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Distributed Orchestration Implementation Approach (Single ONAP Instance)
Service/Resource Orchestration Federation Example

The service level flow calls the
functional APl “X” irrespective
of Deployment Variation “A”,
“B”, or “C”. The Model drives a
“routing function” which calls
the specific implementation to
be used per Resource.

service Orch M@E» ’
Function

The equivalent functionality of BBx could
alternately be implemented in something other
than SO. This implementation also requires a
local proxy to make the remote call and
perhaps to map the interface. If the non-SO
implementation (Fx in this example) supports
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Deployment Resource Orch Remote the standard interface (“X” in this example)
Variation “A” ~ Function Proxies then this mapping would not be necessary.
Proxy encapsulates the application
level interface in a remote API call.
F Equivalent Resource
i i i i X o> B > [»0 . .
This subflow BBx implementation can exec.ute either Resource Orch Orch Functionality
locally or remotely, though remote execution Function

requires a local proxy to make the remote call.

Implementation

Deployment .
ploy Variation “C”

Variation “B”
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ETSI MANO B.3.1.2 and B.3.2.2 VNF Instantiation Flow (Figures B.9 and B,11)
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Orchestration Architecture View (Service Instantiate Example)

S These operation are at the
granularity of SOLO05.

Scale Out Service Instance

Create Service Instance (1-6)
Activate Service Instance (7-10

P This operation is at the 5
P Activate R

granularity of SOL003.

Resource-Level Assign (VNF, PNF, Allotted Resource, Network) Resource-Level Activate (VNF, PNF, Allotted Resource, Network)

5. Create Resource Instance Object in A&AI 8. Retrieve Network Assignments
6. Assign: Call SDNC to Obtain Resource-Level External Network Assignments 9. Create: Instantiate Resource (VNF: Spawn VDU-Level Sub-Flows, Allotted Resources: Make

Request to “Infrastructure Service” Controller; PNF: N/A)
10.Configure: Call SDNC/Generic Controller to Configure Resource Application Layer
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VDU-Level (VNF Only) (Part of Resource Level)

5A. Create VDU Instance Object in A&AI VDU-Level (VNF Only) (Part of Resource Level)
6A. Assign: Call SDNC to Obtain VDU-Level Network Assignments 8A. Retrieve VDU Network Assignments

9A: Allocate Cloud Resources (via Multi-VIM)

Allocate Clo

These seem to be
functions consistent with
that of an ETSI VNFM.
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ETSI MANO B.4.3 and B.4.4.1 Scaling Flow (Figures B.12 and B.13)
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ONAP SO plays the role
of NFVO perhaps?

ONAP/ECOMP VNF Horizontal Scaling Approach

The ONAP/ECOMP VDU-Level “Assign” makes the actual
network assignments (e.g., IPs) for the VM/container’s
internal connection points being added (no change in

VNF’s external connection points with a scaling request).
Reservation of cloud resources is covered by ETSI but

apparently not reservation of network resources.

i 1
| I

|
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| Preparation Work
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! Operation (Scale) !
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' Ack

| am assuming that running

among the functions of a VNFM, though it is
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Orchestration Architecture View (VNF Scale Out Example)

S— - — E— Scale OUER ; _— This operation is at the RS
cale Out Resource Instance granularity of SOLO03.

., from Control Loop

Resource-Level (Scale)

1. Determine Feasibility of In-Place Scaling
2. Request Scaling VNF Resource Assignment (Spawn “Assign” Resource-Level Sub-Flow)
3. Request Scaling VNF Resource Activation (Spawn “Activate” Resource Level Sub-Flow)

+ This operation is at the
Assign Resource . Activate Re
granularity of SOL003. Actiais RRsCuree

Resource-Level Assign (VNF, PNF, Allotted Resource, Network) Resource-Level Activate (VNF, PNF, Allotted Resource, Network)

2. Assign: Call SDNC to Obtain Resource-Level External Network Assignments . Retrieve Network Assignments
. Create: Spawn VDU-Level Sub-Flows

. Configure: Call SDNC/Generic Controller to Configure Resource Application Layer

NOISSNOSIA Y04 14VHd

VDU-Level (Part of Resource Level) - Request Health Check

2A. Create VDU Instance Object in A&AI VDU-Level (VNF Only) (Part of Resource Level)
2B Assign: Call SDNC to Obtain VDU-Level Network Assignments 4A. Retrieve VDU Network Assignments

5A: Allocate Cloud Resources (via Multi-VIM)

These seem to be
functions consistent with .
that of an ETSI VNFM. Allocate Cloud Resources ConfigyreScale

CITHELINUXFOUNDATION
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* Start/Stop/ Res'irt

Orchestration Architecture View (General Case) | Resource Applicatin

* Create Service Instance ¢ Terminate Service Instance

¢ Activate Service Instance * Change Service Instance « Scale Resource (VNE Only) Upgrade Software
¢ Scale Out/In Service Instance

Service-Level

Resource-Level Scale (VNF d
* Decompose Service into Resources (VNFs into VDUs) ¢ Orchestrate Resource Creation ( ) Resource-Level LCM (VNF)

+ Scale: Request Scaling VNF Assignment * Software Upgrade (Build &
« Scale: Request Scaling VNF Activation Replace, In Place Upgrade, etc)

Assign Resource ange Assighmer
Unassign Resource o~ o —eeeeeeee D B A C L Dok ource

Resource-Level Assign (VNF, PNF, Allotted, Network) Resource-Level Activate (VNF, PNF, Allotted Resource, Network)

5. Create Resource Instance Object in A&AI 8. Retrieve Network Assignments
6. Assign: Call SDNC to Obtain Resource-Level External 9. Create: Instantiate Resource (VNF: Spawn VDU-Level Sub-Flows, Allotted Resources: Make

Network Assignments Request to “Infrastructure Service” Controller; PNF: N/A)

NOISSNOSIA Y04 14VHd

VDU-Level (VNF Only) (Part of Resource Level) 10.Configure: Call SDNC/Generic Controller to Configure Resource Application Layer
5A. Create VDU Instance Object in A&AI 11.Scale: Request Healtcheck
6A. Assign: Call SDNC to Obtain VDU-Level Network VDU-Level (VNF Only) (Part of Resource Level)

Assignments 8A. Retrieve VDU Network Assignments
9A: Allocate Cloud Resources (via Multi-VIM)

Assign Resource (or VDU) * Change Resource (or VDU)
Unassign Resource (or VDU Assignments An ETSI VNFM also performs

Controller functions Configurelnstantiate Start/Stop/Restart
Allocate Cloud Resources Ltk

ConfigureScale Resource Application
- These seem to be Health Check ateAllottedResource
functions consistent with Migrate Traffic

that of an ETSI VNFM.

CITHELINUX FOUNDATION
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ONAP Orchestration Arch Compared to ETSI

* Create Service Instance Ol-15

* Activate Service Instance

L) ale O n Service Instance L} ale Reso =
Terminate Service Instance Orchestration  (VNFOnly)

At Least One Non-Virtualized Resource ervice Level Orchestration )
| Lreree

- OI-13  Ol6
* | Assign/Unassign Resource : Activa.
*  Change Assignments * Deactivate Resource —Resource Scale Orch-|—

OI-16

r . h Non-VNF Orch
‘ Resource Assign Orch } Non-UNF C)rcflkesource Activate Orc Resource ‘ Resource LCM Orch— — —

orch )
| | VINFand VDU Orch Level Orch VNF and VDU Orch |
]

NOISSNOSIA Y04 14VHd

| e e ]

* Start/Stop/Restart
Resource-Application

* Cre ateAIIotRscCapablllty
R Health Check

ConfigureScale
* Assign Resource (or VDU) .
¢ Unassign Resource (or VDU)

I
I
I
I
* Change Resource (or VDU) AssignmentSI Multi-Cloud SDNC or Gen NF C
I
I
I

OE-10b

App Config Scope

ETSI considers “deployment specific configuration” to
be within the purview of the VNFM. It is not clear how

Cloud Networking  Cloud Compt this maps to the configuration in the scope of ONAP.

SDN C

Rsc Control Scope (L4+)
Ntw Assign Scope

CITHELINUX FOUNDATI
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APIs labeled on slide relative

Orchestrator Functional Internal View

Ol-x SO Internal API

SO-SO communication
across ONAP instances

SO-SO communication within

Service Design N : : o
X looks lik Ext LAPL a single ONAP instance is via )
& Creatlon OOKS lIKe an £xterna o >~ OE-11 Micro Services Bus. m
) OE-4 \ A [ Data Collection, %
P " OE-5 .
=,| ‘ Dashboard OA&M ’ External API ,: / \ Analytics, and Events —|
E / Event Correlation T
’ OE-2 OE-3 o
OE-1 g )
= g 2
(@]
o API Handler o A
£ o Allotted Resources case w
o — Store Select Map Request Data to Recipe Track Request [V D)
S (o) Request Recipe & Invoke BPEL Execution ey Handler @ (-
2 o - o8 3 ONAP A
E © ol-2 ¢ OI-3 Ol-5 o 2
S Optimization ~
fre) . . ) OE-6
8 (7 Data Store S Orch Execution Engine (BPMN/TOSCA) (72 I B Framework S
8 |2 3 S st -2 A
o | 2t BN orch sorvi o~ o\ T T T | Complex Services case ‘
g rch Service o7
S~ ~ 80 - PPN & Resource — 21.13 ore
O o Catalog Request Ol-16 Scale Asgn  Actv S~
a Models DB LM L <€
o 1 Resource Level Orch ) e
(7, H ———————————— -
g Ol-9 1 | QU)
" 0I-10 oL14 || OF12 Ny
(D)
g Resource/Controller Adapters \1, ol-11 1, \l, <
S SDNC Common e
T} Select Adapter Template (‘<D
w Map Data to Template InfrastrtAch’I;% I:Ietwork Controller Adapter J 3
e Execute Transaction ! - :
O /7 ) — Controller functions common to both
E Controllfr fgnctlons specific only to"SDN— SDN-C and Generic NF Controller (OE-10a
o C Esg, Asygn Netwgrk Resources” for OE-108 for LCM, OE-10b for App Configuration).
| the VNFs in a L4+ Service. OE-9 Y oEi1p —— Note that these may actually be separate
3 OE-8 1 /\ \ APIs for SDNC and GenNFC

v ¥ N
SDN I Generic NF I V.‘DN AP -

| Controller Controller W o AT
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Orchestration Standard Model

Ol-4 Representative Operations: ‘ Dashboard OA&M (VID)

* Create Service Instance \w)
* Activate Service Instance OE-3 OE-3 OE-3 OE-10a i
e Scale Out/In Service Instance ]
* Terminate Service Instance ~
e Change Service Instance . Ly
= ' DCAE/Policy ‘ @)
X
OI-6 Representative Operations: (o)
* Activate Resource G
* Deactivate Resource 8
OI-15 Representative Operations: &
* Scale Resource (VNF Only) . . —~
) ) Service Orch Function @)
OI-16 Representative Operations: =
* Upgrade Software o6 ' Ol-15
OE-9 Representative Operations: Resource Orch Function (Assign, Activ, Scale, LCM)Jr
e Assign
g OF12 )
OE-10b Representative Operations: Ez10a
(OE-10b?)

e Configure OE-9 OE-10b OE-10a

OE-10a Representative Operations: ]

e Configurelnstantiate 1

* ConfigureScale Assign [ App Config Scope ] [ Resource Control Scope }

e Health Check

* Migrate Traffic

e Start/Stop/Restart Resource
Application

e CreateAllottedResource

SDNC Controller *

* Only common Controller functions (and no SDNC specific functions) are shown for simplicity of diagram
+ . . . i .
TITHELINUX FOUNDAT|ON Resource Orchestration Function (Assign) not represented because SDNC specific functions not shown —

NN\




Implementation Pattern 1 (single orchestration Instance)

Single Orch Instance
Target ONAP Model

OE-3 1 Routing Function not shown for
simplicity. (See next slides.)

Service Orch Scope o5 | ome
- OK13 ~ Ol6

Resource Orch Scope (Asgn, Actv, Scale, LCM)

Ol-14 Ol-12 Ol-12

NOISSNJSIA Y04 14vHd

OE-10b OE-10a

Controller | 7
[ App Config ] [ Resource Control]
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Implementation Pattern 2 (Federated Orchestration Instances with Homogenous

Service Example)

Example Uses:

¢ Resource Orchestration by Resource
type specific Orchestrators

¢ Resource Orchestration by
Orchestrators per geographic domain

* Combination of the above

CITHELINUXFOUNDATION

Federated Orch Instances
Target ONAP Model

Service Orch Scope (EZE

Ol-12

OE-10b

Controller I
[ App Config ] [Resource Control]

NOISSNJSIA Y04 14vHd



Service Example Used for Patterns 3 and 4

In the following two examples a
single Service type (Service,)
decomposes into two Resource
types (Resource; and Resource,).

Service_A Service: 4
topology_template:
node_templates:
Resource; (Any):
Resource, (VNF or PNF):
CITHELINUXFOUNDATION

In the first example, Resource, is supported via
the same SO/Controller instance as Service,
whereas Resource, is supported via a (set of)
remote SO/Controller instance(s).

Resource, Any Resource:

Resource, VNF or PNF Resource:

NOISSNJSIA Y04 14vHd

J In the second example, Resource, is supported via the same SO
instance as Service, whereas Resource, is supported via a VNFM
proxy. Itis due to this second example that Resource, is assumed to
be either a VNF or a PNF. In both examples, Resource, could be any
Resource type, including an Allotted Resource. However, see
Implementation patterns 5 and 6.

g
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Pattern 3 Use Case — Sub-Orchestrators by Type

I‘Eelgiu%l " - : .
i Paris L‘L“':‘r\“ I ! ~
] 7 \erlands ~ D
/ P =
France {E' 7 m n]r/, F -~
France Control s Germany Control R % T
Resource 2 (all instances) B R¢fsource 2 (all instances) .’-f Vi %
g o Austri D
A
(@)
Service_A France_Service: c
topology_template: Resource, France_Resource : 8;
node_templates: 5
Resource; (Any): . =
Resource, (VNF or PNF): '
Resource, Pan-European: o
~United s
‘. JKingdom =
. Ireland J. 1 Po
Service_B Germany_Service: \.\ﬁ({ermany B

topology_template: Resource,; Germany_Resource : A H‘*‘

{ Aurslria’,

node_templates: Al ,{ ;g:f;w{l

Resource, (Any): Control " htaly N

Resource, (VNF or PNF): Resource 2 (all instances) B coein o
Resource, Pan-European : J
Portugal
1
—
CITHELINUXFOUNDATION
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Pattern 3 Use Case — Sub-Orchestrators by Type + Instance

Service_A 5G Service:
topology_template: Resource, Core VNF:
node_templates:
Resource; (Any):
Resource, (VNF or PNF):

Resource, Edge VNF/PNF:

CCBY-SA

Control
Resource 2 (South New Jersey)

y Unknown Author is licensed under

This Photo b
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Resource 1 Xall instances)

N
ntrol

l

Control
Resource 2 (Delaware)

—

- S
Wy LT Légnwsz;ges e & H‘W %
-'_‘ - 7 - ﬂ
3
N .
\% \ Gulf of : m
~~~~~~ S
n
)
&
4
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y Unknown Author is licensed under
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Implementation Pattern 3 (Federated Orchestration Instances with Mixed Service
Example)

NOISSNOSIA 404 14VHd

o4
Service, Orch Scope Proxy
. 0l6 communication is

at least “Resource

_ OI-16 _ Ol6 | OK13 o6 | OK15 Type” and perhaps
“Resource
Resource, Orch Scope (Asgn, Actv, Scale, LCM) Instance” aware

OE-9

OE-10b

SDNC Controller ]
[ Resource, Assign ] [ Resource; App Config ] [Resourcel Control]

Example Uses: Ol-14 Ol-12
* Resource Orchestration by Resource type specific Orchestrators OE-9 OE-10b
* Resource Orchestration by Orchestrators per geographic domain

(e.g., “Core” Resources versus “Edge” Resources) SDNC Controller
» Combination of the above

[ Resource, Assign ] [ Resource, App Config ] [ Resource, Control ]

CITHELINUX FOUNDATION
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Implementation Pattern 4 (vNFm plug in with Mixed Service Example)

“Scale” workflow calls the “Assign” sub-flow For Resource,, Change VNF Flavor, Start/Stop/Restart
then the “Activate” function. This latter Resource Application, Health Check are not performed O
function is either a sub-flow (Resource,) or a via ONAP, but are performed by the VNFM direct i
- . i i ith the VNF and/or the EM. Thus, Resource
VNFM implementation (Resource,). . Interaction wit , 2
’ Single Orch Instance activation (VNFM) would not configure any DCAE ;{H
collector to receive events from a VNF managed by a
ternate roxy iviode m
VNFM. Rather, the VNFM would, as part of its activation, (@)
configure the VNF to direct events to the VNFM itself. )
OE-3 OE-3 OE-3 D
—
orc - S
Ol-4
Th Id ONAP “Activat &
. e proxy would map ctivate
Service, Orch Scope Resource; & Resource, Orch (Scale) Resource” and “Deactivate Resource” %
operations to SOL-003 “Instantiate VNF”, and
e WO “Deactivate Resource” to “Terminate VNF”. 2
 OI-13 ~ 0l6 ~ Ol6
Resource1 & Resource2 Orch (Asgn) Resource1 Orch (Actv, LCM) Proxy communication i§ at least Besource _
Type” aware. For multiple VNFM instances it
012 012 would also be “Resource Instance” aware
OE-9 OE-10b OE-10a SOL-003 (Upgrade Software Resource,)
M)
SDNC Controller VNEM
Resource; & Resource, Assign ] [ Resource; App Config } [ Resource, Control J !
Resource, Orch (Actv, LCM)
+

Resource, Control

CITHELINUX FOUNDATION —
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Service Example Used for Patterns 5 and 6

VNF_A VNF Resource:
Service_A Service: VFC_A (VFC)
topology_template:

NOISSNJSIA Y04 14vHd

node_templates:
VNF_A (VNF): Allotted_Resource_A AllottedResource:
Allotted_Resource_W (AllotRes): Requirement:
Capability_B
=
’---‘~~~ U
w _______ ,I
VNF_B VNF Resource:
VFC_B (VFC
Service_B Service: B VRO)
topology_template:
node_templates:
VNF_B (VNF):
Capabilities:
Capability_B
CITHELINUX FOUNDATION —




Implementation Pattern 5 (single Orchestration Instance with “On Demand” Allotted
Resource)

DRAFT FOR DISCUSSION

Applicable only for an Allotted Resource
on an “On Demand” underlying
“Infrastructure Service” type.

OE-3 OE-3 OE-3 OE-3

o4 Ol-15 0I-16 o4

Service_A Orch Service_B Orch

~ Ol6 ~ OI-6
o-i5 | o6 | OF3)  Ok6 o5 | or16 | OF3|  Ol6 ‘o3| o6 |  OH6

VNF_A Orch (Asgn, Actv, Scale, LCM) VNF_B Orch (Asgn, Actv, Scale, LCM) Allotted-Resource_A Orch (Asgn, Actv, LCM)

Ol-14 0ol-12 Ol-12 OI-14 Ol-12 Ol-12 Ol-12 Ol-14

OE-9 OE-10b OE-10a OE-9 OE-10b | OE-10a OE-10a OE-9

SDNC VNF_A Controller ( SDNC VNF_B Controller | SDNC
Assign [ App Config ] {Resource Control] [Resource Control] { App Config ]
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Implementation Pattern 6 (Federated Orchestration Instances with “On Demand”

Allotted Resource)

Ol-15 OI-16 OI-13 Ol-6 OI-13

a0
| OE-3 OE-3 OE-3
R — — - — Denmark
Ol-4 OI-15 0l-16 A K?n%'&?m G-
VNF_A & AR_A VNF_A & AR_A) B and 1 o
Service_A Orch o4 né\
o e TN

Aghist

o6 - OI-16

VNF_A Orch (Asgn, Actv, Scale, LCM)

or12 |  OF12 Ol-14

Allotted-Resource_A Orch (Asgn, Actv, LCM)

NOISSNOSId 404 14VHd

OE-9 OE-10b OE-10a OE-9
SDNC VNF_A Controller SDNC . OE-10b OE-3 OE-3
[ App Config ] [Resource Control] /
. oi8 o1-4 -
Applicable only for an Allotted Resource .
on an “On Demand” underlying Service_B Orch
“Infrastructure Service” type. o016
016 | OF13  Ol-16 - OI-15
In this pattern the Service A Orchestration workflow VNF_B Orch (Asgn, Actv, Scale, LCM)
perf?rms a full decompos.ition of I?oth Service. A anq 0l-12 0112 rTEY;
Service B. Thus, the homing solution for Service_B is
delivered to the Service_B Orchestration workflow with OE-10b| OE-10a OE-9
the OI-8 request. This pattern would be necessary if there
were homing constraints that referenced both VNF_A and VNF_B Controller SDNC
Allotted Resource A because in such a case the Service_A . K =
an Service_B homing solutions must be worked together. [ App Config ] [Resource ContrOIJ __:-'2
“
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Need to separate the Vodafone example from the 5G example:

The Vodafone example says that there are Orchestration Instances that are differentiated
by TYPE.

The 5G example is different Orchestration instances for the same service type.

Show with a map

g
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Simple Service, No Allotted Resource Example
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1
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—_ - <
| Type: PNF 2 & || Type: Network = S || Type: VNF sé| 3 |1} 8
] Ext Conn Pt: NetworkOne =3 S 3 Ext Conn Pt: NetworkOne =3 1 W
1 ® Z ® : (L)
| I o
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e oo Gererfraa (el G Instance Example Diagram
1 SimpleOne” Service Level Orch J' p g
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""""""" d e ks VnfOne A
UL / (VNF Instance)
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“SimpleTwo” Service Model Package

Simple Service with Allotted Resource Example

i -
1
! I
I 10
: “SimpleTwo” (Service Template) : ::(E
: PnfOne (Node Template) P NetworkOne (Node Template) % =z AllottedOne (Node Template) = = VnfOne (Node Template) P 5 : T
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i o zZ o 2o ) : E
! 1%
ey 8
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R -
receipt of a “SimpleTwo” service instantiation request, it is possible to dynamically “spin up” :' P " N He)
an associated “InfraOne” service instance “on the fly” in a suitable location. This InfraOne I InfraOne” Service Model Package :2
. . e ” . 1
service instance would not be t'jedllcated to thIS”InItIa| SlmE)IeTwo serwcs |.nstance, but I InfraOne Shared Resource “InfraOne” (Service-Template) H
could be shared by future service instances of “SimpleTwo” or any other “higher order 1 . 1
o, : " . ” . . . 1 (Node Type Definition) 1
service” that requires an “Underlying Capab One”. Thus, we should think the triggering of a 1 InfraVnfOne - 1
new “InfraOne” service instance as being an “on demand” infrastructure build-out. I _ . 2 !
! node-types: Type: VNF o 1
I Underlying Capab One _ " % :
L T ST s TsT TS s s ] 1 providing-service: InfraOne Ext Conn Pt: NetworkOne ™ 1
L “SimpleTwo” Service Level Orch 1 [ 1
——————————— r—————————— —— o ——— —— ey gy g ey Y |
0l-6 L ol-6 OI-GI ol-6
“PnfOne” Resource Level Orch | | “AllottedOne” Resource Level Orch ' Instance Example Diagram
______________ | = -”- A A A Application data communication path
| “NetworkOne” Resource Level Orch ol-8 | (VnfOne”ResourcelevelOrch , |
"""""""" AllottedOne A --
______ Y _ ______ (Allotted Instance) )
| “InfraOne” Service Level Orch ! PnfOne A VnfOne A
------------- (VNF Instance)
o6 L (PNF Instance) NetworkOne A
= - (Network Instance) ,
“InfraVnfOne” Resource Level Orch N
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ETSI:
0SS/BSS

CreateNsRequest

ETSI MANO B.3.1.2 VNF Instantiation Flow (Figure B.9)
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