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C l o u d  N a t i ve  t r e n d  i n  N F V
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G a p  b e tw ee n  E T S I  N F V  a n d  C l o u d  N a t i ve

Cloud Native and ETSI NFV
• Current industry reference for NFV is ETSI-

NFV, focusing on VM based solutions  
• Cloud native was originated from web scale 

providers in eCommerce and distribution
• There is a gap that needs to be bridged 

between ETSI-NFV and Cloud Native 
solutions
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ETSI MANO architecture framework

E T S I  N F V  M AN O  a n d  C l o u d  N a t i ve  Ar c h i t e c t u r es

• NFV Orchestrator (NFVO)
 Network Service orchestration
 Security validation and authorization
 Global Resource Management
 Policy Management

• VNF Manager (VNFM)
 VNF Lifecycle management
 Adaptation, configuration, and coordination 

for event reporting among NFVI and EMS
• Virtualized Infrastructure Manager 

(VIM)
 NFVI resource management
 Performance and event collection and 

forwarding
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E T S I  N F V  M AN O  a n d  C l o u d  N a t i ve  Ar c h i t e c t u r es

Proposed Augmentation to ETSI MANO Reference Architecture in Cloud Native NFV
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• CNFMS (Cloud Network Function MicroService)
 The microservice that belongs to the CNF (Cloud Network Function)

• CNF (Cloud Network Function)
 The network functions deployed in the cloud as a form of microservices containers

• NFCI (Network Function Cloud Infrastructure)
 Provides the underline physical infrastructure for the network functions

• CIM (Cloud Infrastructure Manager)
 Control and manage NFCI with the capability to schedule containers in the cloud

• CNFM (CNF Manager)
 Control the lifecycle of the CNFs

• CNFFG (CNF Forwarding Graph)
 The list of the CNFs and the virtual links among the CNFs and physical endpoints

Proposed Augmentation to ETSI MANO Terminology

E T S I  N F V  M AN O  a n d  C l o u d  N a t i ve  Ar c h i t e c t u r es
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A pragmatic NFV MANO system 

N F V  M AN O  F u n c t i o na l  s u b s ys t e m s  i n  C l o u d  N a t i ve  E n v i r o n me nt   
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A pragmatic NFV Software Architecture in the Cloud Native Environment

N F V  M AN O  F u n c t i o na l  s u b s ys t e m s  i n  C l o u d  N a t i ve  E n v i r o n me nt   
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Service Design and 
Deployment Process Flow
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TO S C A S e r v i c e  M o d e l i n g  f o r  C l o u d  N a t i ve  N F V

Topology and Orchestration Specification for Cloud Applications (TOSCA)

• Common Data Modeling Language
• Facilitates high levels of service portability
• Managed by industry group OASIS 
• At the center of many open NFV orchestration projects

• Cloudify
• Tacker
• Open-O
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TO S C A S e r v i c e  M o d e l i n g  f o r  C l o u d  N a t i ve  N F V

TOSCA or YANG

• TOSCA
 Strong in orchestration
 The goal is to deploy workload into the 

cloud
 Capable of modeling topology with 

relationships

• YANG
 Strong in device configuration
 Capable of modeling attributes of virtual 

or physical devices

YANG?! TOSCA?!
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TO S C A S e r v i c e  M o d e l i n g  f o r  C l o u d  N a t i ve  N F V
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TOSCA to support NFV MANO portability

TO S C A M o d e l i ng  f o r  C l o u d  N a t i ve  N F V
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 Declarative meta model to describe cloud workloads
 TOSCA meta model contains 

• A graph of node templates and relationship templates
• Node types

 May define lifecycle operations
• Relationship types

 May define lifecycle operations
 TOSCA based orchestration engine 

• Uses the lifecycle operations to instantiate single components at runtime
• Derives the order of the component instantiation using the relationship between 

components

TOSCA Simple Profile in YAML specification

TO S C A S e r v i c e  M o d e l i n g  f o r  C l o u d  N a t i ve  N F V
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TOSCA Custom types for an example CMTS Orchestrator

E x a m p l e  u s i n g  TO S C A m o d e l i ng  l a n g ua ge  i n  C M T S  O r c h es t r a t i on

• Add custom node types
 Docker container
 Docker executable container
 Software
 Physical endpoint

• Add custom artifact types
 Volume
 Dockerfile
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TOSCA model of an example CMTS Orchestrator

E x a m p l e  u s i n g  TO S C A m o d e l i ng  l a n g ua ge  i n  C M T S  O r c h es t r a t i on

• Model the container 
deployment artifact
 With custom node types
 And custom artifact types

• Model the network 
topology
 With standard TOSCA 

relationship
• Model lifecycle operations 

and workflow
 With lifecycle interfaces in 

the node type
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node_templates:
ccmts: 

type: cabu.nodes.software
requirements:

- host: ccmts_container
- connection: RPD1

interfaces:
standard:

create:
implementation: scripts/api/install.sh
inputs:

repo: <git_repo_where_the_scripts_are_installed>
branch:  {get_input: api_branch}

configure:
implementation: scripts/api/configure.sh

start:
implementation: scripts/api/start.sh

delete:
implementation: scripts/api/uninstall.sh

TOSCA Snippet for a CMTS Orchestrator in Cloud Native environment
ccmts_container:

type: cabu.nodes.Container.Executable
artifacts:

ccmts_image:
file: ccmts:1.0
type: cabu.artifacts.Image
repository: <cabu_docker_hub_url>

requirements:
- storage:

node: ccmts_volume
relationship:

type: tosca.relationships.AttachesTo
properties:

location: /data/ccmts/db
ccmts_volume:

type: cabu.nodes.Volume

E x a m p l e  u s i n g  TO S C A m o d e l i ng  l a n g ua ge  i n  C M T S  O r c h es t r a t i on
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