
The core services offered by high-demand service providers (SPs) such as telecommunications companies 
have traditionally been built from proprietary software running directly on custom hardware. However, in today’s 
competitive environment of skyrocketing traffic demands and price-sensitive consumers, this legacy infrastructure 
model is fast losing financial and strategic viability. For the many SPs who want to offer new services in this 
environment, network-functions virtualization (NFV) offers an attractive new option for replacing outmoded 
infrastructure. The promise of NFV is that SPs can dramatically reduce expenses and improve both business agility 
and efficiency by dispensing with the proprietary hardware and software that runs their network-service offerings 
and replacing those components with commercial off-the-shelf (COTS) machines that run the same core functions 
virtualized in a private cloud.

Though many IT decision makers have learned about the exciting potential of NFV in recent years, the first NFV field 
deployments are still relatively new. The results from these early adopters suggest an emerging set of guidelines for 
NFV deployment that can assist other SPs who plan to adopt this technology in the future.

Reap the Full Benefits of 
NFV in an Open-Source, 
Carrier-grade Private Cloud
Assisted by Mirantis® and Intel® technologies, service providers can lower costs and 

increase business agility by virtualizing their network functions in a hardened and highly 

available private cloud based on OpenStack* and other open cloud technologies.
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NFV Deployment Recommendations

NFV can be a game-changer for telcos and other SPs who 
are fighting to stay competitive, but adequate planning is 
critical to its success. For NFV to meet an organization’s 
targets in cost savings, business agility, and operational 
efficiency, managers planning for NFV should seriously 
consider the following deployment design guidelines, which 
are based on the learnings of early adopters from the field:

• Favor NFV solutions that are based on open-source 
technologies and that allow mixing and swapping of 
both hardware and software components. The freedom 
to mix various open-source components can help 
reduce costs and preserve flexibility in future decision-
making. Conversely, avoid solutions that reduce pricing 
competition through vendor lock-in. In particular, some 
legacy vendors offer turnkey appliances for virtual 
network functions (VNFs), but these proprietary solutions 
by design prevent mixing the best components from 
different vendors. As a result, while virtualized, they 
are often ultimately no more affordable than the legacy 
solutions that they are replacing.

• Take a long-term view of costs. Look beyond capital 
expenditures (CapEx) and include factors such as training 
and operational efficiency. To reduce operational costs 
over time, SPs should embrace solutions that offer 
support—for example, to help deploy and manage VNFs 
in their environments. Similarly, be wary of solutions 
that do not assist with the learning curve involved in 
managing a new system.

• Choose a solution that can be customized to your 
organization’s needs and that does not restrict operators 
to any one set of solution components or management 
tools. One-size-fits-all product offerings are less likely to 
meet an organization’s goals for an NFV deployment.

• Look beyond overall performance metrics. Instead, 
demand proof that a solution can provide the 
performance required for the particular workloads that 
you plan to virtualize. Above all, avoid choosing a solution 
whose ability to provide the performance required is 
unproven for those same workloads.
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Figure 1. Solutions can be built on Mirantis® Cloud Platform in a vendor-agnostic way. For example, open-source tools such 
as Cloudify* or ONAP* can be used for the orchestrator, OpenDaylight* can be used for SDN underlay, and OpenContrail* can 
be used for SDN overlay. Different components can be chosen just as readily.
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Mirantis Helps SPs Realize the Potential 
of NFV

The Mirantis approach to NFV follows these deployment 
guidelines and helps SPs fulfill the promise of NFV. Mirantis 
offers a flexible, cost-effective private-cloud solution that is 
engineered for carrier-grade performance and that prevents 
vendor lock-in at every level of the NFV solution stack. Rather 
than focus on any pre-defined solution for a private cloud, 
Mirantis offers a platform and consultancy role that aims to 
provide whichever set of solutions for NFV use cases is best 
suited to each organization and that then eases the transition 
to the new infrastructure.

Reduced Costs
To achieve the cost benefits that are possible with NFV, 
Mirantis first adheres to open, vendor-neutral standards in its 
Mirantis® Cloud Platform. On this platform, Mirantis can help 
customers design a cloud solution by using their choice of:

• Cloud orchestrator

• VNFs from any vendor

• The best-suited combination of software-defined 
networking (SDN) solutions, such as Open vSwitch* 
(OVS) and OpenContrail*, both of which Mirantis Cloud 
Platform supports out of the box

• Multiple virtual infrastructure managers (VIMs)

The ability to mix and match open-source components  
in this way helps bring the cost of an NFV deployment  
under control.

The second way that Mirantis helps reduce the cost of 
implementing NFV is through its progressive infrastructure-
delivery model, dubbed “build-operate-transfer.” Through this 
delivery model, Mirantis builds its customer a solution based 
on Mirantis Cloud Platform, operates the solution at the 
outset in a service arrangement known as Mirantis® Managed 
OpenStack* (MMO), and then optionally transfers control to 
the customer when the customer learns to cost-effectively 
and independently operate and manage the solution. 
Without such outside support, customers typically discover 
that independently building and managing their own NFV 
solution is far more complex and expensive than expected. 
By providing support before, during, and after deployment, 
Mirantis helps ensure that the cost of operating the complete 
solution is in line with customer expectations and decreases 
over time, even as the solution scales up.

Customizable Strategy
Mirantis embraces a flexible deployment strategy that 
helps SPs implement NFV however needed. Mirantis Cloud 
Platform has been built from the ground up to prevent vendor 
lock-in, allowing interoperability with standards-based VNFs, 
orchestrators, and SDN components. Because Mirantis is 
committed to vendor-neutral solutions, there is no hidden 
agenda to promote a given product at any level of the stack. 
In this way, Mirantis is able to be objective and help SPs 
design the right strategies that are best for their purposes.

Additionally, as NFV and its ecosystem continue to evolve, 
Mirantis Cloud Platform allows the seamless integration of 
new innovations through its DriveTrain lifecycle-management 
system, which manages virtualized networks by using 
infrastructure as code (IaC).

• Mirantis builds private clouds based on its vendor-

agnostic Mirantis® Cloud Platform.

• Mirantis helps plan, architect, and implement 

carrier-grade solutions with a focus on  

business outcomes.

• Mirantis offers a fully managed private cloud with 

up to a 99.99-percent service-level-agreement 

(SLA) guarantee.1

• Mirantis co-manages the newly deployed solution 

for a fixed period.

• Mirantis trains and certifies your IT operations 

team on your terms.

• Mirantis transfers operation of the new system to 

your IT operations team.

In addition to OpenStack*, Mirantis® Cloud Platform features 
Kubernetes* clusters and is well positioned to support NFV 
workloads on Kubernetes in the future as more VNFs  
become container ready.
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High Performance
Mirantis has acquired deep expertise in hardening private 
clouds for real workloads. As a partner in developing highly 
performant clouds for businesses, Mirantis includes the 
following as part of its service offerings:

• Scale testing

• Guaranteed SLAs for managed clouds

• A unified IaC model for up to 300 clouds

In addition, to meet the particular needs of SPs, Mirantis has 
specifically engineered Mirantis Cloud Platform both to meet 
enterprise requirements—such as resilience at scale, ease 
of management, and ease of onboarding workloads—and 
to provide carrier-grade performance for use cases that are 
relevant to SPs, such as: 

• Enterprise services through virtual customer premises 
equipment (vCPE)

• Virtual mobile core networks through virtual evolved 
packet core (vEPC) 

• Voice over LTE through vEPC and virtual IP Multimedia 
Subsystem (vIMS) 

• Video content services through virtual content  
delivery networks (vCDN) and virtualized video  
head-end applications

Mirantis Cloud Platform has been deployed by several SPs 
for these use cases. Listed below is a representative sample 
of VNFs in those environments:

• Virtual broadband network gateway (vBNG)

• Virtual evolved packet core (vEPC)

• Virtual session border controller (vSBC)

• Virtual IP Multimedia Subsystem (vIMS)

• Virtual firewall (vFW)

• Virtual message router (VMR)

• Virtual router (vRouter)

• Virtual DNS, DHCP, and IP address management (vDDI)

Intel Features Enable Carrier-Grade Performance
The carrier-grade performance levels achieved in these NFV 
infrastructures are all made possible with the help of several 
performance-boosting features that were pioneered by Intel 

or are based on Intel® technologies. Mirantis Cloud Platform 
makes use of these technologies to enable the network 
performance that telcos and other SPs need:

• Data Plane Development Kit (DPDK): DPDK is a 
software platform and associated library for processors 
that supports dramatically faster packet processing 
on Intel® Xeon® processors with Open vSwitch. 
Pioneered by Intel, DPDK can boost packet processing 
performance by up to 10 times and supports network 
throughput of up to 233 gigabits per second (Gbps) in a 
cloud environment.2  

• HugePages: This feature provides optimized 
performance for memory-intensive applications.

• Non-Uniform Memory Access (NUMA) and CPU 
Pinning: These processor features provide dedicated 
memory and processing for applications. NUMA and 
CPU pinning provide higher performance and less 
resource contention. CPU pinning in particular adds 
stability and predictability to the performance gains 
seen with HugePages and single-root input/output (I/O) 
virtualization (SR-IOV).3

• SR-IOV: This virtual networking feature provides offload 
for virtual network interface controllers (NICs). SR-IOV 
allows a VNF to send network traffic straight to the 
network card and thereby bypass any SDN instructions. 
SR-IOV can boost packet forwarding performance 
significantly, especially when combined with HugePages 
and CPU pinning.

Mirantis NFV Use Case:  
vCPE Reference Implementation

NFV deployment recommendations call for a solution that 
embraces standards-based components, proven carrier-
grade performance, and extensive support. The Mirantis 
approach to NFV is consistent with these recommendations, 
as can be illustrated through the Mirantis vCPE reference 
implementation. vCPE is a use case for which Mirantis is 
continuing to harden and optimize its platform for carrier-
grade performance and flexibility.

With vCPE, the proprietary boxes that are traditionally 
installed by technicians on customers’ premises to enable 
specific SP services are replaced with generic devices 
hosting VNFs. Through these generic devices, any number of 
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services can be pushed automatically to the customer from 
the SP’s central office, shortening the service-activation time 
from days or weeks to mere minutes. vCPE also enables 
self-service for business customers by allowing them to 
simply pick and provision network services from a portal on 
demand. vCPE can thus dramatically improve operational 
efficiency for SPs by enabling a coordinated and streamlined 
orchestration of the many VNFs that are dispersed 
throughout the broader network, extending to as many as 
thousands of endpoints on customers’ premises.

In keeping with its build-operate-transfer model, Mirantis first 
builds standards-based vCPE solutions for SPs and then 
progressively transfers control to those SPs if desired, offering 
training and support throughout the process as needed. 
The technology behind one vCPE solution built by Mirantis is 
illustrated in Figure 2. In the figure, a vRouter is installed on 
the customer’s premises in a generic device, which connects 
to networking in the cloud. Various open-standards software 
components are used to route traffic from the customer’s 
premises (on the left side of the figure) through a virtual 
firewall in the SP’s cloud network (in the middle of the figure), 
and eventually, through a border router to the Internet (on the 
right side of the figure).

The virtual networking is handled in this particular 
implementation by two different open-standards SDN 
platforms: OpenDaylight*, which defines and manages the 

SDN underlay, and Mirantis OpenContrail, which handles 
overlay networking between the client network and the 
provider network, including service chaining and other 
functions. An open-source orchestrator, Cloudify*, has been 
chosen in this implementation to wire the various solution 
components together in an end-to-end fashion. (Mirantis is 
actively working on a reference implementation with ONAP  
as the orchestrator as well.)

Taken as a whole, this example shows how the Mirantis 
approach allows SPs to pick whichever open-standards tools 
and components are best for the job. And at the foundation, 
performance-boosting Intel technologies, along with cloud-
platform hardening performed by Mirantis, help ensure that 
carrier-grade standards of performance are met even  
with all the extra processing required by these virtual 
networking components. 

To better understand how Mirantis and Intel can help 
your organization enjoy the full benefits of NFV and other 
technologies powered by an open-standards private 
cloud, visit the Mirantis website at mirantis.com/nfv. For 
more information on the power of DPDK to optimize Intel 
processors for private clouds, visit intel.com/dpdk.
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Figure 2. An example of vCPE with open-source components and Mirantis® VIM
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1 Mirantis. mirantis.com/support/enterprise-support-options.
2  DPDK software running on a current generation Intel® Xeon® processor E5-2658 v4 achieves 233 Gbps (347 maximum packets per second [Mpps]) of L3 forwarding at  

64-byte packet sizes. For more information, please visit intel.com/dpdk.
3 According to Mirantis internal testing performed in 2016.

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark* and 
MobileMark*, are measured using specific computer systems, components, software, operations and functions. Any change to any of those factors may cause the results to 
vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product 
when combined with other products. For more complete information visit intel.com/performance.

Tests document performance of components on a particular test, in specific systems. Differences in hardware, software, or configuration will affect actual performance. 
Consult other sources of information to evaluate performance as you consider your purchase. For more complete information about performance and benchmark results, visit 
intel.com/benchmarks.

Cost reduction scenarios described are intended as examples of how a given Intel- based product, in the specified circumstances and configurations, may affect future costs 
and provide cost savings. Circumstances will vary. Intel does not guarantee any costs or cost reduction.

Intel does not control or audit third-party benchmark data or the web sites referenced in this document. You should visit the referenced web site and confirm whether 
referenced data are accurate.

Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Performance varies depending 
on system configuration. No computer system can be absolutely secure. Check with your system manufacturer or retailer or learn more at intel.com.

Intel disclaims all express and implied warranties, including without limitation, the implied warranties of merchantability, fitness for a particular purpose, and non-infringement, 
as well as any warranty arising from course of performance, course of dealing, or usage in trade.

Intel, the Intel logo, and Xeon are trademarks of Intel Corporation in the U.S. and/or other countries.

Mirantis is a registered trademark of Mirantis, Inc.
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