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INTRODUCTION
In today’s world, mission-critical business databases and applications from Oracle® 
provide essential value for companies of all sizes. An organization’s operations, 
productivity, and revenue are often dependent on its Oracle software.

Two primary issues arise from this dependence on Oracle. The first is that most 
enterprises rely on extensive IT infrastructures to support the Oracle databases that are 
used with their business applications. These infrastructure environments can be very 
complex – and can present significant challenges to enterprises in terms of performance, 
management, and licensing compliance, to mention just a few of the potential issues. 

The second is that Oracle software licensing is expensive – often more than the entire 
cost of the infrastructure that supports it. Given that fact, it’s essential that enterprises 
optimize their Oracle licensing for maximum value, through virtualization and cloud 
technology, and minimum footprint.

In the real world, it is all too common to find that an enterprise’s Oracle environment has 
become an IT management headache: the infrastructure often features 1) a heterogeneous 
mix of different Oracle database versions that have been configured with varying  
degrees of success; and 2) business processes inefficiently supported by multiple  
Oracle products. In order to maintain performance and productivity, the challenge to  
the organization is to streamline the Oracle deployment. 

Pure Storage® and Cisco® set out to offer a solution in the form of FlashStack™, an agile, 
all-flash integrated hardware-software solution that, in combination with virtualization 
from VMware® (via the FlashStack for VMware Virtual Server Infrastructure CVD) and 
seamless, guaranteed Oracle license management with LicenseFortress®, eliminates 
Oracle database headaches for enterprise IT while accelerating and consolidating 
business applications and saving significantly on Oracle licensing costs. 

In the pages that follow, we outline the elements of this Cisco-validated solution and 
explain the license management offering that together make FlashStack a compelling 
solution for enterprise Oracle workflows.
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HARDWARE

FLASHSTACK DATA CENTER
The core of this offering is the FlashStack Data Center platform. Developed by Pure 
Storage and Cisco, FlashStack is a flexible, integrated infrastructure solution that delivers 
pre-validated storage, networking, and server technologies. Cisco and Pure Storage have 
carefully validated and verified the FlashStack solution architecture and its many use 
cases while creating a portfolio of detailed documentation, information, and references 
to help customers use FlashStack to address the IT challenges presented by their Oracle 
environments.

Enterprises can realize many potential benefits by adopting an integrated infrastructure 
platform for Oracle solutions. Key drivers include: 

• Reduced time to revenue

• Lower costs due to consolidation 

• Simplified maintenance 

• Improved business continuity

• Reduced risk 

It is not within the scope of this paper to go over the details of the FlashStack Data 
Center. A comprehensive reference architecture can be found here. By way of a high 
level summary, the key components of the architecture are depicted in Figure 1.

Figure 1: FlashStack System Components

http://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/UCS_CVDs/ucs_flashstack_oracleRAC.html#_Toc457849674
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Surveying the figure from top to bottom, the following sections briefly describe key 
hardware components of the FlashStack Data Center. Virtualization of the environment is 
covered in the remaining sections of this paper.

CISCO SWITCHES & UCS 

CISCO MULTILAYER DIRECTOR SWITCHES (MDS)

The MDS system provides consolidated access to both SAN storage and Network 
Attached Storage (NAS) over unified fabric. By unifying storage access, the Cisco Unified 
Computing System can access storage over Ethernet (NFS or iSCSI). The MDS Switches 
are connected to the Fabric Interconnects and Pure Storage FlashArray//M. For this 
solution, we connected four ports (ports 9-12) of MDS Switch A to the Pure Storage array. 
Similarly, we connected four ports (ports 9-12) of MDS Switch B to the Pure Storage array.

CISCO NEXUS SWITCH (VPC DOMAINS)

A virtual PortChannel (vPC) allows links that are physically connected to two different 
Cisco Nexus™ devices to appear as a single PortChannel on a third device. The third 
device can be a Fabric Extender or a switch, server, or any other networking device. 
A vPC can provide Layer 2 multipathing, which allows you to create redundancy by 
increasing bandwidth, enabling multiple parallel paths between nodes and load-
balancing traffic where alternative paths exist. The vPC domains and corresponding  
vPC names and IDs have been pre-configured for the Oracle Database Servers.

CISCO UCS 6300 SERIES FABRIC INTERCONNECTS

The Unified Computing System (UCS) fabric interconnect is a networking switch or head 
unit that the UCS chassis (essentially a rack where server components are attached) 
connects to. The UCS fabric interconnect is a core part of Cisco’s Unified Computing 
System, which is designed to improve scalability and reduce the total cost of ownership 
of data centers by integrating all components into a single platform that acts as a 
single unit. Access to networks and storage is then provided through the UCS fabric 
interconnect. For this solution, we connected four ports (ports 1-4) of MDS Switch A to 
Fabric Interconnect A (ports 1-4). Similarly, we connected four ports (ports 1-4) of MDS 
Switch B to Fabric.

CISCO UCS B-SERIES BLADE SERVERS

Introduced in 2009, the Cisco Unified Computing System (Cisco UCS®) is an (x86) 
architecture data center server product line composed of computing hardware, 
virtualization support, switching fabric, and management software.

In the FlashStack Data Center solution design, we used two chassis with 8 identical Intel® 
CPU based Cisco UCS B-series B200 M4 blade servers for hosting the 8-node Oracle 
RAC database. The design is based on an entirely new class of computing system that 
incorporates rack mount and blade servers based on Intel Xeon® Processor E5 and E7.
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PURE STORAGE FLASHARRAY
In the last few years, enterprise-flash storage devices have revolutionized the storage 
marketplace. Pure Storage all-flash products have led this market disruption with 
continuous innovation and industry-leading reliability. Pure’s FlashArray devices deliver 
the speed and agility enterprises need to tackle the challenges most Relational Database 
Management Systems (RDBMS) pose – while dramatically reducing the complexity of 
storage deployment and management. In particular, FlashArray makes Oracle workloads 
and environments significantly more productive, agile, and efficient, even as enterprise 
storage spend drops. With FlashArray, organizations can accelerate the journey to  
cloud computing.

Pure Storage all-flash products deliver a data platform that’s effortless, efficient,  
and evergreen. 

• Effortless: Our solutions are always-on, and always fast. They’re ultra-reliable 
and plug-n-play simple, with cloud-based management, predictive analytics, and 
unrivaled support and protection.

• Efficient: In many cases, you save 10x on space while gaining 10x in speed. And your 
workloads are protected with service assurance: high mixed workload performance, 
and full performance even through failures and upgrades. No more tuning of 
anything, it just works.

• Evergreen: The only storage that gets better with age. Tired of forklift upgrades 
and maintenance extortion? Buy your TBs once, never rebuy them again, and never 
go through a disruptive migration. Expand capacity, performance, and features 
independently as you get value from your storage for a decade or more.

In general, FlashArray is ideal for:

• Accelerating Databases and Applications – Speed transactions by up to 10x with 
consistent sub-1ms latency, enable online analytics across wide datasets, and mix 
production, analytics, dev/test, and backup.

• Virtualizing and Consolidating Workloads – easily accommodate the most IO-
hungry Tier 1 workloads, increase consolidation rates (thereby reducing servers), 
simplify Virtual Infrastructure administration, and accelerate common  
administrative tasks.

• Delivering the Ultimate Virtual Desktop Experience – Support demanding users 
with better performance than physical desktops, scale without disruption from pilot  
to >1000s of users, and experience all-flash performance for under $100/desktop.

• Protecting and Recovering Vital Data Assets – Provide always-on protection for 
business-critical data, maintain performance even under failure, and recover instantly 
with FlashRecover.

Pure Storage FlashArray sets the bar for all-flash enterprise storage with an industry-
leading combination of features and affordability: 

• Consistent Performance – FlashArray delivers consistent <1ms average latency. 
Performance is optimized for real-world applications workloads that are dominated 
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by I/O sizes of 32K or larger vs. typical 4K/8K hero performance benchmarks. Full 
performance is maintained even under failure and upgrades.

• Lower Cost Than Disk – Inline de-duplication and compression deliver 5-10x space 
savings across a broad set of I/O workloads including databases, virtual machines 
and virtual desktop infrastructure.

• Mission-Critical Resiliency – FlashArray has proven >99.9999% delivered availability 
as measured across the Pure Storage installed base, inclusive of non-disruptive 
upgrades, maintenance, and failure – and with zero performance impact.

• Built-in Disaster Recovery – Get native, fully integrated, data reduction-optimized 
backup and disaster recovery at no additional cost. Setup disaster recovery with 
policy-based automation within minutes. Recover instantly from local, space-efficient 
snapshots or remote replicas.

• Built-in Simplicity – FlashArray offers game-changing management simplicity  
that makes storage installation, configuration, provisioning, and migration a snap.  
No more managing performance, RAID, tiers, or caching. Achieve optimal application 
performance without any tuning at any layer. Manage the FlashArray the way you like 
it: Web-based GUI, CLI, VMware vCenter, Rest API, or OpenStack®.

Figure 2: Pure Storage FlashArray family

The FlashArray advantage translates into serious performance and efficiency gains for 
Oracle database applications with respect to:

• On-Line Transaction Processing (OLTP) – characterized by transactions which 
retrieve and update just a handful of rows

• Decision Support Systems (DSS) – characterized by queries that scan very large 
numbers of rows

• Database Maintenance Tasks – which include such diverse activities as database 
backup and recovery, index creation and database loads

• Lower Licensing Costs – Because storage has traditionally been the bottleneck 
in RDBMS environments like Oracle, the introduction of high performance all-flash 
drives higher CPU utilization, which means fewer processor cores (and Oracle 
licenses) for customer workloads.

View the FlashArray technical datasheet here.

http://www.purestorage.com/content/dam/purestorage/pdf/datasheets/ps_flasharray_ds6p_02.pdf
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SOFTWARE
FlashStack offers a fully virtualized environment, courtesy of VMware. Full virtualization 
delivers many advantages in the data center; for an RBDMS platform like Oracle, those 
include not just high availability, recoverability, and security, but also license optimization 
and cost savings derived from server consolidation and operational efficiencies. In 
the sections that follow, we describe VMware architectural details and performance 
characteristics. 

In addition, a LicenseFortress subscription can be obtained from VLSS for complete, 
guaranteed Oracle license management. The transparency and savings delivered by 
LicenseFortress make it a critical component of the solution.

VMWARE

VSPHERE

VMware vSphere® provides a powerful, flexible, and secure virtualization environment 
for FlashStack. vSphere supports both existing and next-gen apps with a simple user 
experience that delivers: automation and management at scale; comprehensive built-in 
security for protecting data, infrastructure, and access; and a universal app platform for 
running any application. With vSphere, customers can run, manage, connect, and secure 
their applications in a common operating environment.

As we will see, VMware virtualization plays a key role in optimizing Oracle licensing 
across the data center. VMware offers an effective HA solution that, for many use 
cases, can replace the equivalent, licensed Oracle offering. Additionally, with VMware 
host affinity rules, customers are able to ensure that Oracle software is installed and/
or running on only the processor cores needed, which, with careful auditing and 
management from LicenseFortress, can result in significant customer savings.

VREALIZE OPERATIONS

VMware vRealize® Operations™ delivers intelligent operations management across 
physical, virtual, and cloud infrastructure. vRealize correlates data from applications  
to storage in a unified, easy-to-use management tool that provides monitoring and 
control over performance, capacity, and configuration, with predictive analytics and 
policy-based automation.

LICENSEFORTRESS
Fully-compatible with the FlashStack Data Center platform, LicenseFortress from VLSS 
is the premiere Oracle license management service, and the only one that ensures 
enterprises won’t pay back-license, back-support, or audit fees – potentially saving 
organizations thousands, or even millions of dollars per year. 

With LicenseFortress, VLSS reviews your Oracle license contract and inventories 

and analyzes your environment to validate your use of Oracle licenses. In a new 
FlashStack environment, VLSS will work with the customer to maximize performance and 
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consolidation while minimizing Oracle licensing costs.  
To ensure continuous compliance, the LicenseFortress OVA 
is deployed and connected to VMware vCenter. This ensures 
constant monitoring of your entire virtualized footprint along 
with your Oracle workloads. It also allows for a fully verifiable 
audit trail in the case of an Oracle audit. You can view all licensing information,  
on-going compliance reports, and remediation plans via the LicenseFortress portal. 

LicenseFortress is fully guaranteed. If Oracle issues an audit notice or notice of license 
review, VLSS immediately engages with Oracle on your behalf and, if required, provides 
legal representation from a top legal firm, Husch Blackwell, and insurance backing from 
Berkshire Hathaway.1 The continuous protection provided by LicenseFortress enables 
organizations to do away with expensive audit liabilities, optimize software assets, and 
better manage and prevent compliance issues. 

ORACLE LICENSING
Based on its hardware and software specifications alone, the FlashStack Data Center 
platform is a powerful and efficient solution for Oracle applications and databases 
that offers industry-leading performance. But this FlashStack solution, coupled with 
LicenseFortress, offers an additional benefit that sets it clearly apart from all others: 
complete, continuous, and guaranteed Oracle license management that translates to 
substantial cost savings.

For most organizations, business software licensing is more expensive than the sum total 
of the IT infrastructure used to run the applications. Database sprawl, a result of complex 
management requirements, confusing license agreements, and cobbled-together 
infrastructure solutions, often drive licensing costs up further. LicenseFortress allows 
customers to take command of their Oracle licensing and be assured that they are paying 
– now and in the future – only for the licenses they actually use.

ORACLE LICENSING STANDARDS
Why is efficient license management so crucial in Oracle environments? Let’s back up 
and take a thorough look at Oracle licensing standards. The details of these standards – 
and the confusion and inefficiencies that result in typical enterprise environments – are a 
primary factor driving Oracle licensing costs.

METHODS FOR CALCULATING ORACLE LICENSES

Oracle has two common methods of licensing Oracle products: by number of named 
users and by number of processors running Oracle software.2

1 See LicenseFortress program documents for complete details
2 From http://www.oracle.com/us/corporate/pricing/olsadef-gr-v020703-070599.pdf
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Named User Plus

“Named User Plus: is defined as an individual authorized by you to use the programs 
which are installed on a single server or multiple servers, regardless of whether the 
individual is actively using the programs at any given time. A non-human operated device 
will be counted as a named user plus in addition to all individuals authorized to use the 
programs, if such devices can access the programs. If multiplexing hardware or software 
(e.g., a TP monitor or a web server product) is used, this number must be measured at 
the multiplexing front end. Automated batching of data from computer to computer is 
permitted. You are responsible for ensuring that the named user plus per processor 
minimums are maintained for the programs contained in the user minimum table in the 
licensing rules section; the minimums table provides for the minimum number of named 
users plus required and all actual users must be licensed.”

Since Named User Plus often has minimum user counts per processor, many times the 
customer simply calculates the processor counts for all of the products and then applies 
the minimum user counts to determine which pricing scenario is more economical. 
However, NUP is less commonly used by customers now than previously; with modern 
processor power and the efficiencies of virtualization, most customers find that a 
processor-based metric for establishing license cost is more advantageous.

Processor

“Processor: shall be defined as all processors where the Oracle programs are installed 
and/or running. Programs licensed on a Processor basis may be accessed by your internal 
users (including agents and contractors) and by third party users. For the Healthcare 
Transaction Base program, only the processors on which Internet Application Server 
(Standard Edition and/or Enterprise Edition) and this program are installed and/or running 
are counted for the purpose of determining the number of licenses required. For the 
iSupport, iStore and Configurator programs, only the processors on which Internet 
Application Server (Standard Edition and/or Enterprise Edition) and the licensed program 
are running are counted for the purpose of determining the number of licenses required 
for the licensed program; under these licenses you may also install and/or run the 
licensed program on the processors where a licensed Oracle Database (Standard Edition 
and/or Enterprise Edition) is installed and/or running.”

In short, Oracle counts processors on which Oracle software is installed or running. 
Note that “installed” does not mean that Oracle software is simply present on a storage 
volume; such a volume would have to be mounted and ready to be accessed to be 
considered subject to licensing. An archived snapshot of a storage LUN or even a VM 
virtual disk would not be considered installed.

It is up to customers not only to optimize their Oracle deployment on just those 
processors necessary, but also to demonstrate to Oracle that their usage has 
been limited to those processors. LicenseFortress provides complete optimization, 
management, and transparency into a customer’s Oracle deployment – and a guarantee 
that customers will not be hit with back-license, back-support, or audit fees.
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Cores and Core Factor Table

While Oracle counts processors for licensing, processors have increased in performance 
radically over the years, and Oracle has recently responded by adding a core processor 
factor to their license requirements, which directly affects customer licensing cost.  
(If you have an older Oracle License and Services Agreement (OLSA), this core factor 
table might not apply, and you simply have to count each processor as a license 
regardless of cores.)

Most newer OLSAs reference the Core Factor Table3. For those customers, count the 
total number of cores and then multiply by the core factor listed. For all of the FlashStack 
configurations, that will be a 0.5 multiplier as they are all running on the Intel Xeon  
series processors.

To reiterate, because Oracle licensing is based on the number of processors and 
their power, a marked improvement in storage performance – which the virtualized 
environment of FlashStack delivers – provides greater performance per CPU, and thus 
lower licensing cost.

DATABASE OPTIONS AND MANAGEMENT PACKS

Oracle Enterprise Edition comes with various database options and management packs, 
that require additional licenses. Some of these can be controlled during install, but many 
of them are installed by default. It is up to the customer to ensure that only licensed 
options and packs are used. LicenseFortress also monitors both database and enterprise 
management systems to ensure that non-licensed options and packs are not used.

ORACLE LICENSING IN OPERATIONS
In addition to user or processor counts and installation options, Oracle licensing cost is 
affected by configuration and failover options.

HIGH AVAILABILITY / CLUSTERING

Oracle RAC vs. VMware HA

Oracle Real Application Clusters (RAC) provide a clustered version of the Oracle 
database allowing for high-availability and scalability. VMware High Availability (HA) 
provides automatic restart of virtual machines when outages are detected. Somewhat 
confusing, but these technologies are very complementary to each other.

A good rule of thumb: if you need less than three minutes of downtime on your database, 
then Oracle RAC is the way to go. If not, then VMware HA may be appropriate for your 
SLA requirements. Oracle RAC provides multiple active nodes, so if one node fails, the 
database continues to run, sometimes even recovering transactions in progress on that 
failed node. With VMware HA, if there is an outage, that VM is restarted automatically. A 
single-instance database will be down, but will automatically recover in short order. An 
Oracle RAC node can recover and rejoin the cluster without any manual intervention.

3 Available at http://www.oracle.com/us/corporate/contracts/processor-core-factor-table-070634.pdf

http://www.oracle.com/us/corporate/contracts/processor-core-factor-table-070634.pdf


©2017 Pure Storage, Inc.   11

Given the additional cost and complexity of running an RAC database, the choice comes 
down to how much downtime the customer can afford. If the SLAs are very stringent, 
Oracle RAC might be required. But virtualizing that RAC database can make life much 
easier by providing an abstraction layer between the OS and the real hardware which 
standardizes the environment and provides crucial stability. Plus, adding nodes to extend 
the database becomes as simple as cloning a VM and can be automated very easily.

Oracle Failover Rules

Depending on the customer OLSA, there are some very advantageous options for high 
availability via what is commonly referred to as the 10-day rule. The 10-day rule is a 
variation of: the right to run the licensed product(s) on an unlicensed spare computer in  
a failover environment for up to a total of ten separate days in any given calendar year.

Some customers are limited to failover in a shared cluster environment. Customers 
with older OLSAs have no such restriction. Regardless, FlashStack is a shared cluster 
environment, so a customer can run Oracle workloads and count one of the nodes as the 
failover node for licensing purposes. This can be very beneficial for cost reduction, and 
VMware HA can be fully-leveraged under this rule.

DISASTER RECOVERY / TESTING

Data Guard vs. vSphere Replication vs. Pure Snapshots

Much like the HA discussion, disaster recovery tools are dictated by customer 
requirements. Data Guard is Oracle’s disaster recovery option. It does not require an 
additional license (unless you use the Active Data Guard option); however, the customer 
does have to license both the production and the disaster recovery environments. 
Additionally, data guard is configurable in both asynchronous and synchronous options, 
so it can be used to guarantee zero data loss in an Oracle database.

vSphere replication is an asynchronous replication method that can be configured down 
to a 15 minute Recovery Point Objective (RPO). For many Oracle database environments, 
this level of data loss is unacceptable.

Pure Snapshots can also be used for disaster recovery. Pure Snapshots are crash 
consistent and almost instantaneous, so they can provide a very low RPO. However, they 
are not synchronous, so they cannot provide zero RPO for Oracle databases.

Oracle Testing Rules

Depending on the customer OLSA, there can be some advantageous disaster recovery 
rules as well. Most OLSAs have language similar to: For the purpose of testing disaster 
recovery, your license for the programs listed on the US Oracle Technology price list 
includes the right to run the licensed programs on an unlicensed computer four times,  
not exceeding 2 days per testing, in any given calendar year. Some newer OLSAs 
restrict the method of that testing and specifically prohibit remote mirror or storage array 
replication. The specifics of the customer’s OLSA make a big difference on the impact of 
this license clause.
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COMMON MISCONCEPTIONS

Given the intricacies of Oracle licensing just described, there’s a lot of confusion around 
license management, especially in a virtualized environment like FlashStack. A key 
benefit of the FlashStack Data Center platform is that, via LicenseFortress, the solution 
optimizes your Oracle licensing regardless of specific needs. Let’s look at some of the 
insights/savings that LicenseFortress delivers:

Soft Partitioning

Many customers refer to the Oracle Partitioning Policy (http://www.oracle.com/us/
corporate/pricing/partitioning-070609.pdf) which explicitly states that VMware may not 
be used to limit the number of licenses in a server or cluster of servers. However, that 
same document clearly states that it may not be incorporated into any contract; therefore, 
it has zero impact on license requirements. Furthermore, unless VMware or virtualization 
is specifically mentioned in the OLSA, the OLSA is contractually complete on its own. 
Refer to the Processor section, but customers only have to license where the products 
are installed and / or running, irrespective of operating system, virtualization platform, etc.

Intra-Cluster Licensing

Prior to vSphere 5.1, virtual machines were only able to migrate between hosts within 
a vCenter cluster. There is some confusion that this required the licensing of every 
processor within a cluster. That’s not necessarily the case, as licensing is only required 
where the products are installed and / or running.

Inter-Cluster Licensing

With vSphere 5.1, virtual machines were able to migrate between clusters within a 
vCenter as long as there was shared storage between the clusters. There is some 
confusion that this required the licensing of every processor on clusters with shared 
storage. There is no requirement related to storage for licensing, so licensing is only 
required where the products are installed and / or running.

Datacenter Licensing

With vSphere 6, virtual machines were able to migrate between vCenters. There is some 
confusion that this required the licensing of every processor on every ESXi host within 
the datacenter or enterprise. Again, licensing is only required where the products are 
installed and / or running.
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FLASHSTACK ARCHITECTURAL 
OPTIONS
At this point, it should be clear that running Oracle workloads on a Pure FlashStack 
solution with VMware virtualization and LicenseFortress license management can provide 
many benefits while minimizing licensing costs. Keep in mind that there are various 
FlashStack configuration scenarios with different functionality and licensing implications 
that customers will need to choose from.

VMWARE SETUPS

Licensing Level Manageability Functionality Cost

Full FlashStack Easiest ✓✓✓✓ $$$$

VMware Cluster Easy ✓✓✓ $$$

Oracle Host Hard ✓✓ $$

Oracle CPU Hardest ✓ $

Virtual CPU Easiest ✓✓✓✓ $$$$

FULL FLASHSTACK

A customer can choose to license the entire FlashStack for their Oracle workloads. This 
gives them the most flexibility to run their Oracle workloads and utilize the full suite of 
VMware functionality, but comes with a significant cost.

In this scenario, the customer can run as many Oracle workloads across the entire 
FlashStack without concerns for DRS, HA, vMotion, etc. The failover rule doesn’t apply 
since all processors in the cluster are licensed. If there is a second FlashStack for DR that 
is also fully-licensed, then the testing rule doesn’t apply either.

The only concern in this scenario would be Oracle workloads running on additional 
VMware ESXi hosts in the customer’s environment. Auditing and monitoring should be 
in place to show where all Oracle workloads are running and to prevent workloads from 
running outside of the fully-licensed FlashStack.

VMWARE CLUSTER / ORACLE HOST

A customer can decide to run Oracle workloads on a single host or set of hosts in 
FlashStack. This can result in significant license savings. However, caution needs to be 
used to prevent workloads from running on unlicensed processors. 
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In this scenario, the failover rule may be applicable, so that workloads can run on an 
unlicensed host in the FlashStack. However, care needs to be taken to ensure that those 
workloads do not exceed the 10-day limitations.

VMware Host Affinity rules should be in place and DRS needs to be managed to ensure 
that Oracle workloads run on licensed processors. And auditing and monitoring need to 
be enabled to prove as much.

ORACLE CPU

A customer can decide to run Oracle workloads on a subset of processors within an 
ESXi host. This can result in even more savings than the other scenarios. Again, caution 
is necessary to manage the workloads and prevent running workloads on unlicensed 
processors. High-level auditing and monitoring need to be in place to show that the 
workloads run only on licensed processors. CPU Affinity and Host Affinity rules need to 
be properly configured to restrict workloads. HA events need to be careful managed, and 
vMotion and DRS is disabled in this scenario.

VIRTUAL CPU

A customer can also decide to license workloads by virtual CPU. This is especially useful 
for customers that don’t have a large Oracle environment or have certain Oracle products 
that have limited workloads. Licensing by virtual CPU allows for full VMware functionality 
at a minimal cost; however, there is little consolidation benefit, as the workloads cannot 
leverage the underlying resources as much as other licensing options. Furthermore, you 
lose the benefit of the core factor table as all virtual CPUs require a full processor license.

CONCLUSION
Oracle apps and databases are mission-critical for businesses the world over. IT 
managers want fast and efficient infrastructure that can handle the demands of an Oracle 
platform, but they also want to make the most economical use of their Oracle licenses, 
which can represent a significant business cost.

The Pure FlashStack Data Center delivers all-flash speed and agility with industry-leading 
components in a Cisco-validated design. FlashStack offers unprecedented opportunities 
for consolidation that eliminate complexity and management headaches. In addition, 
customers enjoy clear, comprehensive, and guaranteed license management from 
LicenseFortress. The result? Oracle apps run faster, perform more reliably, and deliver 
more value per license.
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