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SOLUTION:
Virtualize Oracle RAC clusters, 
benchmarking and testing 
against the performance of 
VMware’s physical clusters. 
Server virtualization provides 
the potential of today’s 
powerful x86 servers.

BUSINESS BENEFITS
• Achieve 100 percent 

virtualization of VMware’s  
IT supported business 
applications on the VMware 
platform to drive availability, 
agility, and scalability. 

• Support VMware’s business 
growth and simplify its 
disaster recovery process  
by leveraging VMware Site 
Recovery Manager. 

• Drive increased efficiency: 
most servers operate at less 
than 15 percent of capacity 
resulting in server sprawl  
and complexity.

Oracle Real Application Cluster 
(RAC) Virtualization Completes 
Full Virtualization of IT Production
vSphere 5.5 Serves as Platform for Mission and 
Business Critical Oracle Databases

The VMware on VMware (VoV) program leverages the  
VMware platform to ensure the entire IT production landscape is 
virtualized. The goal is to leverage best practices and to develop 
consistent standards and processes to deliver a best-in-class 
virtualized computing environment. VMware IT wants to ensure 
the performance, reliability, and resiliency of a virtualized 
environment is equal to or better than its physical counterpart.

The Challenge
In its never-ending quest to run its own business on the VMware platform,  
VMware IT achieved a major milestone in 2014: the full virtualization of its Oracle 
Real Application (RAC) databases, running mission- and business-critical 
applications on a fully virtualized platform for the first time.

“Oracle RAC virtualization is an important milestone on VMware IT’s journey to  
the software defined data center,” said Paul Chapman, vice president, global 
infrastructure and cloud operations at VMware. “With business application 
environments now fully virtualized, we put our own workloads to the test and 
showcase how mission-critical applications can be brought into the SDDC with no 
disruption to business.”

Virtualizing our Oracle RAC databases is a powerful use case for VMware, said Eisen 
Kung, senior manager, IT operations.

“It’s a powerful statement for the resiliency and performance of our vSphere 
product,” said Kung. “We now have a 5 node RAC, 12TB high transaction volume, 
mission- and business-critical database virtualized in our data center.”

A Cross-Organizational Effort

The effort to fully virtualize IT production has been in process for several years 
and spans many organizations at VMware, including General Services and Software 
(GSS), Professional Services Organization (PSO), Research & Development, and 
Continuing Product Development (CPD). Within IT, the Oracle RAC virtualization 
project involved Cloud Infrastructure Operations, Application Operations, Tenant 
Operations, Development, QA, PMO, and Architecture. The pre-production systems 
were tested for disaster recovery, successfully failing over between data centers 
with great results.
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Guidelines and parameters were set to ensure applications performed at the same 
or better levels than the physical environment, leveraging virtual machine high 
availability (VM HA) as an option for high availability and scalability. The virtualized 
scenario also improves agility and prepares applications to run in the cloud.

“Support for large virtual machines, combined with vSphere’s high performance 
capabilities, make vSphere a great platform for running large Oracle databases,” 
said Joe Marko, director, IT cloud services. “Oracle RAC on vSphere brings these 
business-critical apps even closer to full cloud realization.”

“Moving Oracle RAC to vSphere is our first major step towards true cloud-ready 
architecture,” said Manju Kashi, senior director, IT. “Virtualization brings 
unprecedented agility and resiliency to our Oracle databases at performance levels 
equal to or better than the physical instance.”

“VMware’s vSphere now hosts the most critical portions of VMware’s IT production 
infrastructure, including Oracle RAC databases,” added Kung. vSphere 5.5 has 
increased capabilities to support virtual machines with up to 64 vCPUs and 1TB RAM, 
making it a suitable platform for production applications such as Oracle RACs. 

“By doing this internally, IT can serve as a reference customer for other VMware 
organizations that need use cases for customers,” said Kung. “The virtualized Oracle 
RAC environment also simplifies disaster recovery because it can take advantage of 
VMware® vCenter™ Site Recovery Manager™.”

The Solution
The feat was made possible in part by cooperation from Oracle, which in 2011 
announced support for Oracle RAC on vSphere with the release of Oracle Enterprise 
Edition 11.2.0.2. That same year, VMware announced vSphere 5.0 which increased the 
capabilities of virtual machines with up to 32 vCPUs and 1TB RAM, which allowed RAC 
virtual machines to scale vertically. That gave IT administrators the option to scale 
and tune RAC clusters. As a result, the first mission-critical high transactional volume, 
2 node RAC database went live in May 2012 as part of the go-live for my.vmware.com, 
VMware’s customer portal. With that success, IT kicked off a project to implement 100 
percent RAC virtualization in early 2013.

The initiative was further aided in August 2013 by the announcement of vSphere 5.5, 
which increased the capabilities of virtual machines with up to 64 vCPUs and widened 
administrator’s capabilities. Collaboration across VMware, including support from 
engineering, PSO and GSS, helped IT refine, test and ultimately deploy the virtualized 
RAC clusters, reaching the 100 percent virtualized RAC milestone by early 2014. The 
software environment today includes vSphere 5.5 with the vSphere API; EMC 
PowerPath VE 5.9; Oracle Grid Infrastructure 11.2.0.3 and Oracle Enterprise Edition 
11.2.0.3. RAC configurations comprise a 5 node RAC, each node having 24 virtual CPUs, 
256 GB RAM and 64 GB SGA (System Global Area).

The migration from physical to virtual machines went through QA functional, 
performance, endurance and resiliency testing cycles; all tests met the performance 
baselines of the physical RAC clusters, according to Kung.

Testing focused on comparing virtual performance against that of physical clusters, 
explained Kung, with the virtual environment set up with similar specifications to the 
existing production physical Oracle RAC database. IT conducted 350 test cases with 
up to 2,000 concurrent users and reached up to 567 orders placed per hour. “We 
needed to replicate real production workloads,” said Kung.

Peak load times were also tested with up to 4,000 concurrent users and 1134 orders 
placed per hour. “This is the kind of activity you might see typical in sales at quarter-
end,” noted Kung.

“Support for large virtual 
machines, combined with 
vSphere’s high performance 
capabilities, make vSphere 
a great platform for running 
large Oracle databases,” said 
Joe Marko, director, IT cloud 
services. “Oracle RAC on 
vSphere brings these business-
critical apps even closer to full 
cloud realization.”
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Finally, the team replicated a “product launch” – the maximum load the environment 
might deal with in production. Testing allowed for 3,000 concurrent users with more 
than 1400 orders placed per hour.

VMware surveyed hundreds of customers regarding the degree to which their IT 
production workloads were virtualized and within that data set found no one else 
who had achieved 100 percent virtualization.

VMWARE ON VMWARE
As the leading proponent of  
our own products, VMware  
is committed to passing on  
the lessons learned by our 
internal IT group in applying 
virtualization and cloud 
management technology  
to solve business challenges.  


