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Deliver a better virtual desktop 
experience with Dell Technologies  
APEX Private Cloud using NVIDIA GPUs
A VDI cluster with NVIDIA T4 GPUs delivered  
more frames per second and reduced end-user 
latency vs. the same cluster without GPUs

Selecting on-premises infrastructure with APEX Cloud Services 
to support your virtual desktop infrastructure (VDI) can provide IT 
flexibility—but the configuration you choose contributes to the  
type of experience desktop users will have.

In testing with APEX Private Cloud, we found that using the NVIDIA® 
GPU-enabled configuration provided a better overall virtual desktop 
experience while running the NVIDIA nVector Knowledge Worker 
workload compared to the same solution without GPUs. The NVIDIA 
GPU-powered APEX solution offered 21.4 milliseconds lower end-user 
latency and had a higher frame rate than the solution with CPUs alone.

To help your remote workforce better connect with a more responsive 
and smoother experience, consider deploying an APEX solution with 
NVIDIA GPUs to host your virtual desktops. 
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About the NVIDIA nVector benchmarking tool

The NVIDIA nVector benchmark quantifies the effect that virtual 
GPUs have on VDI performance. nVector collects a series of 
performance metrics to report performance. We used the 
following metrics for our testing:

• End-user latency (in milliseconds): Measures lag at  
the endpoint device when interacting with a remote 
application. The automated workflow captures wait times 
for common tasks, such as building slides and advancing 
through slides in the popular Microsoft PowerPoint app.

• Frame rate (frames per second): Measures the rate  
at which frames appear on an end user’s screen.  
In general, the higher the frame rate, the smoother  
the user experience is. 

To learn more about NVIDIA nVector, visit  
https://images.nvidia.com/aem-dam/Solutions/design-
visualization/solutions/resources/documents1/quantifying-
impact-of-vgpu-whitepaper.pdf. 

How we tested
To see the impact that NVIDIA GPUs have on virtual 
desktop performance, we compared two nearly 
identical solutions on APEX Private Cloud; the only 
difference was one used NVIDIA GPUs, and the 
other used CPU alone for image processing and 
video rendering.

For testing, we used an APEX Private Cloud  
cluster consisting of four Dell VxRail™ V570F 
servers, each with: 

• Two Intel® Xeon® Gold 6248R processors

• 768 GB of DDR4 RAM

• VMware® ESXi™ 7.0.2 hypervisor

• 56 TB of shared all-flash VMware vSAN™ storage 

This four-node VxRail cluster hosted a total of 192 
virtual desktops for testing. 

For load generation and client hosting, we used 
a three-node cluster of Dell PowerEdge™ R730 
servers, each with: 

• Two Intel Xeon E5-2697 v3 processors

• 512 GB of DDR4 2,133MHz RAM

• VMware ESXi 7.0.2 hypervisor

• 4 TB of shared all-flash vSAN storage

We used VMware Horizon® version 2103 as the VDI 
solution to create and deploy a desktop pool of 192 
Windows 10 VMs with 4 vCPUs and 8 GB of RAM  
each. For VMs configured to use GPUs, we used the  
Grid T4-1B vGPU profile. 

We used PowerShell scripting to create a desktop  
pool of 192 matching VMs, prepare the environment  
for testing, and execute nVector test runs. We 
monitored the workload logs while the VMs were  
under test and used a PowerShell script to parse  
and analyze test results.

To learn more about our testing, read the science behind the report.
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Meeting the challenges of virtual desktop  
performance with NVIDIA GPUs
The challenges of supporting remote workers with virtual desktop infrastructure center around  
providing the compute resources to deliver a smooth, local-like experience. When users must access  
their critical applications across a network, underpowered solutions can hamper user experience. 

Latency—or the time that end users wait for an application to respond—can frustrate and distract users, 
making it difficult for them to stay on task. According to VMware, when protocol latency exceeds 150ms, 
the server goes into a warning state.1 In our tests with 192 VMs, the solution with GPUs performed under 
this threshold, while the solution without GPUs exceeded it. As Figure 1 shows, the NVIDIA GPU-enabled 
configuration reduced end-user latency by an average of 12.5 percent (21.4 milliseconds) running the 
Knowledge Worker workload. 

Frame rate is another important measure of how well a VDI workload is performing. Lower frame rates can 
mean that end users have a choppy experience as they access the files and applications on their virtual 
desktops. This can again lead to frustration and distraction, lowering overall productivity. On the NVIDIA 
nVector benchmark, using the NVIDIA GPU-enabled configuration delivered a higher frame rate than the 
same servers without GPUs, averaging 57.3 percent more frames per second (see Figure 2). These results 
indicate that virtual desktop users could see a smoother overall experience with less lag with the NVIDIA 
GPU-powered solution.

21.4 milliseconds lower average end-user latency (12.5% decrease)
Milliseconds  |  Lower is better

With GPUs

Without GPUs

148.67

170.09

8 more frames per second (57.3% increase) 
Frames per second  |  Higher is better

With GPUs

Without GPUs

22.33

14.19

1 second

Figure 1: End-user latency (in milliseconds) for both APEX Private Cloud configurations, reported 
by the NVIDIA nVector benchmark. Lower numbers are better. Source: Principled Technologies.

Figure 2: Frame rate (in FPS) for both APEX Private Cloud configurations, reported by the NVIDIA 
nVector benchmark. Higher numbers are better. Source: Principled Technologies.
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Conclusion
Workers accessing their critical apps via remote desktops need a responsive experience that 
empowers them rather than hurts their productivity. For those using APEX Private Cloud solutions, 
choosing NVIDIA GPUs can help. NVIDIA nVector Knowledge Worker workload testing results showed 
that the NVIDIA GPU-enabled APEX Cloud configuration shortened wait times for end users by 21.4 
milliseconds (a savings of 12.5 percent) and a 57.3 percent higher frame rate for a smoother video 
experience than the same solution without GPUs.

If your organization wants to provide a smoother virtual desktop experience for your employees, 
consider NVIDIA GPUs for your APEX Private Cloud solution. 

1 VMware Operations Guide, “Performance Management,” accessed February 25, 2022,  
https://www.vmwareopsguide.com/miscellaneous/chapter-8-vdi-daas/4.8.4-performance-management/. 

2 Dell Technologies, “APEX Private and Hybrid Cloud,” accessed December 8, 2021, 
https://www.delltechnologies.com/en-us/apex/cloud-services/private-hybrid-cloud.htm.

About APEX Private Cloud

According to Dell, “APEX Private Cloud simplifies 
VMware cloud adoption and enables you to 
update legacy infrastructure with next-generation 
technology – a great first step towards application 
modernization. APEX Private Cloud also empowers 
your developers to drive innovation with a single cloud 
platform that converges Kubernetes, containers, and 
virtual machines.”2

To learn more about APEX Private Cloud, visit  
https://www.delltechnologies.com/en-us/apex/cloud-
services/private-hybrid-cloud.htm.

Principled Technologies is a registered trademark of Principled Technologies, Inc.
All other product names are the trademarks of their respective owners.  
For additional information, review the science behind this report.
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This project was commissioned by Dell Technologies.

Read the science behind this report at https://facts.pt/jeKVX9n
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