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Virtualized Velocity in 
Financial Services 
Intel® Optane™ Technology Extends the Value  
of VMware® Solutions
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In financial services, innovation 
equals competitive advantage  
The financial services industry is rapidly 
changing and investment firms, banks and digital 
payment processors are all looking to differentiate and be 
a cut above of their competition by offering unique value 
or services – and that differentiation is often powered by 
technology.

Technology is so critical because of the massive amount  
of data being generated every day, in addition to the influx 
of data projected in the future. This is forcing firms to 
determine how to get more out of their current 
infrastructure and future-proof their technology portfolio 
with the right combination of hardware and software.

There is also increasing pressure to reduce the cost and 
time required to run analytics, extract intelligence and 
deliver insights. Financial firms are looking for new ways  
to optimize their technology investments to give them the 
ability to do more, while balancing CapEx and OpEx. As 
business grows, regulatory requirements increase, and as 
new services are spun up, more performant and efficient, 
compute, memory and storage is needed for business 
critical systems. 

One of the key methods to getting more out of existing 
infrastructure is moving to a hyperconverged, virtualized 
infrastructure. VMware’s virtualization capability for compute 
(VMware vSphere®) and storage (VMware vSAN™) does 
precisely this, providing increased performance and flexibility.

As the industry-leading hyperconverged infrastructure 
(HCI) solution, VMware is the core building block for the 
software-defined data center. It is a single, easy-to-deploy 
architecture that delivers consistent, secure infrastructure 
and operations across private and public clouds. 

VMware offers critical technologies that play a  
major role in infrastructure efficiency, and they both are 
foundational components to VMware Cloud Foundation™, 
VMware’s hybrid cloud platform, built on full stack 
hyperconverged infrastructure technology.

• VMware vSphere® hypervisor for compute and 
memory virtualization

• VMware vSAN™ enterprise-class storage 
virtualization

VMware enables financial services firms to leverage a  
modern approach to increase business agility, efficiency  
and competitiveness. This leads to further amplifying the  
benefits of VMware software with game-changing hardware  
that delivers unique value to VMware HCI solutions. This is  
where Intel® Optane™ technology comes into play.
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• Intel® Optane™ persistent memory breaks through barriers of high-cost DRAM by 
providing affordable larger capacity to the memory tier in vSphere.

• Intel® Optane™ SSDs help to eliminate data center storage bottlenecks by 
delivering high endurance, low latency, and consistent performance in the storage 
cache tier.

• 3D NAND SSDs provide the low latency performance needed for common, 
read-heavy workloads – all while reducing operational costs for the storage 
capacity tier.

Intel Optane Technology 
Intel Optane technology is the first major memory and 
storage breakthrough in 25 years. This technology is 
available in two products for the data center– Intel Optane 
persistent memory which delivers affordable expanded 
memory capacity and data persistence, and Intel Optane 
SSDs that deliver high performance, low latency storage.  

For VMware, Intel Optane persistent memory delivers 
affordable memory expansion for more efficient compute 
and memory virtualization. The resulting larger virtual 
machine (VM) memory capacity delivers outstanding quality 
of service (QoS) for demanding workloads. As for Intel 
Optane SSDs, they deliver not only high performance, but 
consistently high performance which data center 
administrators can rely upon to meet demanding SLAs. 
Greater performance per VM allows users to reduce their 
data center footprint, and the more you can reliably run on 
fewer servers, the better and easier to manage your solution 
becomes. Finally, Intel Optane SSDs can help system 
administrators streamline day to day storage system 
management operations. 

VMware vSphere Powered by Intel Optane 
Technology
In order to maintain a market advantage, financial firms strive 
for flexibility and agility from a cost perspective to ensure 
their infrastructures are being most efficiently utilized and 
their potential value is being maximized. 

Compared to traditional system memory, Intel Optane 
persistent memory operates at near-DRAM performance 
levels, and offers capacities that are significantly more 
affordable per terabyte of memory. Intel Optane persistent 
memory (Intel Optane PMem) is used by VMware vSphere to 
behave interchangeably with DRAM and simply increase the 
amount of usable memory capacity. Any current application 
can run on Intel Optane PMem as memory without 
modification, and the application can take advantage of larger 
memory capacities to run more VMs or for applications that 
have larger memory needs. Intel Optane PMem enables you 
to affordably increase your overall memory capacity per 
socket, quickly extract value from larger data sets and 
increase the utility of each server. Also, the resulting larger VM 
memory capacity delivers outstanding quality of service (QoS) 

for demanding HCI workloads.
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vSAN workloads, resulting in 61% greater efficiency for 
varied workloads3.

This increased performance capability, using industry 
standard IOmark VM benchmark, allows data center 
architects to achieve more VMs per cluster with 33% fewer 
nodes.4 By upgrading to Intel Optane SSDs in the cache 
tier and specifying larger capacity storage devices in a 
4-node configuration, data center architects can maintain 
usable storage capacity across the cluster while still 
reducing overall costs.5

33%
Deploy

more memory

25%
Reduce overall 
memory costs 
by

For example in vSphere, installing 
Intel Optane PMem in the 4-node 
cluster delivers the benefits of more 
memory while reducing memory costs 
across the entire cluster. Higher 
capacity Intel Optane PMem allows 
you to deploy 33% more memory  at 
the cluster level,  
while reducing  

VMware vSAN Powered by Intel Optane 
Technology
From a storage perspective, VMware vSAN benefits greatly 
from Intel Optane technology. Intel Optane SSDs as the 
caching tier in front of the capacity tier makes the overall 
storage system significantly faster and more consistently 
responsive. For financial services, business continuity is 
critical. Moving mission critical transactional databases to 
VMware HCI solutions requires best-in-class performance 
and consistency levels. 

With Intel Optane SSDs you get powerful, consistent 
performance, since NAND storage performance drops  
as you fill the drive with data. NAND goes through an 
overhead process called garbage collection, where it must 

copy and erase a block before new data can be written 
there. Back-end NAND processes like this can bottleneck 
your storage. With its bit-addressable, write-in-place 
design, the Intel Optane media does not utilize garbage 
collection, which allows it to maintain consistent high 
performance across workload demands. Whereas SAS 
NAND SSD throughput drops by 39% once cache begins 
to aggressively destage2. 

Another critical component of 
performance consistency is latency. 
Today trading and transactions are all 
about latency. The faster you can access 
analytics, the more of a market advantage 
you have. Intel Optane SSDs’ more 
powerful database query response 
enables high caching performance and 
reliable Quality of Service (QoS) to 
maximize productivity in mission critical 

61%
greater 

efficiency 

33%
Achieve more 
VMs with

overall memory costs by 25% vs. 
DRAM only1. This delivers incredible 
total cost of ownership benefits and 
lowers initial CapEx expenses due to 
the reduction in expensive DRAM 
required. Overall, Intel Optane 
PMem use in vSphere delivers 
affordable memory expansion for 
more efficient compute/memory 
virtualization. 

fewer nodes
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61%
efficiency 

Greater performance per VM allows for footprint reduction, 
as you can now reliably run on fewer servers. Drop nodes—
and still achieve better VM performance. The result is 
significant savings through reducing server costs, VMware 
licensing costs, server footprint and maintenance, including 
ongoing required maintenance.

In addition, Intel Optane SSDs enable 15% better operations 
performance.6 System administrators can now use VMware 
vCenter® operations tools to maintain efficient maintenance 
of their IT infrastructure, reducing OpEx and Day Two costs. 
Operations management is IO intensive, and typically done 
on off-hours, particularly backups. The quicker you get these 
actions done, the sooner you can return to a focus on 
mission critical application performance.

Virtual Desktop Infrastructure Powered  
by Intel Optane Technology
For virtual desktop infrastructure (VDI), Intel Optane 
technology simplifies your deployment. For example, 
VMware Horizon® software running on VMware vSAN 
supports significantly more VMs per user— and Intel Optane 

15%
better  
operating 
performance

87%
Supports

20%
Supports

more VDI users  
per dollar

and keeps financial institutions running smooth.

Intel Optane Technology Delivers Improved 
Value for VMware Users
The financial sector is a data rich 
industry with data-intensive 
workloads, where memory &  
storage capability is of the utmost 
importance. With over  
50 years of experience, Intel is 
redesigning the fabric of how 
financial services infrastructures 
are architected, building innovative 
memory and storage directly into 

technology gives those users increased 
performance. The solution allows you 
to support 20% more VDI users per 
dollar.7 Compared to a baseline of 
384GB DDR DRAM that supported only 
160 users, adding Intel Optane 
persistent memory increased Horizon 
desktop users to 300 users, an 87% 
improvement,8 while lowering the TCO 
$/ VDI user by 16%. This solution 
transforms remote working environments 

more Horizon 
desktop users

the DNA of new system designs. Intel Optane technology 
drives node consolidation, with more affordable and 
performant VMs, with a significant reduction in licensing 
costs. The combination of Intel Optane persistent 
memory and Intel Optane SSDs delivers differentiated 
value to VMware customers and alleviates major 
technology challenges for financial services firms. 
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Sources

1 Configuration: 

Baseline: 1-node, 2x Intel® Xeon® Gold 6252 processor on S2600WF0 with 768GB (DDR 24 slots / 32GB / 2666) total memory, ucode 0x0400001c running VMware ESXi 6.7.0 U1 10764712 / 

10-16-2018, and VMware vCenter 6.7.0.20100 Build 11338176 / 12-20-2018, storage is 3x 2 TB P4510 + 1x 0.375 GB P4800X, 2x Mellanox MSN2740. Tested by Intel, on 2 Apr 2019.

New: 1-node, 2x Intel® Xeon® Gold 6252 processor on S2600WF0 with 192, 1024GB (DDR 12 slots / 16GB / 2666 + PMem 8 slots / 128GB / 2666) total memory, ucode 0x0400001c running 

VMware ESXi 6.7.0 U1 10764712 / 10-16-2018, and VMware vCenter 6.7.0.20100 Build 11338176 / 12-20-2018, storage is 3x 2 TB P4510 + 1x 0.375 GB P4800X, 2x Mellanox MSN2740. 

Tested by Intel, on 2 Apr 2019.

Performance results were created using a version of the VMmark benchmark from VMware that has been modified to have an increased memory footprint. Because the benchmark was 

modified, the results are presented under the VMmark Academic and Research rules; such results can not be compared to fully compliant VMmark results. For details about the Academic 

and Research rules, see the VMmark Run and Reporting Rules, available on the VMmark download page. For access to the recipe for Increased Memory for VMmark contact benchmark@

VMware.com. Pricing guidance as of Aug 2020. Intel® Optane™ persistent memory pricing & DRAM pricing referenced in TCO calculations is provided for guidance and planning purposes 

only and does not constitute a final offer. Pricing guidance is subject to change and may revise up or down based on market dynamics. Please contact your OEM/distributor for actual 

pricing. Systems outside of the Hero Configs (or not using Balanced Profile BIOS) require VMware RPQ process. To begin RPQ process, make sure the POC environment is based on VMware 

ESXi 6.7 U3 or above, has the same hardware configuration as is planned for deployment, and be ready to use a production workload (not a synthetic benchmark). Once this is ready you can 

contact your VMware representative for further details.

2  Tests commissioned by Dell and performed by Enterprise Stragey Group, test publication date August 26, 2019. Source report with test configurations available at esg-global.com/

validation/esg-technical-validation-dell-emc-vxrail-with-intel-xeon-scalable-processors-and-intel-optane-ssds. Intel does not control or audit third-party data. You should consult other 

sources to evaluate accuracy.

3  https://www.intel.com/content/dam/www/public/us/en/documents/infographics/a1160473-optane-vsan-top-10.pdf

4 https://iomark.org/products-and-services/iomark-suite/workloads/ 

5 Tests by The Evaluator Group and commissioned by Intel. Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. 

Configuration details available from The Evaluator Group at https://www.evaluatorgroup.com/document/lab-insight-latest-intel-technologies-power-new-performance-levels-vmware-

vsan-2018-update/. See Appendix VMware vSAN server testing and cost estimates for server cost estimate details and assumptions. Your results may vary.

6 https://www.intel.com/content/dam/www/public/us/en/documents/guides/get-the-right-infrastructure-for-hybrid-cloud.pdf

7 https://builders.intel.com/docs/vmware-intel-vdi-solution.pdf

8 https://www.principledtechnologies.com/VMware/VMware-HCI-Intel-Optane-VDI-0420.pdf
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