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A preintegrated solution, HPE NFV Director tames the wild complexities introduced by 
network functions virtualization (NFV) in telecommunications networks. It brings together 
HPE capabilities in operations support systems (OSS) and information technology (IT) 
management to provide a comprehensive, multivendor NFV orchestrator solution.

Gaining benefits—NFV

Network functions virtualization (NFV) is quickly gaining acceptance as the new approach to 
delivering communication services. The promises of greater flexibility and dramatically reduced 
time to introduce new services, coupled with the cost advantages, are driving communication 
service providers (CSPs) around the world to begin deploying NFV-based services.

What is NFV? In its simplest form, it is the application of the virtualization and automation 
techniques coming from the IT to transform network functions and equipment in a carrier’s 
networks so they can be moved from dedicated bespoke hardware to general purpose IT 
infrastructure. 

The transformed network functions are called virtual network functions (VNFs). This new 
approach to building networks and offering network services promises significant business 
benefits, including:

•	Improving business agility

•	Enabling greater innovation

•	Providing improved scalability and flexibility

•	Reducing capital and operational costs

These benefits, however, will not come without careful consideration of the operational 
challenges introduced by NFV.

Creating challenges, too

While NFV shows lots of promise, it also introduces new operational challenges. Without 
adequately addressing these challenges, the promises of NFV will be unrealizable. 

Some of the new operational challenges introduced by NFV include:

•	The need to model the relation between an abstract, logical (virtual) infrastructure and the 
physical infrastructure. This can be further complicated by hybrid environments—those 
with some network functions virtualized and some still physical. A network function may 
correspond to a device in one part of the network and to a virtualization service in another.

•	The need to monitor at both the physical and the virtual level, requiring mapping between the two.

•	Complications that arise from distribution of virtual network functions. Since these can consist 
of multiple components, each independently deployed, some VNFs may span across multiple 
data centers. This distribution will become more dramatic as:

 – VNFs gain in sophistication.

 – New software paradigms are introduced by the VNF vendors to dramatically increase 
availability, or to decrease latency or backhaul costs through optimized distribution of 
functionality.

Whether the needs are modest or sophisticated, HPE NFV 
Director provides the necessary mechanisms and controls 
to successfully operationalize a Network Function 
Virtualization deployment.
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Network functions virtualization (NFV) 
and software-defined networking (SDN)
SDN and NFV are not dependent on each 
other, but are highly complementary and 
mutually beneficial.

SDN and NFV are not dependent on each 
other, but are highly complementary and 
mutually beneficial.

•	 Decrease unit cost of network functions by:

 – Moving from physical network 
functions to software running on 
COTS hardware

 – Optimizing utilization of the 
infrastructure through virtualization, 
such as multiple instances and 
software-based redundancies 

•	 Lower management cost of those 
functions because they are now 
“IT based”

SDN is about dynamic programmability in 
the core routing network to:

•	 Introduce new services faster because 
SDN enables flexible (re)configuration 
and more automation

•	 Lower the management costs of  
end-to-end networks because SDN 
can create an abstraction on which 
automated management processes 
can be applied (vs. bespoke, per box, 
proprietary scripts)

•	 Enable virtualization and mobility by 
defining networks that dynamically 
follow virtual and physical devices—even 
when they move and connect to the 
network at varying locations

•	 Eventually lower unit cost of network 
devices (commoditization) because they 
are now COTS-based

https://www.hpe.com
https://www.hpe.com/csp/nfv
https://www.hpe.com/csp/nfv
https://www.hpe.com/csp/nfv
https://www.hpe.com/csp/nfv


•	Opportunities to unbundle appliances and deliver services, based on best-in-class solutions 
from many vendors. This will accentuate the requirement for tools that can coordinate and 
manage end-to-end functionality across all vendors.

•	Networking and asset inventories become much more dynamic. This means a VNF will take 
hours or minutes to deploy—and not months or weeks.

•	The interactions of many individual VNFs competing for resources will need to be coordinated. 
This will require applying policies at global level, as well as at service level.

Capacity management and disaster recovery require entirely new tools and strategies in the 
dynamic world of NFV.

HPE has strengths in Orchestration, OSS fulfillment, assurance, and converged infrastructure 
management. With them, HPE can help you address these challenges, enabling you to realize 
the promises offered by network functions virtualization.

Specifications for network function virtualization are being driven by broad industry 
participation in the European Telecommunications Standards Institute (ETSI). 

Delivers NFV orchestration

HPE NFV Director provides a common point to ensure consistent management and behavior 
of VNFs, regardless of vendor, enabling each VNF to efficiently run on heterogeneous hardware 
platforms and virtualization environments. It takes responsibility for automatically managing the 
end-to-end service across VNFs.

HPE NFV Director is designed to meet the evolving ETSI specifications for the NFV 
orchestrator functionality. This includes the orchestration and management of virtual network 
functions and network services, providing the global resource management, and consistently 
applying global, cross-VNF, and VNF-specific policies.

Within the ETSI model, VNF managers are responsible for the virtual network functions lifecycle 
actions—deciding to scale in or out, for example. HPE NFV Director can work with external VNF 
managers, when supplied by the vendors. It also can provide the VNF manager functionality 
through its embedded functions, which compensate for completely or partially missing VNF 
manager functionality in the vendor solutions or in virtual network functions created from 
basics by carriers.
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Manage virtual resources
HPE NFV Director is responsible for the global resource management, allocating resources 
from an appropriate pool that satisfies the requirements of the VNF and of global policies 
(beyond the scope of a VNF). The global resource management policies can include provisions 
for disaster recovery, with separate disaster recovery processes automatically handling the 
recovery scenarios.

HPE NFV Director introduces the concept of Virtual Datacenter (VDC). The VDC concept allows 
for effective and efficient resource management. It allows the operator to define and create 
virtual VIM abstraction carved out from resources from multiple different physical data centers. 
The VDC paves the way for tenant level separation of resources. This allows service provider 
operators to target the services for an end customer to the dedicated set of resources.

Model and Design VNFs
To aid quicker onboarding of the VNFs, NFV Director provides a graphical tool to model and 
design VNF descriptors. NFV Director provides Component and VNF designer to model and 
design complex VNF templates from simple building block templates. This allows operators 
to have control over the VNF placement, monitoring, and resource management as per their 
specific needs.

Provision VNFs
When dealing with an external VNF manager, HPE NFV Director can support both of the 
interaction modes discussed by the European Telecommunications Standards Institute:

•	HPE NFV Director provides global resource allocation while VNF managers interact directly 
with each virtualized infrastructure manager (VIM) within the scope of the resources they 
have been allocated

•	HPE NFV Director interacts with the virtualized infrastructure manager on behalf of the 
VNF manager

The latter model ensures a simpler interaction among the VNF manager, the virtualized 
infrastructure manager, and the HPE NFV Director—delivering better consistency in the 
resource usage.
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Based on defined policies, HPE NFV Director can deploy a VNF in a single site or across 
multiple sites. These sites can come from different vendors and use different types of VIM, 
enabling different VNF components to be in diverse environments. For example, 

•	A virtual CPE network service could have some of its components deployed at the customer 
premises on a VMware® vCenter™ VIM while other components may be deployed centrally in 
CSP’s carrier data centers hosted on OpenStack® VIM.

•	A virtual EPC service where VNFs (such as HSS) could be deployed in redundant 
configuration in 2 different CSP data centers hosted on OpenStack VIM.

Just creating the VNF components is often not sufficient to have a working service. The 
network connectivity between different VNFs—and even between different components within 
the same VNF—also needs to be provisioned. Whether the network is a traditional network 
or is based on SDN technology, HPE NFV Director can automatically provision and configure 
the end-to-end connectivity, ensuring that the complete network service is consistently and 
correctly set up.

Monitor virtual resources and VNFs
The role of HPE NFV Director does not stop with the provisioning aspects. It also addresses the 
monitoring complexities introduced by the virtualization abstractions. To this end, HPE NFV Director:

•	Actively monitors each VNF component (typically a VM) created

•	Correlates the physical infrastructure view into VNF-specific virtual infrastructure views

•	Provides capability to receive KPIs and notifications from the VNF manager or the VNF Element 
Management System (EMS) to use them to trigger lifecycle actions such as Scale and Heal

The provisioning and monitoring functions can be brought together through rules that define 
manual or autonomous scaling and placement actions, based on measured key performance 
indicators (KPIs). The rules can be used to globally implement policies or per VNF. The rules 
can incorporate external information and may connect to external systems, be triggered 
automatically (closed loop) or after operator acknowledgement (open loop), enabling a rich set 
of autonomous capabilities.

Inside HPE NFV Director

HPE NFV Director consists of four major components: model-based coordination and control, 
agentless monitoring, dynamic topology-based correlation, and rules-based autonomous actions.
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Model VNFs using VNF Designer
HPE NFV Director comes with a VNF and VNF component designer that allows service provider 
operator to model and design the VNF, its components, the required virtual infrastructure, 
specify policies relevant to its placement, monitoring, lifecycle operations and define automated 
actions. The modeled VNFs are saved as templates in VNF catalogs. 

The Designer aids in quick modelling and visualization of VNFs before it can be deployed on 
virtual infrastructure.

Discover VIM and maintain global resource inventory
HPE NFV Director has a discovery component that discovers the available virtual and physical 
resources exposed by underlying Virtual Infrastructure Managers. NFV Director uses VIM  
plug-ins that perform resource discovery by using VIM APIs. The resources discovered from 
multiple VIMs are maintained and reconciled in the resource inventory databases.

Currently, NFV Director supports VMware vCenter and OpenStack VIMs. 

Design Virtual Datacenter and deploy VNFs into them
Service providers can organize their NFV environment into multiple organizations and 
underlying domains in line with the lines of their business. The service providers could provide 
their customers specific tenant view of their services, VNFs, and resources hosted for them. This 
will require the service providers to set up islands of compute infrastructure, which defeats the 
purpose of virtualization in terms of bringing in efficiency and effective usage of resources.

HPE NFV Director solves this problem by introducing the concept of Virtual Datacenter 
(VDC). The VDC concept allows the service provider operator to define and create virtual VIM 
abstraction carved out from resources from multiple different physical data centers. The VDC 
paves the way for tenant level separation of resources. This allows service provider operators to 
target the services for an end customer to the dedicated set of resources.

The VNFs are deployed into the designated VDCs that provide the resources required at the 
same time satisfying the tenancy based separation for access. NFV Director provides different 
levels of users for managing the VNFs and associated infrastructure such as Domain level, 
Tenant level, VDC level and VNF group level users. A user at a specific level will have access to 
all the resources at the level and below it.

The user management is centrally configurable and can leverage the existing LDAP or Active 
Directory installation in service provider environment.
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Model-based coordination and control
The core component of HPE NFV Director is the model-based coordination and control 
function. The role of this component is to maintain the data models and global resource 
inventory while orchestrating the required changes to manage VNFs. 

The component is powered by a full-featured telecom activation platform. This enables the 
HPE NFV Director to be easily extended to manage physical network functions and devices in 
addition to virtual network functions in a multivendor environment.

The NFV Director model offers a structure that is used to maintain control over your 
environment with the flexibility that you need to quickly introduce new types of VNFs. The 
model consists of definitions, templates, and instances. Each of these consists of artifacts, or 
objects (the nouns) and relationships (the verbs). 

The definitions provide the constructs that are known by NFV Director, defining what is allowed 
through abstract concepts (like generic “VNF” or “policy”). NFV Director comes with a rich set of 
definitions. If they prove insufficient for your needs, they can easily be enhanced or augmented 
with new constructs. 

Templates provide the catalog of the VNFs and its components, describing the catalog items 
that you want to orchestrate (like “HPE vSR VNF” or “platinum customer scaling rules”). By just 
filling in the request-specific information, templates allow for an easy creation of new instances. 
These are maintained as instance information and serve as a comprehensive inventory that can, 
if needed, be exported to a classical OSS inventory system. 

NFV Director uses a set of workflows to manage the process instantiating or modifying changes 
in the model. NFV Director uses workflows for configuring the infrastructure to implement 
the model. Any required changes are done in a transactional manner, ensuring that things 
are always left in a known state in case of errors. This simplifies automated recovery once the 
source of the error has been resolved.

NFV Director allows the operator to assign quotas for resource usage. The quotas can 
be allocated for virtual compute and network resources, templates and catalogues. 
NFV Director ensures that the quotas allocated are not violated during resource allocation for 
VNF deployment. NFV Director performs periodic resource discovery. NFV Director reconciles 
the discovered resources with the global resource inventory and recalculates the quota 
availability. This quota mechanism ensures that the resources are managed efficiently and made 
available justly to the different tenants that compete for the resources.

Agentless monitoring
The abstractions introduced by network functions virtualization present a number of new 
components and systems that need monitoring. Existing OSS systems are generally not 
set up to provide this monitoring, especially with the highly dynamic nature of the relation 
between the virtual and physical layers.

To resolve this, HPE NFV Director includes the agentless monitoring component. Built using 
Micro Focus SiteScope, it can monitor a wide variety of monitoring points, issuing events, 
or executing commands when predefined thresholds are crossed. Since different virtual 
network functions have different monitoring needs, the monitoring points and thresholds are 
automatically configured by HPE NFV Director as the VNF is provisioned or modified. As an 
agentless solution, HPE NFV Director does not require the installation of monitoring agents on 
the target systems.

The individual VNF managers are responsible for monitoring their own internal faults and 
performance, possibly augmented with traps and KPIs provided by HPE NFV Director. When 
VNF management functionality is provided out of HPE NFV Director (through the embedded 
VNF manager), it may be necessary to collect application-specific monitoring information. This 
is done using application-specific monitors delivered as a part of a VNF-specific plug-in.
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Dynamic topology-based correlation
For proper management of NFV, correlation needs to happen at multiple levels, including 
correlation provided as part of the orchestration function. Built using HPE Unified Correlation 
Analyzer (UCA) Event-Based Correlation as a foundation, the dynamic topology-based 
correlation component of HPE NFV Director provides the two levels of correlation for which 
an NFV orchestrator is responsible. It also provides additional correlation capabilities that are 
required when the embedded VNF manager functionality is being used.

First, HPE NFV Director correlates information from the physical infrastructure into the 
various logical views of the virtual infrastructure used by each VNF or tenant. Since HPE NFV 
Director understands multi-VIM implementations, as well as the networks interconnecting 
virtualized infrastructure managers, it can provide a complete end-to-end view of the logical 
infrastructure. And since this is an integral component of HPE NFV Director, the topology used 
for the correlation is dynamically adjusted as the mappings between the physical and virtual 
infrastructures change.

Second, the correlation function will take information from the VNF manager, EMS systems and 
VIM about the status of each virtual network function, associated infrastructure involved and 
correlate this into a view about the network service.

Finally, when the embedded VNF manager functionality is being used, HPE NFV Director will 
correlate the information from the different components into information about the VNF.

Rules-based autonomous actions
An important role of an NFV orchestrator is to consistently provide common policies across 
multiple virtual network functions and sites. The rules-based, autonomous actions component 
of HPE NFV Director takes this a step further by manifesting the policies through these actions.

Powered by HPE Unified Correlation Analyzer Automation, this component can take information 
and stimuli from within HPE NFV Director, as well as external systems. Through a defined and 
extensible set of rules, the policies are implemented through a set of actions. These actions can 
be internal to HPE NFV Director or directed at the virtual network functions, the infrastructure, 
or an external system. Actions can be configured to execute in open loop (request operator 
confirmation before executing) mode or closed loop (automatically execute) mode.
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Feature Description 

Provisioning capabilities •	Orchestration of VNFs

•	Global resource management

•	Works with external (VNF-supplied) VNF managers or directly provides VNF manager functionality

•	Capability to provision and manage different networks such as intra and inter DC, WAN and SDN based networks

Monitoring capabilities •	Provides the required monitoring of the virtualization components

•	Correlates physical infrastructure information into logical/virtual infrastructure information

•	Correlates VNF information into network service information

Multivendor Multivendor orchestration across
•	VNF, whether the VNF includes VNF manager or not

•	VIM, OpenStack-based or direct access to VMware vCenter

•	Hypervisors, including KVM and VMware®

•	Infrastructure (servers, storage, and networking)

Multisite, multitenant •	Can orchestrate across multiple sites, managing placement of components based on requirements and policies

•	Intrinsically supports multiple tenants, whether the tenants are customers or operational domains

•	Discovers resources from multivendor VIMs and maintains global resource inventory

•	Manages tenancy based quota on resources, templates and catalogues

Supports multiple ETSI interaction models •	Provides a VIM proxy interface to the VNF Manager

•	Supports third-party NFVO-VNFM-VIM interactions

Virtual Datacenter support •	Create Virtual Datacenters (VDCs) with resources from multiple DCs interconnected via SDN 

•	Seamless inter Datacenter connectivity via SDN

•	Virtual Datacenter (VDC) Manager GUI to create and manage VDCs 

GUI based VNF Designer for modelling •	Build VNF templates, add policies and monitors, define connectivity to VNF model 

•	Lego model—Design complex VNFs with simple and reusable components (like Lego blocks), comes with library of 
resources and VNF components 

•	Publish the designed models into shared catalogs 

Extensible and customizable •	Field or service provider extensible with versioning and upgrade facilities to manage evolving services

Key features



HPE OSS solutions
HPE is the leading software vendor that has recognized capabilities in the three areas critical 
for managing NFV:

•	OSS fulfillment

•	OSS assurance

•	IT management

HPE OSS solutions for network function virtualization bring these three capabilities together 
with HPE NFV Director to provide a comprehensive solution that addresses all aspects of 
management and operational control of your services—whether they are virtualized, traditional, 
or hybrid.
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Key benefits

HPE NFV Director is based on proven OSS and IT management products. It is designed with 
the experience of early network function virtualization trials and proof of concepts with major 
communications services providers and network equipment providers. Providing the required 
operational support, it enables you to focus on your NFV services and strategy. 

HPE NFV Director allows you to

•	Safely transition your network from physical to virtualized mode

•	Fully realize the benefit of the NFV promise by properly operationalizing the deployment

•	Easily integrate virtualized network function into your OSS and IT environment

•	Grow from simple virtualization use cases to very complex use cases

•	Avoid creating new technical or organizational silos of management for network functions 
virtualization

•	Fully benefit from a standards based and multivendor approach

•	Enable easier and quicker deployment of network functions for faster innovation and 
increased revenue

Get a complete solution
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Virtualized network functions
The HPE VNF ecosystem is designed to provide comprehensive NFV solutions, bringing 
together our own VNFs (integrated off-the-shelf with HPE NFV Director) with partner VNFs. 
Through the HPE OpenNFV program, partners gain access to HPE technologies that accelerate 
development, integration, and time to market.

HPE Next Generation infrastructure
HPE Next Generation infrastructure brings together the complete NFV infrastructure. It includes

•	HPE Helion (HPE’s distribution of OpenStack) virtualized infrastructure manager, enhanced 
with tools that support hybrid (virtual and physical) delivery and simplify the installation and 
administration

•	HPE Converged Infrastructure consisting of servers, storage, and networking

•	OneView, a unified platform to manage the converged infrastructure

Work with us

As the trusted partner for OSS transformation, HPE has the unique combination of many 
years of transformation consulting experience gained from small to large and complex 
OSS transformation projects worldwide, industry-leading solutions, mature deployment 
methodologies, and highly experienced delivery teams.

HPE is an active member of the TMF, helping drive the development and adoption of TMF 
eTOM standards. HPE is equally active with Information Technology Infrastructure Library 
(ITIL®) and is the only technology vendor to author one of the five ITIL v3 core books. In 
addition, HPE has authored the ITIL glossary and has built the overarching process maps for 
the new library.

Combining this rich experience, HPE brings the best of both to our consulting and product 
development. An active participation in TMF and ITIL, as well as other bodies closely aligns 
HPE solutions with where the industry is going, so investments made today continue to pay off 
long into the future.

The HPE OSS Transformation solution is:
•	Built on more than 20 years of deep and broad OSS experience

•	Successful in more than 500 customer deployments worldwide

•	Backed by a portfolio of more than 300 field-proven best practices

•	Integrates OSS capabilities from HPE and solution partners

Further, the HPE OSS Transformation solution:

•	Gives customers access to HPE Pointnext services personnel available in more than 170 countries

•	Enables fast deployment with minimal disruption to existing operations, together with 
HPE global delivery and integration teams. It gives customers the peace of mind that comes 
with local experts based near them who speak their language

•	Brings HPE Enterprise Services with a complete capability to manage and operate OSS

Overall, HPE can offer a variety of financing and operating approaches for OSS, depending on 
the individual needs of a customer.
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Benefits from HPE Pointnext

HPE Pointnext offers a proven way for navigating through your transformational journey.

•	Consulting: HPE Solution Consulting Services helps define business transformation and 
translate strategies into actionable solutions.

•	Implementation: HPE Solution Implementation Services offers a low-risk project lifecycle 
across design, development, customization, and network and system integration.

•	Management: HPE Solutions Management Services increases the operational efficiency 
of your existing solutions, including reactive, proactive, operational, and enhancement 
management services.

•	Outsourcing: HPE Pointnext offers a variety of sourcing options—including IT and infrastructure 
outsourcing, application management, and business process outsourcing—designed to improve 
business agility while reducing your operational expenses.

Learn more at
hpe.com/csp/oss

Make the right purchase 
decision. Click here to 
chat with our presales 
specialists.
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