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ONAP Casablanca Architecture

(High-Level View with Projects)
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Nokia's ONAP Participation/Contribution

Nokia among the founding platinum
members of ONAP

Nokia interest in ONAP is multifaceted
« VNF and PNF vendor

 Automation, Orchestration and
Management Solution provider

ONAP contributors, as of April 3 2019

» Services business, e.g. integration,
Multivendor VNF deployment (Radisys, Clear
water, Nokia etc)

Nokia main focus areas to date in ONAP
* 5G use case/ PNF deployment

« BBS use case AMDOCS (9.34%)
« Alignment with established standards
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VNF Onboarding on ONAP
Process overview

win e e

Approve ‘ diztilauie Jhe Create Service Instance & Virtual
Service for : Sulies

T service Hieiolmn
distribution
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Create VSP Approves VF
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Approves

Preload the VNF topology
SDN-C
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HLD & LLD Create/launch VF-Modules

Create Service

Service
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L andscape of modeling in ONAP

Deployment Design

Model e ~
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VNF Modelling

Vendors Provider
HOT ., Parser Design-time Run-time
) LCM
TOSCA L) Parser Design (MSO, APP-C, VNF-C
(TOSCA NFV) (TOSCA) (SDC) SDN-C, etc)

YANG Parser

(ETSINFV) 7 (YANG) <
v | N " Catalog

Translators
(Utilities)

Different DMs are used for VNF templates. ECOMP uses HEAT, OPEN-O uses TOSCA.
We will be working together on supporting HEAT, TOSCA and YANG VNF modeling.

The core implementation engine for LCM and operation in run time should be data
model agnostic.



VF-C architecture overview
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VNF TOSCA Template Requirements for ONAP

VNF TOSCA template is aligned to the newest TOSCA protocol, “Working Draft 04-Revision 06”.
« VNF TOSCA template supports HPA features, such as NUMA, Hyper Threading, SRIOV, etc.

* In the ONAP, VNF Package and VNFD template can be designed by manually or via model designer tools.
» The VNF package structure is align to the NFV TOSCA protocol, and supports CSAR

« The VNFD and VNF package are all align to the NFV TOSCA protocol, which supports multiple TOSCA template
yaml files, and also supports self-defined node or other extensions.

A Topology Template consists of a set of Node Templates and
Relationship Templates that together define the topology model of m
a service as a (not necessarily connected) directed graph. s e WodeTyoe
A node in this graph is represented by a Node Template.

H«equlrerr'-'.-;t ;.1ef|n|:|-:|ns

Relationship Types
Relationship Type

type for
Relationship
Template

SA2E)13]0
\JEEHEau g

i |

o meperties ™

Reference: [: [type for | H{E@:}i
https://onap.readthedocs.io/en/beijing/ o 8 5 )
submodules/vnfrgts/requirements.git/docs/Chapter5.html 4 plans{ )
[ 1
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https://onap.readthedocs.io/en/beijing/

VNF TOSCA Template Requirements for ONAP

* VNF topolo%y: it is modeled in a cloud agnostic way using virtualized containers and their connectivity. Virtual _
Deployment Units (VDU) describe the capabilities of the Vvirtualized containers, such as virtual CPU, RAM, disks: their
connectivity is modeled with VDU Connection Point Descriptors (VduCpd), Virtual Link Descriptors (VId) and VNF External
Connection Point Descriptors (VnfExternalCpd);

« VNF deployment aspects: theKl are described in one or more deployment flavours, including instantiation levels,
supported LCM operations, VNF LCM operation configuration parameters, placement constraints (affinity / antiaffinity),
minimum and maximum VDU instance numbers, and Scaling aspect for horizontal scaling.

« SR-IOV Passthrought :Definitions of SRIOV_Port are necessary if VDU supports SR-10V.

* Huge ages: Definitions of mem_page_size as one property shall be added to Properties and set the value to large if
one VDU node supports huagepages.

. NHMQ (CPU/Mem): We add definitions of numa to requested_additional_capabilities if we wand VUD nodes to support

. Hyper;Theading: Definitions of Hyper-Theading are necessary as one of requested_additional_capabilities of one VUD
node if that node supports Hyper-Theading.

« OVS+DPDK: Definitions of ovs_dpdk are necessary as one of requested_additional_capabilities of one VUD node if that
node supports dpdk.

tosca.nodes.nfv.VDU.Compute

The NFV Virtualization Deployment Unit (VDU) compute node t;I/:pe represents a VDU entity which it describes the
deployment and operational behavior of a VNF component (VNFC)

tosca.nodes.nfv.VDU.VirtualStorage

The NFV VirtualStorage node type represents a virtual storage entity which it describes the deployment and operational
behavior of a virtual storage resources

Reference : https://onap.readthedocs.io/en/beijing/submodules/vnfrqts/requirements.git/docs/Chapter5.html
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TOSCA Template updates for VNF deployment via VF-C /CBAM (VNFM)

1. The VNF must declare the externalVnfmld and onapCsarld as modifyable attribute in CBAM package. Each
should have a default value. (The concrete value will be filled out by CBAM)

2. Each operation must declare a jobld additional parameter in CBAM package (value will be filled out by CBAM)

3. The heal operation must declare the jobld, vmName, vnfcld and action parameters in CBAM package (values will
be filled out by CBAM)

4, kE)ach ope)ration (including built-in) must include the following section as the last pre_action (all JS are provided
y CBAM

javascript: javascript/cbam.pre.collectConnectionPoints.js include: - javascript/cbam.collectConnectionPoints.js
output: operation_result

CBAM supplied JavaScripts
cbam.post.collectConnectionPoints.js
cbam.pre.collectConnectionPoints.js
cbam.collectConnectionPoints.js

Reference:
https://docs.onap.org/en/latest/submodules/vfc/nfvo/driver/vnfm/svnfm.git/nokiav2/docs/vnfintegration.html

10  © 2018 Nokia NOKIA


https://docs.onap.org/en/latest/_downloads/94ffad9e8b25de57e095c24966ec3248/cbam.post.collectConnectionPoints.js
https://docs.onap.org/en/latest/_downloads/e3d2c04bd9bd9960f65cb8ef42d4604a/cbam.pre.collectConnectionPoints.js
https://docs.onap.org/en/latest/_downloads/d56fb0fd03e75ca500c15eff37889b1e/cbam.collectConnectionPoints.js

TOSCA Template updates for VNF deployment via VFC

The ONAP packag{e must be written so that the VDU.Compute, VDU.VirtualStorage, VnfVirtualLinkDesc,
VduCpd has exactly the same name as in CBAM package

the metadata section of the ONAP package must be the following:

vendor must be the same as in Nokia package vendor field o
vnfdVersion must be the same as in Nokia package the descriptor_version field
name must be the same as in Nokia package the product_info_name field

he version must be the same as in Nokia package the software_version field

he vnfmType must be NokiaSVNFM

h
h
h

ONONON)

t
t
t
t
t
The complete CBAM package must be placed in the in Artifacts/OTHER/cbam.package.zip file

Convertor:

Visit http://msb.api.simpledemo.onap.org/api/NokiaSVYNFM/v1/convert
Select the CBAM package to be converted into an ONAP package

Click on upload button and the ONAP package will be downloaded

Reference: https://docs.onap.org/en/latest/submodules/vfc/nfvo/driver/vnfm/svnfm.git/nokiav2/docs/vnfintegration.html
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http://msb.api.simpledemo.onap.org/api/NokiaSVNFM/v1/convert

ONAP VNF package

* Images are not handled
by ONAP

* Manually uploaded
to the cloud

* Linked manually to
VNFC

e VNFD embedded in ONAP
CSAR

e Certain elements
are duplicated

12  © Nokia 2018

ONAP VNF package

ONAP VNF CSAR

Artifacts Definitions

VNFM VNF package

ONAP NSD CSAR
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CBAM - ONAP integration high level architecture: component interaction

Publish it’s existence & APIs
Upload images

Trigger operation via portal
Trigger operation via VF-C NBI
Download package

Create cross VNF resources

Search for Nokia VNFM

e - e B

Trigger operation & track progress via S-
VNFM API

9. Trigger operation & track progress via
CBAM API

10. Allocate resources, (re)configure VNF

11.  Send LCN containing structural changes

12.  Modify VNF structure

13 © Nokia 2018 NOKIA



VNF deployment through ONAP

Heat Template Deployment

14  © 2018 Nokia NOKIA



Vendor

Specific VNFM

Artifacts

VNF

VNF

_

N

Static HOT

Basic VNFD with static HOT
Parametrized VNF
Ansible

Change HOT to regid vs scalable aspects D

Update VNFD and test scaling

e.g.

ONAP X resourcg_rgglstry
. ) X comma limited az
g Compliant
VNF Package
Testing for
Commissioning

A\ 4

Static HOT
(.yaml)

Environment
\ (.env) /

ONAP Artifacts

'

Topology testing for instantiation

APP-C

\_ ONAP

J

ONAP VNF Requirements:
https://onap.readthedocs.io/en/beijing/submodules/vnfrgts/requirements.git/docs/Chapter5.html
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Customer Specific Templates to ONAP

Vendor Specific

Template

» Modified to heat
template as per
ONAP
requirements

* Validated Heat

Validation in template in
Openstack

Open StaCk * Corrected all the

errors

Final Heat

template

* Deployed in ONAP
(VSP)
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Updates to Templates for ONAP Compliance

Resource Registry

*Removed vendor specific resource registry

Naming Convention

*Follow Naming convention

Additional Updates

*ResourceGroup does not deal with structured parameters (comma-delimited-list and json) - We replaced json with yaml format.
*Volumes created during runtime

eInternal Networks created during runtime

*External Networks pre-created and specified in env file

Nested config

*Removed Nested config
*Nested Heat is supported by ONAP*

User Data

*Updated User data- Meta Data

Scale-In/Scale - Out and other LCMs

*Currently removed, Handled seperately

17 © 2018 Nokia NOKIA



Example updates

Example of resource group
type: OS::Heat::ResourceGroup
LB1:
type: ALU::VMG::LB
the above one was for resource registry
MG1T:
type: ALU:VMG:MG
OAMA:
type: ALU::VMG::0AM
resource_registry:
ALU::VMG::0AM: VMG_OAM.template.yaml
ALU::VMG::LB: VMG_LB.template.yaml
ALU::VMG:MG: VMG_MG.template.yaml
CBAM - OAMA:
type: ALU::VMG::0AM
To ONAP compliance
oam_server 0:
type: OS::Nova::Serve
ONAP mg_work_server_0:
type: OS::Nova::Server
Run time Volume creation
volume_attachment:
type: OS::Cinder::\VolumeAttachment
properties:
volume_id: { get_param: cinder_id }
instance_uuid: { get_attr: [neccO, instance_id] }
mountpoint: /dev/vdj
Naming Convention:
oamACompactFlash1:
type: OS::Cinder::Volume
properties:
name: { list_join: [ "-", [ { get_param: [ cbam, vnfld ] }, OAM-A-CompactFlash1] 1]}

18 © 2018 Nokia

size: { get_param: [ cbham, extensions, oamCompactFlash1Size ] }
oam_comp_flash_01:
type: OS::Cinder::Volume
properties:
name: { list_join: [
CompactFlash1]]}
size: 2
User Data:
user_data:
str_replace:
template: "$oamSmbios"
params:
$oamSmbios: { get_param: [ resources, smbios ] }
user _data_format: "RAW*
user_data:
str_replace:
template: "$smbios1"
params:
$smbios1: { get_param: smbios_1 }
user_data_format: RAW\

base_cmg_cp.env
base_cmg_cp.yaml

, [ { get_param: vnf_id }, OAM, { get_param: oamSlotld_0 },

Radisys

vMRF

Clearwater vIMS

NOKIA



Deployment of the Service/VNF

RegionOne

1.

1

Cloud-Owners = VIMs definition

Cloud-
owner

Cloud-
ownerN

Building A
(e.g. physical address
)

Instantiations

Regis

tration

P

1.Nn

I
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A 4

Customer
A

Customer
B

REST/HTTP [

Create Region and cloud owner

Create Complex

Create service

Create tenant

Instantiate Customer from tenant/
Associate service to customer

Create VNF

Preload - e.g. configure specific VNF

heat parameters

Create/Deploy VF

Customer/Sefvices
now visible in|GUI
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Service instance

Distribution

Inwariant UUID 3

Siatus i
Create Service Instance

e dooe 7 ER=-1901 41 sl-anbd- A cd Biledafe-4 77 d-055 - d DISTRIBUTED Service Name: service

1EBtakc i 51 gaZA0T M 2a0e )
Service Invariant UUID: AE2201 T-d21-denT-Yeef-EaTET 3605287

¥R RObFA-2Ed0-2 60 ed- BE10G2 1061 B2 38 b-adt - deTavLE 1.0 Hatwnrg DISTRIBUTED imoany Service Verslon: 1.0

Qe SE10Tel BOua5IA4455 L4 Sarvice ULID: BECT 204 -8011-41 08001 -48%5b1 ad aad
Service Description: service

12171537 4-Tad3-16e0-000d- Ja0l1aab-bede-12aE-bTal- Sendca 1.0 Habwars DISTRIBUTED JmiaoF .

dfa 7407440 4303629530 L4+ Service Category: Metwork L3+

User Provided Data (=~ Indlcates required field)

Status: COMPLETE - Service Instance has heen created successfulby.

Inslance Mamea: * | Demolnstan:

Subzcrliber Name: |Sileet Subscrilar Mans v

Service Type: & |
A5/26/17 17:35:46 HTTF Status: OK {240) :
i Suppress Rollback on -

"reguast”: { Failure;
"rogquestId®: "Teb2bfEc-Sfaf-dela-acla-cdd2adTiaTE5"

'
"etartTima®: "Thu, 25 May 2017 #1:3%5:34 GMT",
"raguastBonpe": "aarvica, Entur Data and Gonfirm to
"raguestTypa": "eraataTnatanca, Creale Service Instance

"raguastietai sy | Cancel to Retum te Previows Page.

" - ., :
mpanl e : 1 Dt eniered will b lost
*modalfustomizationfama® s null,

*modelInvariantIa®: "35491ae9-be5a-4Ze8-b7RI-43dI629a535a",
‘modelTypa’: “parvice”®,
"modellanaVaralonId® s "12171814-Ta33-d46eb-b00d-dI5T49744a53",

‘modelfane”; "Service®,
"modelVeralen”: "1.0"

tr

"reguestInfo”: {
"billingAccountHunber®; null,
“callbackUrl™: owll,
"correlator”: npull,
"orderfuniec”; owll,
"produstFanilvid”: oull,
"orderversion”: nuall,
"spurce”s "VID",
"instancedams"; "emolnstanoe”,
"suppressfollback” s falee

20  © 2018 Nokia . = ' NOKIA
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VNF Deployment

21

SUBSCRISER: Demonatralion

SERVICE INSTANCE: Demolnstance

© 2018 Nokia

SERNICE TYFE: vFW
Sarviza Instanca Mama: Gamalnetancs

WP

Statug: COMPLETE - Wl has been crealed sweccasalully,

SEEVICE INSTANCE ID: 5426062 1-cMi7 -HTc-bT30-513c00B4C Z2E

Create Virtual Network Function

Service Namea: Sarvice

Subscriber Mama: Camanstration

Service Instance Mame: Camalnstanca

Madel Nama: WEP

Madel Imariant LI, G5cA2eab-1 ped-deba-boac-E3dcdddb 38ae
Madel Yarsion: 1.0

Model UUID: 9437 225634 Be - Fbef Db oSS ed Sl

User Provided Data (~ indisates required field)

DSSE2641T 17037143 HTTF Status) GRE (Z00)
[
"regqueskl": |
"raguastld”
"mtaetT ine"

"Hac3EelT—Shac—d Lol 86 Ld-ESelhedab2 Fa”
“Thu, 25 May ZA17 2L:=3T7:3F GNT",
"raqueaskioope s Menf?,
“requestTrpe”: “"createlnetsnoe”,
“regquesthDetails "y
"modslInfay
"modocliustomizatiocnams": "VEIr 17,

Miedel lavasienitdd” : "4EcEedaf-lee? —fabo-boac-83dosddbIEea
“readalTepeT s Cwalt,
"madalTHameereai e Td s " 3e943 0 a6 EA—4 e f - e f - bhd Ae S faedadt

“mads | Hame": "VER"
“modelVersionts f1.0°

Y.

"roequestInfo™s
"billiogacoouablurbes " ¢ nuall,
"eallbaehus1T s aull,
"parcalatoe": nall,
"mrdsrHombert s onull,
“produotPamni lyId”’: “ocT7icol-eldb-d300-3313-%ad9BolbEdEl”,
"orderVersion"™s nall,
"gourcc”e "WIDT,
"ingdlanceiame” @ " emoVHE"
"aupprasaiollback” = Lalaa

Instance Mame: = TlemeVWF

Produet Family: * VEW - |
LEP Reglon: + LaD - |
Tenant: * (15158 - |
Suppress Rollback on

Fallure:

Enler Dala arct Canfirm 1o
Crowle Wirtwal Metwork Function

Cancel to Return 1o Previous Pags.

Crata antared will ba last

NOKIA




VF Deployment

SUBSCRIBER: Damonatralion SERVICE TYPE: vFWW SERVICE INSTAMCE ID: 5426062 1-d8d7-4Me-b73d-51 300040228
Sarvca Instance Mame: Damcinstarca

B SERVICE INSTANGE: Demoinstance B Create VF Module
WNF: BemoWNF | TYPE: Service/VSP 1 | ORCH STATUS: Created B8 [ | Service Name: Senvice

Subscriber Hame: Demaonsiration
Sarvice Instance Name: Damolnstance
Madel Mame: ap..bage viw.madule-0
Mode! Invariamt LILID: (f6bfe03-bfch-d5aa-Bbb-3lebodod cR2d
Maodel Version: 1
Madal ULID: HapedTab-1542-4675-Beaa-40T08b0 adazy

User Provided Data |~ indicates required field)

Instance Name: * | semandodale

LCP Region: * 14D v

Tanant; * (135199 v

Suppress Rellback on

Failure:

Enter Data and Confirm o
Create VF Module

Gancel 10 Return 1o Previous Page.

Data entered will ba lost

22 ©2018 Nokia NOKIA



VF Deployment

Seawien N
Shsemibes Nummwee

Create VI Module -- a la carte

VR
Demeestenbnn

NemeVvNIL

ryom
lModcl Hame.

B4476350500c4cSbEMd. bass_viw.meduie O I

Model Invarkant UURD.
Model Verséan:

Model UUID:

Muxinl Cxndoesunine UUIE

5dcTI20E aalc 4604 abaz 52d0c0320224
1
12445635 1d79 L4487 beh8 6COJ0EI 2204,

MO LAY =4S S =T T S R0

Usar Provided Data (=~ indicatas required field)

Toslane e Name: &

LCP Mogione *

Trrnanl: ¥
Suppress Aoliback on Tadure.
SON C Pro Lood:

Uptoad Supplementary Data
[0

Crzcr Dats and Confirm to
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il Oulu

Seleet TCF 1egan

13lzc

View/Edit Service Instance

"l [

B IECHLUTE Derratduian HPWCL TP W
Serdcs nza Here emalSodF

[« QT oI [ sectreene | @ ) o vier- |
Bl vro:[pemovRi]] L demevi wpaaTEDal Sher 408 b9Md 0 CSCH S1AIUS: Croated [0 J = vrrinnine |

WM ODULE - TYPE: wl-module | GRCH STATUS: peding-elete o o |
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Topology Pre-Load
Post Script

24

Response Class

/operations/VNF-API:preload-vnf-topology-operation

Model Model Schema

(preload-vnf-topology-operation)output-TOP {
VNF-APL:output (object[(preload-vnf-topology-operation)output], optional)

H

(preload-vnf-topology-operation)output {
VNF-APIL:response-code (Some response-code, optional),
VNF-APIL:svc-request-id (Some svc-request-id, optional),
VNF-APL:response-message (Some response-message, optional),
VNF-API:ack-final-indicator (Some ack-final-indicator, optional) L

Response Content Type | application/json

Parameters
Parameter Value Description ?;‘F';gme
(preload-wnf- {"vnf-parameter-name”: "repo_url”,"vnf-parameter- body
topology- value" :"https://nexus . onap.org/content/sites/raw™}
operation)input- 1.

TOP

© 2018 Nokia

"wnf-topology-identifier™:

1
"service-type" :"1llceSbc8-cflc-Af65-bA1f-F3d37d+4A83e5",

NOKIA



Topology Pre-load
Post Script

POST http://172.16.1.57:8282/restconf/operations/VNF-API:preload-vnf- "vnf-topology-identifier": {
topology-operation

"service-type": "3daf586¢c-af0a-42b3-8a29-6853bed70186",
X-FromAppld: API client

"vnf-name": "DemoModule3",
Authorization: Basic
YWRtaW46S3A4YkoOUThzekOwV1hsaGFrM2VIbGNzZTJInQXc4NHZhbOdHbUp2VXk

"vnf-type": "Vsp..base vfw..module-0",
yVQ== yp p _

n M _ .F_ Il: IID VNFII
Accept: application/json genericvntzname emo ’

n . _ .F_ |l: n 47 _ _4 _ f n
X-Transactionld: 0a3f6713-ba96-4971-a6f8-c2da85a3176e generic-vnf-type": "bd4768a0-90ec-4c3b-b9fd O

}}

Cache-Control: no-cache

Postman-Token: e1c8dl1ec-4cd9-5744-3ac9-f83f0d3c71d4 vnf-assignments™: {

n ‘| '|‘ _ II:
Content-Type: application/json availability-zones™: 11,
( "vnf-networks": [],

input”: { vnf-vms": []

"vnf-topology-information": {

25  © 2018 Nokia NOKIA



Updates to Templates for ONAP Compliance

Resource Registry

*Removed vendor specific resource registry

Naming Convention

*Follow Naming convention

Additional Updates

*ResourceGroup does not deal with structured parameters (comma-delimited-list and json) - We replaced json with yaml format.
*Volumes created during runtime

eInternal Networks created during runtime

*External Networks pre-created and specified in env file

Nested config

*Removed Nested config
*Nested Heat is supported by ONAP*

User Data

*Updated User data- Meta Data

Scale-In/Scale - Out and other LCMs

*Currently removed, Handled seperately
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