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Virtualização de Redes NFV

Networking Function Virtualization - NFV



NFV – Network Function Virtualization

Software Defined Network - SDN



Network Functions Virtualization (NFV) 
A network architecture concept that uses the technologies of IT 
virtualization to virtualize entire classes of network node functions 
into building blocks, to create communication services

Hypervisor
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O que é Network Functions Virtualization (NFV)?

VM VM NFV NFV

Physical
Hardware

Virtual Switch
APP
OS

APP
OS

Aplicações físicas Virtualized Network Functions (VNF)

Network SwitchNetwork Switch

Load Balancer
Appliance

Firewall 
Appliance

Physical Network Appliances 
Network services are delivered by chaining 
Network Functions (NF) residing on physical 
appliances creating an Inflexible environment



Entendendo as Redes de Telecomunicações

CPE
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FROM…

… TO

Home environment

Home environment

Network environment

Network environment

Network functionalities at home equipment are minimised, making them as simple and stable along 

the time as possible, whereas quick evolution can be supported by SW inside operator’s network.

Simplification removes all 
incompatibilities with IPv6

IPv6 only needed in 
network environment

Operation and service 
deployment are greatly 

simplified
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Entendendo as Redes de Telecomunicações
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Topologia de rede metálica
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Rede Rígida: 54%
Rede Flexível: 46%

Rede Aérea:: 59%
Rede Subterrânea:41%
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Topologia de Rede de Fibra
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RAN – Radio Access Network



Evolução de Baseband: from BBU to CloudBB
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CDN – Content Delivery Network 
In this digital world, telecom operators are key players

Aplicações

O.S.

Conteúdos

Dispositivos

Rede
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Onde usar o NFV?
Enterprise Data Center

Telecom Service Provider

Source:  May 2015 Infonetics Research, Inc. NFV Strategies 
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SD-WAN or Virtual

CPE (vCPE)

Virtualized Mobile

Core

Service Chaining as

Part of Sgi/Gi-LAN

Deployment

Virtualized / Cloud

Radio Access

Network

Other

Leading NFV Use Cases

Use Case VNF Types

Enterprise Customer 
Premise Equipment

VPN, WAN optimization, Intrusion Detection, NAT, Firewall, VOIP

Customer Premise 
Equipment

cable television set-top boxes, DSL or other broadband Internet routers, 
VoIP base stations, telephone handsets

Mobile Core
Signaling Gateway, Packet Data Network Gateway, Mobility Management 
Entity and Home Subscriber Server

Sgi / Gi-LAN
Firewalls, NAT, Deep Packet Inspection (DPI) nodes, video and TCP 
optimizers

Radio Access Network GSM, GERAN, UTRAN, E-UTRAN / LTE
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1. VNF (Virtual Network Function):

2. EMS (Element Management System):

3. VNF Manager:

4. NFVI (Network Function Virtualization 
Infrastructure)

▪ 4.1 Compute, Memory and Networking Resources

▪ 4.2 Virtual Compute, Virtual Memory and Virtual 
Networking Resources

▪ 4.3 Virtualization Layer

5. VIM (Virtualized Infrastructure Manager)

6. NFV Orchestrator

Entendendo a “Arquitetura NFV”
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Enterprise IT vs. Cloud vs. Telecom Networks 

Nem todos os clientes para NVF são “os mesmos”.
Each requires different equipment, techniques and skills to be successful

Enterprise IT Telecom Network
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Enterprise IT vs. Cloud vs. Telecom Networks 

Enterprise IT Cloud Telecom

Primary Use 
Cases

Enterprise Apps
Depends on the tier, usually 
infrastructure services, web 

services, databases etc.
Telco VNFs

Networking
1/10GbE, 

Varied Packet Size
10/25GbE, 

Varied Packet Size
25/40GbE+, 

Small Packets

Data Plane 
Workloads

Low to Moderate Moderate to High High to Very High

Regulation Little to None Little to None High

Hardware
IA-based High Volume

Servers
IA-based High Volume

Servers
Purpose Built Appliances

Software Out-of-Box
Custom, mainly Open 

Source based
Custom



20

Enterprise IT Workloads
▪ Web serving, transaction processing and big data 

analytics 

▪ The capacity of most virtualized Enterprise IT 
applications is determined primarily by CPU 
utilization rather than network I/O

Telecom Workloads
▪ Data plane workloads for routing, switching, 

relaying or processing of network traffic payloads

▪ These kinds of workloads are I/O intensive, often 
requiring some combination of total I/O 
bandwidth and packets-per-second throughput 
that are orders of magnitude greater than typical 
of IT workloads

NVF para Telecom

O que fazem os workloads de Telecom diferentes de Enterprise IT?
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Fornecedores - Hypervisors e Switching Virtuais

Virtual
Switching

Hypervisors

LinuxContainers.org

Hypervisor

VM VM NFV NFV

Physical
Hardware

Virtual Switch

Network Switch
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Fornecedores de equipementos NFV  
Muitas escolhas
Cada um requer diferentes técnicas e conhecimentos para ter sucesso.

Hypervisors

LinuxContainers.org

DistributionsHardware
Cloud 

Software
Virtual

Switching
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NFV Adoption Factors
▪ Relative immaturity of existing NFV solutions
▪ Challenges of the OpenStack platform
▪ Need for integration
▪ Lack of a path to end-to-end orchestration and 

integration with OSS

Conclusion: the field is still wide open

Fornecedores de NFV

Source: SDNCentral Market Report | 2016 Mega NFV Report Pt. 1: MANO and NFVI



Smart 
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Wireless
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Access
Network

Core 
Network

Cloud

MM WAVE
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WIFI

NFV

SDN

HW Architecture, FPGAs, Software, Security

Telco cloud - Redes Fim a Fim (end-to-end) 



…PREPARAR PARA ENTREGAR SERVIÇOS  “telco cloud”
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Resource Pool

Storage Network Compute

Infrastructure Attributes
Power Performance Security Thermals Utilization Location

Automation  

Control

Network 

Services

Firewall VPN Router

Data 
Sovereignty NW 

Big Data MVNO, IOT

SaaS
PaaS

IaaS

Traditional Cloud Services

Telco Unique Services

IT
Convergence

Network
Admin



Internet 

of Things

NFV/MEC NFV/SDN BSS

Cloud Services
In-house or cooperative

vCPE

Telco Cloud is a cloud architected network with a mix 
of consolidated (centralized) and distributed cloud 

(at the edge) deployments. 

Telco Cloud Infrastructure
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Internet 
of Things

NFV/MEC NFV/SDN BSS

Cloud Services
In-house or cooperative

vCPE

Telco Cloud is a cloud architected network with a mix 
of consolidated (centralized) and distributed cloud 

(at the edge) deployments. 

Telco Cloud Infrastructure
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Agile Infrastructure + Agile Business Models 
will enhance existing and new propositions that deliver 

valued benefits to customers



TO IMPROVE SERVICE
CAPABILITIES

Optimize
TCO

Comply with Data
Locality

And reduce 
application
Latency

EDGE COMPUTING IS THE PLACEMENT OF
DATA CENTER-GRADE NETWORK,
COMPUTE & STORAGE 

ENDPOINT
DEVICESCloser to

The Edge
Is the

BEFORE TRANSITION
TO THE ENDPOINT

OR
Another Network

Outmost
layers of

Processing
or Network

© 2019 Intel Corporation 28



ACCESS/EDGEDevices/Things Cloud/DatacenterCORE

Enterprise/
Factories

Home

Small Cells 
licensed & 
unlicensed

Macro Cells

Wireless

Carrier WiFi

Wireline

On-premise 
Equipment

Central Offices Regional 
Central Offices 
& Data Centers

Network Edge

Enterprise View of Edge

CoSP’s view of Edge

CSP’s view of Edge

© 2019 Intel Corporation 29



Fog

Network Infrastructure
Data Center / Cloud

Mobile

Home

Industrial

Real Time
Virtualized, Reconfigurable, Software-Defined, Autonomous
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Above calculations conservatively based on 5us latency / km + congestion + transfer/processing + overheads

5G
Clients

Cloud / OTTBase Station Local CO Regional CO

BACKBONEROUTER

Core

Massive Data Sets

Data Sovereignty / Privacy

LATENCY= 40mS+

LATENCY= <5 mS

LATENCY= 10mS+

LATENCY= 100mS+

WIRELESS

WIRELINE
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Warehouse & Manufacturing 

Edge Cloud Gaming Inspection & Infrastructure Smart Stadiums VR/AR with location Security, Recognition, 
Surveillance 

ADAS Retail Smart City

Hospitality & Casinos TRANSPORTATION

© 2019 Intel Corporation 32



VR GOES BEYOND GAMING in SEVERAL INDUSTRIES

STRIVR* is a training program used in several NFL* teams 
more than twelve colleges

GE* using Oculus Rift* to demonstrate underwater 
technologies

Alchemy VR*, Google’s Expeditions Pioneer Program,* and 
other education programs are using VR with students
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Hollywood is quickly embracing VR with projects like 
Fox Innovation Lab’s* The Martian VR Experience*
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Canadian soldier using VR to improve tactical techniques 
and augmentation of awareness in combat

VR can be used in health training & education, surgery 
simulations, integrated to treatment, etc.

*Other names and brands may be claimed as the property of others. © 2019 Intel Corporation 33



https://www.youtube.com/watch?v=DZwr0izJYkc

Intel – Front Row Seats to March Madness

https://www.turner.com/pressroom/ncaa-march-madness-
live-vr-app-offer-virtual-reality-coverage-throughout-2018-
ncaa

© 2019 Intel Corporation 34
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https://www.intel.com/content/www/us/en/sports/intel-technology-at-ncaa.html?cid=sem43700027467258502&intel_term=%2Bmarch+%2Bmadness+%2Bvr&gclid=EAIaIQobChMI-q6AxpKN2gIVDjFpCh2VBQsFEAAYASAAEgKz5fD_BwE&gclsrc=aw.ds&dclid=CLGxgKyTjdoCFU-VfgodLbgAeA


AR/VR In healthcare

• PAIN MANAGEMENT

• MEDICAL TRAINING

• REHABILITATION

• MENTAL HEALTH

• REMOTE SURGERY

Sources:
https://www.goldmansachs.com/insights/pages/technology-driving-innovation-folder/virtual-and-augmented-reality/report.pdf
https://www.vrfitnessinsider.com/vr-transforms-physical-therapy-one-baby-boomer-time/

Health will be the second largest VR Market by 2025 
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