaling based 
on real-time workload demands, providing both flexibility and cost-
efficiency. 

2. Advanced Intelligent Capabilities: 

o AI Smart Scan: Offloads vector search operations to the storage layer, 
significantly accelerating AI tasks. 

o Intelligent Analytics: Utilizes columnar storage and Smart Scan to process 
complex SQL queries efficiently using extensive processing cores. 

o Intelligent OLTP (Online Transaction Processing): Automatically tiers 
data across DRAM, flash, and disk for optimal performance, ensuring low 
latency access and high throughput. 

o Database-Aware Clones: Uses redirect-on-write snapshot technology to 
create instant, space-efficient database clones, facilitating rapid testing and 
development. 

3. Advanced Storage Technology: 

o Exascale Storage Vault: Centralized storage for database files, offering high 
performance and scalability. It supports online scaling, allowing storage capacity 
to be increased with minimal disruption. 

o Redirect-on-Write Technology: Enables efficient creation of thin clones of 
pluggable databases (PDBs), where unchanged data blocks are shared between 
parent and clone PDBs, optimizing space usage and making it ideal for 
development and testing environments. 

4. Scalability: 

o Elastic Compute Units (ECPUs): VMs can be scaled vertically by adjusting the 
number of ECPUs, which are abstract measures of compute resources based on 
the number of cores. This flexibility allows for dynamic scaling to meet varying 
workload demands. 

o Reserved and Active Cores: Allows customers to reserve additional inactive 
cores for future scaling needs without system restarts, ensuring cost-effective 
resource management. 
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5. High Performance: 

o Exadata Smart Software: Combines with Exascale hardware to provide 
optimized performance for database operations, leveraging intelligent caching, 
data compression, and workload management. 

o Automatic VM Migration: VMs can be automatically migrated across physical 
servers for maintenance or failure recovery, ensuring high availability and 
minimal downtime. 

6. Management and Automation: 

o OCI Console: Provides an intuitive graphical interface for managing Exascale 
resources. 

o REST APIs and CLI Utilities: Supports automation and integration with other 
tools, facilitating easy management of infrastructure through scripts and custom 
applications. 

o DevOps Tools: Includes SDKs, Terraform Provider, and Ansible Collection for 
streamlined infrastructure provisioning and management. 

7. Flexible Deployment Models: 

o Pay as You Go (PAYG): Allows for flexible, consumption-based pricing with no 
long-term commitment. 

o Annual Universal Credits: Offers cost savings and predictable spending by 
committing to a certain amount of cloud service usage over a year. 

8. Licensing Options: 

o Customers can choose to include Oracle Database software licenses in their 
Exascale subscription or use their existing licenses. The service supports 
Oracle Database Enterprise Edition - Extreme Performance, including 
advanced features and management packs. 

DEPLOYMENT AND MANAGEMENT 

1. Virtual Machine (VM) Cluster Configurations: 

o Initial configurations start with 8 ECPUs, 22 GB of memory per VM, and 300 
GB of intelligent database storage. 
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o Allows easy scaling of ECPUs and VMs, with options to reserve ECPU 
capacity at a nominal cost. 

2. Automation and Control: 

o Uses powerful automation to manage VM clusters and databases, 
abstracting the physical compute and storage from the service. 

o Ensures databases are isolated in VM clusters entirely under the user's 
control, with VM images stored on Exascale block storage. 

EXADATA ON EXASCALE 

Oracle Exadata on Exascale Infrastructure is an advanced cloud-based service that combines the 
extreme performance of Oracle Exadata with the flexibility and cost-efficiency of modern cloud 
environments. It is designed to provide a scalable, high-performance database service that 
simplifies database management and provisioning. 

Here’s a detailed look at what Exadata on Exascale delivers: 

Key Features: 

1. Intelligent Multitenant Architecture: 

o Exascale Intelligent Storage Cloud: Provides highly scalable and efficient storage 
optimized for database operations, supporting rapid data access and processing. 

 

o Database-Optimized Compute: Offers compute resources specifically designed 
for database workloads, ensuring high performance and reliability. 
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o Hyper-Elasticity: Allows resources to be scaled up or down based on workload 
demands, providing flexibility and cost-efficiency. 

2. Advanced Intelligent Capabilities: 

o AI Smart Scan: Offloads critical AI operations to the storage layer, speeding up 
vector search tasks by up to 30 times. 

o Intelligent Analytics: Utilizes intelligent columnarization and Smart Scan to 
efficiently handle complex SQL queries using hundreds or thousands of 
processing cores. 

o Intelligent OLTP: Automatically tiers data between DRAM, flash, and disk for 
optimal performance, ensuring low latency access and high throughput. 

o Database-Aware Clones: Uses redirect-on-write snapshot technology to create 
instant, space-efficient database clones, facilitating rapid testing and 
development. 

DEPLOYMENT AND MANAGEMENT 

1. Virtual Machine (VM) Cluster Configurations: 

o Supports configurations starting with 8 ECPUs and 22 GB of memory per VM, 
along with 300 GB of intelligent database storage. 

o Allows easy scaling of ECPUs and VMs, with the option to reserve ECPU capacity 
at a nominal cost. 

2. Automation and Control: 

o Uses powerful automation to manage VM clusters and databases, abstracting the 
physical compute and storage from the service. 

o Ensures databases are isolated in VM clusters fully under the user’s control, with 
VM images stored on Exascale block storage. 

ENHANCED CAPABILITIES FOR AI AND ANALYTICS: 

• Vector Search Offloading: 
o Supports large language model training by offloading vector searches to 

Exascale storage. 
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o Queries are parallelized across the storage cloud for improved performance, 
yielding up to a 30-fold improvement in vector query performance. 

APPLICATION MODERNIZATION: 

• Oracle Database 23ai Integration: 
o Exclusively compatible with Oracle Database 23ai, leveraging its advanced 

application development and modernization capabilities. 

o Features such as JSON Relational Duality simplify data handling and enhance 
integration with new functionalities. 

ANALYSIS 

Oracle Exadata on Exascale offers a strategic advantage for enterprises seeking to optimize their 
database operations in the cloud. The combination of Exadata’s performance and Exascale’s 
flexibility addresses the growing need for scalable, high-performance, and cost-effective 
database solutions. Key strategic implications include: 

1. Enhanced Competitive Edge 

o Enterprises can leverage extreme performance and intelligent capabilities to gain 
a competitive edge in data processing and analytics. 

o The ability to scale resources dynamically allows businesses to adapt quickly to 
changing market conditions and workload demands. 

2. Cost Management and Efficiency 

o The consumption-based pricing model provides predictable costs, allowing for 
better budgeting and financial planning. 
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o Efficient resource utilization reduces overall IT costs, freeing up the budget for 
other strategic initiatives. 

3. Agility in Development and Innovation 

o Rapid development and testing capabilities enable faster time-to-market for new 
applications and features. 

o Advanced integration with Oracle Database 23ai supports innovation by 
simplifying complex data handling and application modernization. 

Oracle Exadata on Exascale is a significant advancement in cloud-based database 
infrastructure, offering a robust, scalable, and cost-effective solution for managing diverse 
database workloads. The combination of Exadata’s high performance and Exascale’s flexible, 
efficient architecture provides enterprises with the tools needed to optimize their database 
operations, improve agility, and maintain a competitive edge in a rapidly evolving digital 
landscape.  
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