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Agenda 

1. Setting the context: 
ONAP Operations Manager (OOM)

2. Kubernetes vs. Docker Swarm
3. How TOSCA Can Help?

a. Integration
b. Future Proofing
c. Reusing Technologies

4. ONAP OOM R2 Proposal 



Context: ONAP Operations Manager

• Flexible Platform 
Deployment

• State Management of 
ONAP platform 
components 

• Platform Operations 
Orchestration / Control 
Loop Actions



Context: ONAP Operations Manager



Context: ONAP Operations Manager - R1



Container Orchestration

• Multiple Hosts
• Placement Control
• Networking
• Affinity/Anti-Affinity
• High Availability
• Scaling
• Load Balancing
• Rolling Upgrades



Kuberneres 

• Open sourced by Google
• Master/worker
• Pod unit of deployment/scale
• Replication Controller (autoheal/scale)
• Service support with LB external IP
• Overlay networks (IP per pod) + DNS
• No supported master HA
• Container agnostic
• Placement, affinity + anti-affinity
• YAML deployment model



Kuberneres



Docker Swarm 1.12+

• Integrated into Docker engine
• Manager/worker
• Auto heal, manual scale
• Service support with LB fixed IP
• Overlay networks & DNS
• Highly available manager
• Network security (TLS) with CA
• Node placement + Affinity/anti-affinity
• Deployment modeling via Compose



Docker Swarm 1.12+



How Do They Compare?

• Swarm Setup Super Simple a+
• Lack of Pod in Swarm a –
• Lack of HA in Kubernetes a –
• Swarm tie to Docker may be a –
• Swarm lack of autoscale may be a –
• Swarm built in security a +
• Swarm playing catchup (service/replicas)

But also has some cool features



Waves Of Changes Are Getting Quicker

Disruption is Everywhere! 

...I was using this slide in 2016... … Meanwhile in 2017 (Only 12 months later)
ONAP VVP(ICE) is already using Rkt Containers



Standard Modeling == Automation at Scale

ONAP Already Uses TOSCA for VNFs and Network Services Orchestration

Use what’s already working, but be ready for changes 



TOSCA Basic Concepts



Model Driven Service Orchestration - Types 

tosca_types.yaml

Tosca.
Nodes.
Compute

Create

Configure

Start

Stop

Delete

/implementation/create

/implementation/configure

/implementation/start

/implementation/stop

/implementation/delete

Tosca.
Nodes.
WebApp

Create

Configure

Start

Stop

Delete

/implementation/create

/implementation/configure

/implementation/start

/implementation/stop

/implementation/delete

Tosca.
Nodes.
Database

Create

Configure

Start

Stop

Delete

/implementation/create

/implementation/configure

/implementation/start

/implementation/stop

/implementation/delete

Node Types
Properties
Attributes
Lifecycle Interfaces

● Normative node types (Compute, Network, etc’)
● Relationship types.
● Lifecycle operations and implementations 

(create, configure, start and others)
● ARIA supports custom types.



TOSCA Application Topology

tosca_app_template.yaml

Tosca.Nodes.Compute

Tosca.
Nodes.
WebApplication

C

S

C

S Tosca.Nodes.Compute

Tosca.
Nodes.
Database

C

S

C

S

Con

● TOSCA Template describes the topology of the application.
● Topology templates use TOSCA node types describing the nodes and their  

relationships using normative and custom types.
● Templates can also define implementations for lifecycle operations. 

Containment
Connection



tosca_types.yaml

Declarative Model-Driven Orchestration

tosca_app_template.yaml

Tosca.Nodes.Compute Tosca.Nodes.Compute

Tosca.
Nodes.
Database

Tosca.
Nodes.
WebApplicatio
n

C

S

C

S

C

S

C

S

Con

Compute(WebApp) 
CreateC

Compute(WebApp) 
StartS

WebApp CreateC

WebApp StartS

Compute(DB) CreateC

Compute(DB) StartS

WebApp CreateC

WebApp StartS

WebApp ConnectTo DatabaseCon

Deployment 
STATE

Tosca.
Nodes.
Compute

Create

Configure

Start

Stop

Delete

/implementation/create

/implementation/configure

/implementation/start

/implementation/stop

/implementation/delete

Tosca.
Nodes.
WebApp

Create

Configure

Start

Stop

Delete

/implementation/create

/implementation/configure

/implementation/start

/implementation/stop

/implementation/delete

Tosca.
Nodes.
Database

Create

Configure

Start

Stop

Delete

/implementation/create

/implementation/configure

/implementation/start

/implementation/stop

/implementation/delete

INSTALL 



ONAP OOM TOSCA Template



Allowing Multiple ONAP Deployments

ONAP TOSCA 
Template

Deployment

Deployment

Deployment

● Dev, QA, Production 
● Multi-Site deployment 
● Multi-Cloud deployment



Deploy Infrastructure - OpenStack, K8ns, etc’

ONAP OOM

Deployment

Controller Nova Node Nova Node

OpenStack

VM K8s Node

VM K8s Node

Deployment

VM Kubernetes NodeVM

Kube 
Master

Fabric
SSH

OpenStack
API

kubernetes-bp.yaml(Opt)

Kubernetes 
Plugin

OpenStack 
Plugin

https://gerrit.onap.org/r/gitweb?p=oom.git;a=blob;f=onap-blueprint.yaml 

● Deploy OpenStack Infra
○ VMs, Keys, Nets,etc’

● Deploy Kubernetes
○ Setup NS,Pods,etc 

https://gerrit.onap.org/r/gitweb?p=oom.git;a=blob;f=onap-blueprint.yaml


Deploy ONAP 

ONAP OOM

Deployment

Controller Nova Node Nova Node

OpenStack

VM K8s Node

Pod

ONAP Services

VM K8s Node

Deployment

Pod

ONAP Services

VM Kubernetes Node

Pod

ONAP SO..SDC

VM

Kube 
Master

Fabric
SSH

Kuberneres 
API

OpenStack
API

Kubernetes 
Plugin

OpenStack 
Plugin

tosca-blueprint.yaml

kubernetes-bp.yaml(opt)

https://gerrit.onap.org/r/gitweb?p=oom.git;a=blob;f=onap-blueprint.yaml 

● Deploy ONAP 
on Kubernetes 

https://gerrit.onap.org/r/gitweb?p=oom.git;a=blob;f=onap-blueprint.yaml


ONAP TOSCA Template 

(ONAP OOM)

  ONAP-tosca-blueprint.yaml

kubernetes_node_host
type:cloudify.openstack.nodes.Server

kubernetes_master_host
type:cloudify.openstack.nodes.Serve
r

Kubernetes_master
type:Kubernetes_master init_pod

Type: cloudify.kubernetes.resources.Pod

mso_app
type:cloudify.onap.kubernetes.App

 message_router_app
type:cloudify.onap.kubernetes.App

sdc_app
type:cloudify.onap.kubernetes.App

aai_app
type:cloudify.onap.kubernetes.App

robot_app
type:cloudify.onap.kubernetes.App

vid_app
type:cloudify.onap.kubernetes.App

sdnc_app
type:cloudify.onap.kubernetes.App

portal_app
type:cloudify.onap.kubernetes.App

policy_app
type:cloudify.onap.kubernetes.App

appc_app
type:cloudify.onap.kubernetes.App

https://gerrit.onap.org/r/gitweb?p=oom.git;a=blob;f=onap-blueprint.yaml 

https://gerrit.onap.org/r/gitweb?p=oom.git;a=blob;f=onap-blueprint.yaml




Benefits of Using TOSCA in OOM

• Mixing and Matching Technologies
• Manage the different layers of the stack

- Bare-Metal, OpenStack, Kubernetes, 
• Use or deploy additional software stacks or infrastructure as 

needed
- {For Example use external HAMariaDB with Galera: 

https://github.com/cloudify-examples/mariadb-blueprint }
• Allow the operator or distro choose the stack

https://github.com/cloudify-examples/mariadb-blueprint


Summery



ONAP TOSCA Template  is offered as part of the ONAP OOM project
- Deploy K8s cluster on OpenStack for ONAP
- Use  Existing K8s cluster which allows the flexibility to connect
- Manage k8s cluster from within ONAP framework 
- Healing and Scaling of K8s nodes/Pods is included
- ONAP Services Deployment (SO,SDC,DCAE,others) through TOSCA
- Dynamic Deployments  by leveraging the TOSCA relationships, inputs etc’
- Single pane of glass for the ONAP Stack, managing K8s and non K8S 

services such as stateful services.
- Use same TOSCA operational model for running NFV and ONAP cluster
- Mature Multi Cloud support (OpenStack, K8S, VMware, AWs, etc..)

Summery

https://wiki.onap.org/display/DW/OOM+with+TOSCA+and+Cloudify


Thanks


