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From Dell Technologies: 
VMware vSphere Scale-
Out edition brings 
the industry-leading 
virtualization platform 
for artificial intelligence 
(AI), HPC and data 
analytics workloads at a 
cost-effective price point  
for scale-out deployments.

Virtualized High Performance 
Computing (vHPC)
Apply the benefits of virtualization to HPC

Virtualization is a time-tested technology that creates measurable IT value. And while 
virtualization has been widely embraced in enterprise data centers for traditional 
workloads, High Performance Computing (HPC) workloads have typically been run on 
bare metal systems that require specialized skills to deploy and manage. However, with the 
introduction of increasingly sophisticated hardware — along with Kubernetes innovation 
included in the latest version of VMware® vSphere® — more organizations can experience 
the benefits of virtualized HPC. These include:

• Increased flexibility and agility: Rapid provisioning of infrastructure on-demand 
enables speedy iteration and scale-out so you can spend more time attaining insights 
and less time on setup and retooling.

• Reduced complexity: You can run HPC workloads on the familiar VMware virtualization 
platform with a broad ecosystem of technology partners offering value-added services 
such as backup, security analysis, firewall and operations management.

• Enhanced operational efficiency: Minimize setup and configuration time with 
centralized management capabilities. Simplify day-two operations such as ongoing 
provisioning and maintenance. Avoid planned downtime through live migration.

• Data governance and control of sensitive information: Security isolation prevents 
virtual machines (VMs) from seeing data in the same cluster. Each VM can only access 
the virtual disk files that have been designated for it.

To help you take advantage of virtualized HPC, Dell Technologies shows how these 
technologies can come together to deliver an elastic, centrally managed, self-service and 
secure virtual HPC environment that’s ready for the enterprise.

vHPC: MPI and Throughput
For HPC workloads, flexibility, efficiency and performance count. VMware vSphere Scale-
Out edition, available from Dell Technologies, delivers a lighter-weight option for scale-out 
environments in cost-effecive 8-packs with near-bare-metal performance. Virtualized HPC 
(vHPC) is available for message passing interface (MPI) and throughput workloads.

• Parallel distributed applications are also called message passing interface 
(MPI) applications because they’re enabled by MPI parallel programming on 
distributed-memory systems. Typical MPI applications include weather forecasting; 
molecular modeling; and the design of jet engines, spaceships, airplanes and 
automobiles, where each program runs in parallel on a distributed-memory system and 
communicates via MPI.

• Throughput workloads require many individual jobs to be run in order to complete  
a task, with each job running independently and no communication between the jobs. 
Typical throughput workloads include Monte Carlo simulations in financial risk analysis, 
digital movie rendering, electronic design automation and genomics analysis, where  
each program runs in a long-time scale or has hundreds to millions of executions  
with varying inputs.



Validated Designs for HPC Solution Brief

vHPC components
Virtualized HPC comes in two configuration types, with options to support different needs 
and scale.

Configuration in Customer Solution Center

PowerEdge Compute Dell EMC Storage PowerSwitch Software

3x R440 or R640
4x C6420
5x R740xd

• Isilon F800 Scale-out 
NAS

• HPC NFS Storage

• HPC Lustre Storage

1x S3048-ON
2x S5248-ON
1x Mellanox SN3700-
series

• VMware Cloud 
Foundation

• Toolkits and libraries

For added flexibility, HPC solutions use a modular system design, so that individual 
building blocks can be combined to build a system that’s optimized specifically for your 
unique workloads and use cases. You can also turn to Dell Technologies solution architects 
to benefit from their in-depth experience creating configurations from our portfolio of 
workstations, servers, storage, networking, software and services. 

Experienced assistance for HPC projects is also available from our worldwide 
Dell Technologies Customer Solution Centers, AI & HPC Centers of Excellence and the 
Dell Technologies HPC & AI Innovation Lab. Dell Technologies experts can work with you  
to create a solution with the features you need while staying within your budget.

Proven results
Dell Technologies holds leadership positions in some of the biggest and largest-growth 
categories in the IT infrastructure business, and that means you can confidently source 
your IT needs from Dell.

• #1 in servers
• #1 in converged and hyper converged infrastructure (HCI)
• #1 in storage
• #1 cloud IT infrastructure, according to IDC quarterly trackers.

See Dell Technologies Key Facts.

Let’s get started
Learn more about how you can quickly deploy HPC systems for modeling, simulation, data 
analytics and visualization, risk assesment and prediction. Contact your Dell Technologies 
or authorized partner sales representative, join the HPC Community at dellhpc.org, and 
visit delltechnologies.com/poweredge-vmware and delltechnologies.com/hpc to learn 
more.

Resources
• See Validated Design
• Dell Technologies Customer 

Solution Centers
• Dell Technologies HPC & 

AI Centers of Excellence

Learn more
• delltechnologies.com/poweredge-

vmware
• delltechnologies.com/

referencearchitectures
• delltechnologies.com/hpc
• delltechnologies.com/ai

Copyright © 2020 Dell Inc. or its subsidiaries. All Rights Reserved. Dell, EMC, and other trademarks are trademarks of Dell Inc. or its subsidiaries. Other trademarks may be the 
property of their respective owners. Published in the USA 03/20 Solution brief DELL-SB-DTC-HPC-USLET-101

VMware® products are covered by one or more patents listed at http://www.vmware.com/go/patents. VMware® is a registered trademark or trademark of VMware, Inc. in the 
United States and/or other jurisdictions. NVIDIA® and CUDA® are registered trademarks of NVIDIA in the United States and/or other countries. Mellanox® and InfiniBand® are 
registered trademarks of Mellanox Technologies, Ltd.

Dell Technologies believes the information in this document is accurate as of its publication date. The information is subject to change without notice.

http://www.dell.com/csc
http://delltechnologies.com/coe
http://www.dellemc.com/InnovationLab
https://corporate.delltechnologies.com/content/dam/delltechnologies/assets/press/resources/Dell_Technologies_Key_Facts_2018.pdf
http://www.dellhpc.org/
http://delltechnologies.com/poweredge-vmware
http://delltechnologies.com/hpc
https://www.delltechnologies.com/content/dam/digitalassets/active/en/unauth/white-papers/products/ready-solutions/vmware-dell-vhpc.pdf
http://delltechnologies.com/csc
http://delltechnologies.com/csc
http://delltechnologies.com/coe
http://delltechnologies.com/coe
http://delltechnologies.com/poweredge-vmware
http://delltechnologies.com/poweredge-vmware
http://delltechnologies.com/referencearchitectures
http://delltechnologies.com/referencearchitectures
http://delltechnologies.com/hpc
http://delltechnologies.com/ai
http://www.vmware.com/go/patents

