lllustrative Sequence Diagrams
for Residential Broadband vCPE Use Case




VCPE Use Case
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Overview of Services Defined for vCPE Use Case

An “Allotted Resource” is the modeling representation of a
“higher order” Service consuming a configuration/capacity
allotment (instance) of a “lower order” Service.

The mapping of Resources into Services was
made such that the Resources associated

D)

with a particular Service are those that
would naturally be instantiated with the

6)

vCpeResCust Service

corresponding Service Instantiation request.
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Residential Broadband vCPE Use Case Model: vCpeResCust & vGMuxInfra Topology

vCpeResCust Service:
topology template:
node_templates:
TunnelXConn (AllotRes):
vG (VNF):
BRG (AllotRes):

BRG_EMU Service:
topology_template:
node_templates:

Capabilities:
brg_pnf_capability

VBRG_EMU (VNF):

TOSCA HEAT

vG VNF Resource:
vG (VFC)

Requirement:

. brg_pnf_capability

BRG AllottedResource:

TunnelXConn AllottedResource:

Requirement:
TunnelXConnCapability

T

vG VF Module: J
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/
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vGMuxInfra Service:
topology template:
node_templates:
MUX_GW (Ntw):
vGMux (VNF)
Capabilities:
TunnelXConnCapability Ef




Residential Broadband vCPE Use Case Model: vCpeResCust & vGMuxInfra Topology

M

L

vGMuxInfra Service:
topology template:
node_templates:
MUX_GW (Ntw):
vGMux (VNF)
Capabilities:
TunnelXConnCapability

TOSCA HEAT

MUX_GW Network Resource:

vGMUX VNF Resource:
vGMUX (VFC)

vGMUX VF Module:




Residential Broadband vCPE Use Case Model: BRG_EMU Topology (Use Case Only)

The BRG_EMU Service is an artificial construct to
leverage ONAP to instantiate the BRG Emulator, which
is implemented as a VNF in this Use Case. This Service

would have no analogue in the “real world”.

8

L

BRG_EMU Service:
topology_ template:
node_templates:
vBRG_EMU (VNF):
Capabilities:
brg_pnf _capability

TOSCA

vBRG_EMU VNF Resource:
vBRG (VFC)

The vBRG_EMU VNF has no modeling relationship with the BRG Allotted
Resource which is referenced in the vCpeResCust Service. The BRG
Allotted Resource is designed to be useful in the “real world” in which a
BRG is a true Allotted Resource, whereas the vBRG_EMU VNF is a construct
that is useful only for standing up the BRG Emulator used in this Use Case.

HEAT

vBRG_EMU VF Module:




Residential Broadband vCPE Use Case Model: vBnglnfra and BNG_MUX Topology

vBnglnfra Service:
topology template:
node_templates:
vBNG (VNF):

BRG_BNG (Network):

BNG_MUX Service:
topology_template:
node_templates:

BNG_MUX (Network):

TOSCA HEAT

vBNG VNF Resource:
vBNG (VFC)

BRG_BNG Network Resource:

vBNG VF Module:

BNG_MUX Network Resource:




Residential Broadband vCPE Use Case: vCpeGenlinfra Topology

vCpeGenlinfra_Heat Service:
topology template:
node_templates:
CPE_PUBLIC:
CPE_SIGNAL:

CPE_PUBLIC_HEAT Network Resource

CPE_SIGNAL_HEAT Network Resource

vCpeGenlinfraVnfs_HEAT VNF Resource:
vCpeGenlnfraVnfs_H (VFC)

vCpeGenlinfraVnfs_ HEAT:

vCpeGeninfra_Tosca Service:
topology_template:
node_templates:
CPE_PUBLIC:
CPE_SIGNAL:

vCpeGenlnfraVnfs_TOSCA:

CPE_PUBLIC_TOSCA Network Resource

CPE_SIGNAL_TOSCA Network Resource

vCpeGenlinfraVnfs_ TOSCA VNF Resource:

vDHCP (VM)
VAAA (VM)
vDNS+DHCP (VM)
webServer (VM)

TOSCA HEAT

vCpeGenlinfraVnfs_H VF Module:
vDHCP (VM)
VAAA (VM)
vDNS+DHCP (VM)
webServer (VM)
vDHCP (VM)
VAAA (VM)
vDNS+DHCP (VM)
—

webServer (VM)




Residential Broadband vCPE Use Case Model: Infrastructure Instantiation Sequencing

In Release 1, manual sequencing via Robot. In Release 2
this sequencing of the vGMuxInfra Resources will be Order in which Robot will call SO to
accomplished via the Generic SO “Macro” Service-Level instantiate the desired Service or Resource.
flow which always instantiates Networks before VNFs. Order in which the custom SO service-level
flow instantiates the desired Resource.

Manual
sequencing
via Robot

A La Carte Flow
Existing

vCpeGenlinfra_X Service: Generic Ntw
topology_template: 9 CPE_PUBLIC Ntw: SEEEIRISESI:

Robot node_templates:
(via VID) CPE_PUBLIC:
CPE_SIGNAL : © | CPE_SIGNALNtw: {guureerr
vCpeGenlnfraVnfs_X: Elow [Existing
vCpeGeninfraVnfs_H (4 vCpeGeninfraVnfs_X VNF: gl
eneric VNF
ManuaTI Flow [Existing
sequencing
via Robot 9 vCpeGenlinfraVnfs_H VF Module:

Generic VF Module
Flow [Existing
A La Carte Flow

T @ | BNG_MUXService:
a BNG_MUX Ntw:
Generic Ntw
A Flow [Existing

(via VID) topology template:
node_templates:
As part of the “Assign” operation, SDNC assigns
the “10.1” subnet to this network instance. E‘-.--""'_,

BNG_MUX:




Residential Broadband vCPE Use Case Model: Infrastructure Instantiation Sequencing

In Release 1, manual sequencing via Robot. In Release 2

the vGMuxInfra Resources will be accomplished via the Generic SO “Macro”
Service-Level flow which always instantiates Networks before VNFs.

this sequencing of

vGMuxInfra Service: Existing N 9
Robot

topology template:
(via VID) node_templates:

vGMux (VNF):
vGMux (VF Mod):

MUX_GW Ntw:

Generic Ntw

MUX_GW (Network): @

vGMUX VNF:

Manual sequencing via Robot.
Robot will remember the vGMUX
Cloud Region and the vGMuxInfra

@

vGMUX VF Module:
Flow [Existing

Service Instance UUID returned.

In Release 1, manual sequencing via Robot. In Release 2 this sequencing of
the vGMuxInfra Resources will be accomplished via the Generic SO “Macro”
Service-Level flow which always instantiates Networks before VNFs.

As part of the “Assign” operation, SDNC assigns
the “10.3” subnet to this network instance.

vBnglnfra Service:
_ topology_template:
(via VID) node_templates:

Robot

VBNG (VNF):

A La Carte Flow
Existing

BRG_BNG (Network):

@ VBNG VNF:

e
Flow [Existing

Generic VNF

As part of the “Assign” operation, SDNC determines that the VF Module must connect to two networks:
BRG_BNG “10.3” and BNG_MUX “10.1”. It also assigns the IPs “10.3.0.1” and “10.1.0.10"” at these networks.
As part of the “Activate” operation, SDNC configures a static route between the 10.3 and the 10.1 subnets.

VBNG VF Module: Generic VF Module
Flow [Existing



Residential Broadband vCPE Use Case Model: Instantiation Sequencing

Manual
sequencing
via Robot

Robot

(via VID)

Manual
sequencing
via Robot

Robot (via

Svcinst API)

BRG_EMU Service:
topology_template:
node_templates:

BRG_EMU (VNF):
BRG_EMU (VF Mod):

A La Carte Flow
Existing

Robot is acting as a BSS emulator,
and is kicked off automatically
upon detecting that the BRG MAC
Address has registered.

Depends On |

Depends On |

[ —

[ —

vCpeResCust Service:
topology template:

node_templates:

> TunnelXConn (AllottedResource):

vG (VNF):
BRG (AllottedResource):

Ne

Generic VNF

@) | BRG_EMU VNF: '

Order in which Robot will call SO to

instantiate the desired Service or Resource.
Order in which the custom SO service-level
flow instantiates the desired Resource.

@

This sequencing of the vCpeResCust Resources will be
accomplished via a custom vCpeResCust SO Service-Level workflow
in Release 1. In Release 2+ we hope the generic “Macro” Service-
Level workflow can perform sequencing of Allotted Resources,
VNF, Networks, and PNFs from dependencies modeled in SDC.

21

Generic VNF

BRG-EMU VF Module:
Flow [Existing

20

‘ TunnelXConn AllottedResource:

22

23
BRG AllottedResource:

| vG VF Module: Generic VF Module
Flow [Existing

e
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Residential Broadband vCPE Use Case Model: vCpeResCust & vGMuxInfra Inventory
Instance Example

Instance “J”

[vG VF Module Instance }

vG VNF Instance |,.**"
D WP TTET T ELLL L Instance “X”
vCpeResCust Service Instance "
/nstance g7 de L
.~.,.. .......................... TunnelXConn AllottedResource Instance
L 4
e, Instance “N”
.h. ]
.....
......
“*+, | BRG AllottedResource Instance
Instance “Y”
0"'
0“’
*
0“‘
Q"
0“‘
0"
‘0‘ ]
mnwpr

B



Residential Broadband vCPE Use Case Model: BRG_EMU and vCpeGenlinfra Inventory
Instance Example

uy
......
1]

Instance “B” L Tt
St {VGMUX VNF Instance} ............... [VGMUX UF BRI '"Stance}

{ vGMuxInfra Service Instance }

Instance “K”
Instance “Z”

.”., MUX_GW Network Instance
Instance “Z”

BRG_EMU Service Instance VBRG VNF Instance | ,...eese ERE Y MOd”"i"’,‘Stance
............................ o Instance “J
Instance “A” Instance “U




Residential Broadband vCPE Use Case Model: BRG_EMU and vCpeGenlinfra Inventory
Instance Example

Instance “X” Instance “L”

[vCpeGenlnfraans_HEAT VNF Instance } L [ vCpeGeninfraVnfs_ HEAT VF Module Instance }

0“ 4
vCpeGenlnfra_HEAT Service Instance CPE_PUBLIC Network Instance
Instance “C” Instance “Y”

0. \

Instance “Z”

’0‘ 4
*s,| CPE_SIGNAL Network Instance }

vCpeGenlinfraVnfs_TOSCA VNF Instance
o Instance “X”

vCpeGenlnfra_TOSCA Service Instance  |....,.....| CPE_PUBLIC Network Instance No VF Modules on the TOSCA VNF.
Instance “D” Instance “Y”

“..| CPE_SIGNAL Network Instance —
Instance “Z”




Residential Broadband vCPE Use Case Model: vCpeResCust & vGMuxInfra Topology

o Instance “K”
Instance “V

|

vBNG VF Module Instance
{VBNG VNF Instance } ...............

{ vBnglinfra Service Instance I
Instance “B”

“**«....| BRG_BNG Layer 3 Network Instance
Instance “K”

BNG_MUX Service Instance |............... BNG_MUX Layer 3 Network Instance
Instance “C” Instance “K”




The Cloud Region object in A&Al is created via the ESR (A&Al) portal
User inpuls backend Cloud information into ESR portal

A&AI D eta I I Exa m p I e + ESR stores the backend Cloud information as auth model into AAlL key is cloudowner_cloudregion

+  User triggers VIM register service exposed by Multi VIM which will trigger registry implements in different
WIN plugins ta Gl in VIM Model information into Aal
= Each plugin handles AAl query about the backend Cloud information for backend Cloud operations

Service Instance

i . Generic
Service Instance Generic VNE

“Upper Level” “Lower Level” VF Module

Key: vServer (VM)

Created by... ' - Hostname T
uth Info

L Interface

SO

Allotted Rsc Inst [

: Cloud Region
IP Address List & ;
- Keystone Identity URL
ESR |
Multi-VIM plans to create the Tenant, Subnet

Flavor, and Image objects in A&AI

when a new VIM is instantiated.
>33 L3 Network

MUX_GW Ntw

(and not critical
for use case)

In Release 1 the vServer object and
associations will be created via the
SO via “heatbridge” python script triggered from
SO. In Release 2 we must decide whether
this function belongs in SO or in Multi-VIM.

“Cloud_Region” is a representation of a unique cloud instance which has e
geographical significance. Multi-VIM expects SO to pass the Cloud_Region @
Id in with the request along with the Keystone Identity URL.

heatbridge




Order in which Robot will call

Residential Broadband vCPE Use Case Overview (X) sOtoinstantiate the desired

Service or Resource.

Resource SDNC SDNC DG SDNC SDNC Assignments Pre- SDNC Configuration
Northbound Inputs Load?
API
vCpeGenlnfra_X CrGenSvclnstance (A La Carte) -> N/A N/A N/A N/A N/A N/A
DoCreateServicelnstance
“ CPE_PUBLIC (Network) CreateNetworkiInfra (A La Carte) ->  VNF-API GenericDG  NULL Set cpe_public_net_cidr, Yes NULL Set
DoCreateNetwork cpe_ public_net_id
“ @ CPE_SIGNAL (Network) CreateNetworklInfra (A La Carte) ->  VNF-API GenericDG  NULL Set cpe_signal_net_cidr, Yes NULL Set
DoCreateNetwork cpe_signal_net_id
“ @ vCpeGenlinfraVnfs_HEAT CreateVnfinfra (A La Carte) -> N/A N/A N/A N/A N/A N/A
(VNF) DoCreateVnf
“ @ vCpeGenlinfraVnfs_X CrVfModulelnfra (A La Carte) -> VNF-API GenericDG  NULL Set cpe_public_net_id, Yes NULL Set
(VF Module) DoCreateVfMod cpe_signal_net_id,
onap_private_net_id,
vdhcp_name_0, vaaa_name_0,
vdns_name_0, vweb_name_0,
We would have preferred to have used the SO “generic service-level” flow, which, triggered by a vdns_pr!vate_!p_o (cpe_pub‘hc),
. . . . . vdns_private_ip_1 (onap_private),
Service-Level instantiation request from Robot for a given Service (e.g., vCpeGenlinfra_X), would b or g bl
automatically decompose it into its component Resources, and orchestrate instantiation of the same. vwe _pr!vate_!p_ (cpe_pu _'C)’
; u "o q . . vweb_private_ip_1 (onap_private),
However, in Release 1 we used “pre-load” assignments, which currently isn’t a supported option for . . .
. w . . . . . vdhcp_private_ip_0 (cpe_signal),
this “generic service” approach. In R2 we would like to extend this use case to leverage dynamic . . .
. . o . . . . vdhcp_private_ip_1 (onap_private),
resource assignment along with this “generic service” approach to demonstrate model-driven service- EEEL ORI 0.0 e, ST
level automation for the vCpeGenlinfra_X, BNG_MUX, vGMuxInfra, vBnginfra, and BRG_EMU Services. vaaa_private_ip_1 (onap,_private),
Etc..... (see HEAT)
@ BNG_MUX CrGenSvclnstance (A La Carte) -> N/A N/A N/A N/A N/A N/A
DoCreateServicelnstance
“ BNG_MUX (Network) CreateNetworkInfra (A La Carte) -> VNF-API Generic DG NULL Set bng_gmux_private_net_cidr, Yes NULL Set
DoCreateNetwork bng_gmux_private_net_id



Order in which Robot will call

SO to instantiate the desired

Residential Broadband vCPE Use Case Overview ® cervioe or Rosn

Resource SDNC SDNC DG SDNC SDNC Assignments Pre- SDNC
Northbound API Inputs Load? | Configuration
vGMuxInfra

CrGenSvcinstance (A La Carte) ->
DoCreateServicelnstance

“ MUX_GW (Network)  CreateNetworkInfra (A La Carte) -> VNF-API Generic DG NULL Set mux_gw_private_net_cidr, Yes NULL Set
DoCreateNetwork bng_gmux_private_net_id

“ vGMUX (VNF) CreateVnfinfra (A La Carte) -> N/A N/A N/A N/A NA  N/A
DoCreateVnf

“ @ VGMUX (VF Module)  CrVfModulelnfra (A La Carte) -> VNF-API Generic DG NULL Set bng_gmux_private_net_id, Yes NULL Set
DoCreateVfMod mux_gw_private_net_id,

onap_private_net_id,

VNI_POOL, vgmux_name_0,
vgmux_private_ip_0 (bng_gmux),
vgmux_private_ip_1 (onap_private),
vgmux_private_ip_2 (mux_gw), Etc...

@anglnfra CrGenSvclnstance (A La Carte) -> N/A N/A N/A N/A N/A N/A

DoCreateServicelnstance

“ BRG_BNG (Network)  CreateNetworkinfra (A La Carte) -> VNF-API Generic DG NULL Set brgemu_bng_private_net_cidr, Yes NULL Set
DoCreateNetwork brgemu_bng_private_net_id

Z @ VBNG (VNF) CreateVnfinfra (A La Carte) -> N/A N/A N/A N/A N/A N/A
DoCreateVnf

“ vBNG (VF Module) CrVfModulelnfra (A La Carte) -> VNF-API Generic DG NULL Set cpe_signal_net_id, Yes NULL Set
DoCreateVfMod bng_gmux_private_net_id,

brgemu_bng_private_net_id,
onap_private_net_id, vobng name_0,
vbng_private_ip_0 (brgemu_bng),
vbng_private_ip_1 (onap_private),
vbng_private_ip_2 (cpe_signal),
vbng_private_ip_3 (bng_gmux), Etc....



Order in which Robot will call SO to

Residential Broadband vCPE Use Case Overview instantiate the desired Service or Resource.

Order in which the custom SO service-level
flow instantiates the desired Resource.

Resource SDNC SDNC DG SDNC Inputs SDNC Assignments SDNC Configuration
Northbound
API
BRG_EMU CrGenSvclnstance N/A N/A N/A N/A N/A N/A
@ (A La Carte) ->
DoCreateServicelnstance
“ BRG_EMU (VNF) CreateVnfinfra (A La N/A N/A N/A N/A N/A N/A
Carte) -> DoCreateVnf
“ @ BRG_EMU (VF CrVfModulelnfra VNF-API Generic DG NULL Set vbrgemu_bng_private_net_id, N/A NULL Set
Module) (A La Carte) -> vbrgemu_name_0, Etc...
DoCreateVfMod
“« BRG_EMU (VNF) N/A N/A Custom Process N/A N/A N/A N/A
[Event Handling] [Event Handling; New]
vCpeResCust Custom_vCpeResCust GENERIC- Generic DG NULL Set NULL Set N/A NULL Set
@ RESOURCE
“ TunnelXConn (AR)  Custom_vCpeResCust -> GENERIC- Custom Sub-DG [New] [On “Assign”] VNI, Yes [On “Create”] Xconn:
Custom_TunnelXConn RESOURCE BRG_WAN_MAC_Address vgmux_private_ip_2 (mux_gw), {vbrgemu_private_ip_0, VNI,
vgmux_private_ip_0 (bng_gmux) vgw_private_ip_0}
vgw_private_ip_0 (mux_gw)
“ vG(VNF) Custom_vCpeResCust -> GENERIC- Generic DG [On “Assign”] VNI, cpe_public_net_id, No NULL Set
DoCreateVnfAndModule ->  RESOURCE vgmux_private_ip_2 (mux_gw) mux_gw_private_net_id,
DoCreateVnf onap_private_net_id, Etc...
“ vG (VF Module) Custom_vCpeResCust -> GENERIC- Custom Sub-DG [New] NULL Set vgw_private_ip_1 (onap_private),  Yes [On “Activate”]
DoCreateVnfAndModule ->  RESOURCE vgw_name_0, Etc... vgw_private_ip_0 (mux_gw),
DoCreateVfMod VNI,
vgmux_private_ip_2 (mux_gw)
“ BRG (AR) Custom_vCpeResCust -> GENERIC- Custom Sub-DG [New] [On “Assign”] NULL Set N/A [On “Activate”]
Custom_BRG RESOURCE vgmux_private_ip_0 (bng_gmux), BRG_BRG_BNG_IP, VNI,
VNI, VGMUX_BNG_MUX_IP

BRG_WAN_MAC_Address



Residential Broadband vCpeGenlinfra_X Data

Service Level

o A La Carte Flow
Existing

vCpeGenlinfra_X Service:
topology_template:
node_templates:
cpe_public_net (Network)
cpe_signal_net (Network)
vCpeGeninfraVnfs_X (VNF)
vCpeGenlinfraVnfs HEAT (VF Mod)
SO Input Attributes:
{NULL Set}

/ cpe_signal_net_id

As part of the Network-level “Assign”
operation, SDNC assigns the network name and
the “10.4” subnet to this network instance.

In Release 2, using the generic “Macro” Service-
level flow and the “Generic-Resource” SDNC API, a
separate “assign” call will be made at the VNF level

which will result in SDNC assigning each of the

“external connection point” (*_NET_ID) values.

L

As part of the Network-level “Assign”

| operation, SDNC assigns the network name and
Resource Leve the “10.2” subnet to this network instance.

QCPE_PUBLIC Network: / VF Module Level (HEAT+TOSCA)
SO Input Attributes:

{NULL Set}

SDNC Assigned Attributes:
cpe_public_net_cidr,
cpe_ public_net_id

eCPE_SIGNAL Network:

SO Input Attributes:
{NULL Set}

SDNC Assigned Attributes:
cpe_signal_net_cidr,

vCpeGeninfraVnfs_X VNF:

SO Input Attributes: 7
{NULL Set}

SDNC Assigned Attributes: As part of the VF Module-level “Assign”
{NULL Set} operation, SDNC determines that this VNF

SDNC Configured Attributes: must connect to three network types. It
{NULL Set} also assigns the VM Names and the IPs for

the relevant VMs each of the networks

vCpeGenlinfraVnfs _HEAT VF Module:
SO Input Attributes:

{NULL Set}

SDNC Assigned Attributes:

cpe_public_net _id,
cpe_signal_net _id,

onap_private net_id,
vdhcp_name_0, vaaa_name_0,
vdns_name_0, vweb _name_0,
vdns_private_ip_0 (cpe_public),
vdns_private_ip_1 (onap_private),
vweb_private_ip_0 (cpe_public),
vweb_private_ip_1 (onap_private),
vdhcp_private_ip_O (cpe_signal),
vdhcp_private_ip_1 (onap_private),
vaaa_private_ip_ 0O (cpe_signal),
vaaa_private_ip 1 (onap_private),
Etc... (see HEAT)




Residential Broadband vCPE Use Case Model: BRG_EMU Service Data Mappings

Service Level

e A La Carte Flow
BNG_MUX Service: Existing

topology_template:
node_templates:
bng_gmux_private_net (Ntw):
SO Input Attributes:
{NULL Set}

Resource Level

SO Input Attributes:
{NULL Set}

SDNC Assigned Attributes:
bng_gmux_private_net_cidr,
bng_gmux_private_net_id

oBNG_MUX Network: /

As part of the Network-level “Assign”
operation, SDNC assigns the network name and
the “10.1” subnet to this network instance.




Residential Broadband vCPE Use Case Model: vGMuxInfra Service Data Mappings

Service Level

As part of the Network-level “Assign”
operation, SDNC assigns the “10.5”
subnet to this network instance.

9 A La Carte Flow
vGMuxInfra Service: Existing

topology template:
node_templates:
vgmux (VNF):
mux_gw_private_net (Network):
SO Input Attributes:
{NULL Set}

Resource Level

VF Module Level

As part of the VF Module-level “Assign” operation, SDNC
determines that the vGMUX must connect to three network
types and assigns the network names for each. It also
assigns the IPs “10.1.0.20”, “10.5.0.20” and “10.0.101.20”,
respectively, on these three networks. In addition, SDNC
assigns the “VNI Pool” that will be used to make
assignments for future vGs that will home to this vGMUX.

MUX_GW Network:

SO Input Attributes:
{NULL Set}

SDNC Assigned Attributes:
mux_gw_private_net_cidr,
bng_gmux_private net_id

In Release 2, using the generic “Macro” Service-
level flow and the “Generic-Resource” SDNC API, a
separate “assign” call will be made at the VNF level

which will result in SDNC assigning each of the

“external connection point” (*_NET_ID) values.

-

/

VGMUX VNF: (10)

SO Input Attributes:
{NULL Set}

SDNC Assigned Attributes:
{NULL Set}

SDNC Configured Attributes:
{NULL Set}

vGMUX VF Module: @
SO Input Attributes:
{NULL Set}

SDNC Assigned Attributes:
bng_gmux_private_net_id,
mux_gw_private_net_id,
onap_private_net_id,

VNI_POOL,

vgmux_name_0,
vgmux_private_ip_0 (bng_gmux),
vgmux_private_ip_1 (onap_private),
vgmux_private_ip_2 (mux_gw)

B

=




Residential Broadband vCPE Use Case Model: vBNG Service Data Mappings

Resource Level

Service Level
As part of the VF Module-level “Assign”

operation, SDNC determines that the vBNG

As part of the Network-level “Assign” must connect to four network types and assigns
operation, SDNC assigns the “10.3” @ the network names for each. It also assigns the
subnet to this network instance. IPs ”10.4.0.3”, "10.1.0.10", ”10.3.0.1", and

BRG_BNG Network: “10.0.101.10” to these networks, respectively.

SO Input Attributes:

HElgE SEre: EXISting SDNC Assigned Attributes: @ L
topology_template: : : vBNG VF Module:
4 _t Iat brgemu_bng_private_net_cidr, S i Alofes
node_templates: brgemu_bng_private_net_id '
VBNG: i i {NULL Set}
BRG_BNG SDNC Assigned Attributes:
SO Input parameters: @ cpe_signal_net_id,
{NULL Set} vBNG VNE: bng_gmux_private_net_id,
SO Input Attributes: brgemu_‘bng_privaFe_net_id,
In Release 2, using the generic “Macro” Service-level {NULL Set} Ogap_pnvateanet_ld’
' - i ' . vbng _name_0,
flow and the “Generic-Resource” SDNC API, a SDNC Assigned Attributes: b & ) t_ ip 0 (b Sl
separate “assign” call will be made at the VNF level L {NULL Set} e ng_pr!va e_!p_ rgemu—- ng),
which will result in SDNC assigning each of the SDNC Configured Attributes: vbng_private_ip_1 (onap_private),
“external connection point” (*_NET_ID) values. {NULL SET} vbng_private_ip_2 (cpe_signal),
vbng_private_ip 3 (bng_gmux)

B
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Residential Broadband vCPE Use Case Model: BRG_EMU Service Data Mappings

In Release 2, we hope to leverage the generic “Macro” Service-level flow
and the “Generic-Resource” SDNC API. This “Macro” flow will orchestrate
the VNF and VF Module Service-Level Resources. At that time, the
BRG_WAN_MAC_Address would be entered as SO Input at the Service-
level, and the Macro flow itself would pass to the VNF level and on to the
VF level flow where it is actually needed for the HEAT construction.

Service Level

@B A La Carte Flow
RG_EMU Service: Existing

topology template:
node_templates:
vbrg_emu (VNF):

SO Input Attributes: Resource Level
{NULL SET}

vBRG_EMU VNF:
SO Input Attributes:

In Release 2, using the generic “Macro” Service- {N ULL SET}
level flow and the “Generic-Resource” SDNC AP, a  SDNC Assigned Attributes:
separate “assign” call will be made at the VNF level {NULL SET}

which will result in SDNC assigning each of the
“external connection point” (*_NET _ID) values.

SDNC Configured Attributes:
{NULL SET}

The BRG_WAN_MAC_Address is
communicated via the BRG HEAT.

VF Module Level

®

vBRG_EMU VF Module:

SO Input Attributes:
BRG_WAN_MAC_Address

SDNC Assigned Attributes:
vbrgemu_bng_private_net _id,
vbrgemu_name_0




Residential Broadband vCPE Use Case Model: vCpeResCust Input Data Mappings (R1)

L .Of the TunneI?(Conn”Assign” Al |0tted Resource As part of the VNF-level “Assign” operation, SDNC determines that the vG
”1(())p5e2)a;(1)’?’oiDtE§ I?/Tlil)g(nét/r\}en\elzfvxll;k connects to three networks. SDNC also finds the VGMUX_MUX_GW_IP
= TunnelXConn AllottedResource: (10.5.0.20) which it will later configure along with the VG_MUX_GW_IP and VNI
Service Level SO Input Attributes: Custom
(19] oy .b> BRG_WAN_MAC_Address (100 VNF Level

vCpeResCust Service: \ SDNC Assigned Attributes: @vG VNF:

topology_template: Mapped From >« L | « | SO Input Attributes:
node_templates: P vgw_private_ip_0 (mux_gw), """--'éqo ..... ..> VNI

VG (VNF): ,'. -: m r' ate 1 2 (m ) ----------------------------- 06 Qe 9 q

HI vgmux_private_ip_ ux_gw), @09 ........... ..» VgMux_private_ip_2 (mux_gw)
TunnelXConn (AllottedResource): ;| vgmux_private_ip_0 (bng_gmux) ..... SDNC Assigned Attributes:
BRG (AllottedResource): £ | i | SDNC Configured Attributes: e cpe_public_net_id,

SO Input Attributes: Xconn: {vbrgemu_private_ip_0 (vbrgemu_bng), VNI} | .. Mux gwW p?ivatg net id,
BRG_WAN_MAC_Address 250000 onap_ pri_vate net id
vGMxulnfra_UUID R — T _
vGMux_Cloud_Region QBRG AllottedResource: Custom : SDNC Conf!gured_ AT
' — — ) Kev: [New] H vgw_private_ip 0 (mux_gw),

Homing Attributes: o ey: VNI
vGMuxInfra_UUID ' "_‘ BRG_WAN_MAC_Address ‘.’." ’ . .

Mapped From | SO Input Attributes: Mapped From vgmux_private_ip_2 (mux_gw)
v vgmux_private_ip_0 (bng_gmux)G-========1""""

VF Module Level

%o, '> VNII
The Input Data for the vCpeResCust Resources "~-...__> BRG WAN MAC Address vG VF Module: @

will be mapped by the custom vCpeResCust SO . - As part of the VE )
Service-Level workflow in Release 1. In SDNC Assigned Attributes: Mrz)dule—level SO Input Attributes:

Release 2+ we hope a generic Service-Level {NULL Set} “Assign” {NULL Set}

workflow can derive this data mapping from SDNC Configured Attributes: operation, SDNC || SDNC Assigned Attributes:
information contained in the SDC model. assigns the vG P LI

vbrgemu_private_ip_0 (vbrgemu_bng), 10.0.101.30" on vgw_private_ip_1 (onap_private),
G 7 vgw_name_0

VNI, the ONAP_OAM
vgmux_private_ip_0 (bng_gmux) network




Generic Service Instantiation Flow

18]
(Service Level):
0 Client“ Catalogue GensSve: =SweName= AL A

Generic , ,

| i
Service Level PrOCESSIng Create Generuc Service Instance Note that this diagram must be updated to incorporate

. (Type= {SW”amE} Cloud_Config_Data) the correct ONAP internal API names. For now only intuitive

( ‘Macro ) names have been used for the sake of readability.

Get SvcTemplate
I[Tgn.-r[:ua =SvcName:=)

CreateGenericMacroServiceNetworkVnf

. Assign Service Instance
-> DoCreateServicelnstance

i Inventory Object ULID ()

Ack (UUID=<=SvcName= UUID)

-

Create Service Instance Inventory
Object (Type=<=5SvcName= UUID)

50 Generic Service Level flow calls the "Decompaosition Building Block”.
“Decompose” consists of parsing the TOSCA Service Template content
Decompose to determine the complete set of Resource Node Types. Also included

is determining the sequence between the template Node Types based
<] on the template content, which we will assume to be as follows:

* =\VnfMame= VNF
* =NtwName>= Network

onap_uc_GeneriC_SeNice.htm| The Generic Service flow doesn’t call “homing”.

Rather it works off of separate (non-TOSCA) fielded
attributes in the Sve Instantiation AP for Cloud

: Configuration Data, which includes Cloud_Region

: and Cloud_Tenant.

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
: Internal Homing
i

i

i

i

i

See VNF and Network Seguence Diagrams for Details J i

The Generic Service level flow next orchestrates instantiation of the Resources associated with the
Service model. In the current implementation, the Generic Service-Level flow is coded to instantiate

all Networks prior to instantiating any VNFs. If there are multiple VNFs in the decomposed Service
Structure, then the VNFs are instantiated in an indeterminate order. In the (hopefully near) future

this will be changed such that the Service-Level flow sequencing is driven from the Service-Level TOSCA,.
See VNF and Network sequence diagrams for details of the flows.

| I
. Success | i
) T 1
| i

Client“ Catalogue S0 AGAl
(Service Lewvel):
Gensve: =SvwcName=




Generic
Resource Level Processing:
Networks (“Macro”)

CreateGenericMacroServiceNetworkVnf
-> DoCreateNetworklInstance

onap_uc_Generic_Resource_Ntw.html

=SvcName> Resource-Level Instantiation for «<NtwName> Network

SO [Existing]
(Service Level):
Gensve: <SvchName>

SO [Existing]
(Resource Level:
Genvnf: <NtwName>)

SDMNC WIM

HEAT

First bring the <NtwName> network instance online

Create Generic MNtw Instance
(Type=<NtwName:=)

/

In the current implementation, the Generic Service-Level flow is coded to
instantiate all Networks prior to instantiating any WNFs. If there are multiple
Metwaorks in the decomposed Service Structure, then the Metworks are instantiated

Assign Ntw UUID()

| Create Ntw Inventory Instance

i (Type=<MNtwName=,UUID)

-

Assign Generic Network I[Type:c:I[Nthame:b, UuID)

.
o

_ Get Generic Network Assignme'nts (Uuip)

the HEAT.

The Service Orchestrator will populate

I\ | Generate HEAT

The Cloud_Region was passed in the original &
Service Instantiation request input.

' [Type=<NtwMame=)

Instantiate Workload (Template=

HEAT, Cloud=<Cloud_Region=)

)
> | in an indeterminate order. In the (hopefully near) future this will be changed '
1| such that the Service-Level flow sequencing is driven from the Service-Level TOSCA. |

SDMC assigns the "name” for the network instance
as well as the subnet. Assignments are driven
from the TOSCA Madel of the MNetwork.

Activate Ntw (Type=<MtwhName®, UUID)

instantiate <MtwName=

(Senvice Level):
Gensve: <SvchName>

(Resource Level:
Genvnf: <NtwName=)

: X : Infrastructure -
! ! ! Update Ntw Instance |
| i i Inventory Object (UUID) |
| :_, Success | )
|_ Success X \ \
= : : :
SO [Existing] SO [Existing] ALA SONC WM HEAT




Generic
Resource Level Processing:
VNFs (“Macro”)

CreateGenericMacroServiceNetworkVnf
-> DoCreateVnfAndModules
-> DoCreateVnf
-> DoCreateVfModule

onap_uc_Generic_Resource VNF.html

<SvcName> Resource-Level Instantiation for <VnfName> VNF ("Macro")

S0 [Existing]
(Semvice Level):
Gensve: <SvcName=

SO [Existing]
(Resource Level:
Genvnf: <VnfName:=)

SDNC VIM

HEAT

KWVM

T
Next bring the <VniN

ame> VNF instance online J

Create Generic Wnf Instance
(Type=<wnfName=)

In the current implementation, the Generic Service-Level flow is coded to
instantiate all Networks prior to instantiating any VINFs. If there are multiple
WNFs in the decomposed Service Structure, then the WNFs are instantiated

such that the Service-Level flow sequencing is driven from the Service-Level TOSCA.

Assign vnf UUID()

| Create Wnf Inventory Instance
i (Type==VnfName=,UUID)

SDNC selects the network type(s) to connect
to this VNF as per the WNF Model, Assignments

Z-

» | in an indeterminate order. Inthe (hopefully near) future this will be changed

are driven from the TOSCA Model of the Network, ||

Assign Generic WNF Network Resources (UUID)

In a subsequent release we should move :
; Activate wnf (UUID
"Activate Wnf' below the WF Madules loop. ( ) >
1 ] ] ]
! ! ! Update VNF Instance !
| | i Inventory Object (UUID) |
| :1 Success | |
For each VF Module in the VNF Model definition / ! ! ! ! !
! I Assign WF Module UUID () ! ! ! ! !
! ! Create VF Module Inventory ! ! ! ! !
| | Instance (Type=<WnfName=, UUID) _, | | | |
SDNC assigns the network IP Addresses. ) ! ! ! ! ! !
Assignments are driven from the TOSCA || Assign Generic VF Module Network Respurces (UUID) o | | |
Madel of the VINF. ; ; > ! ! !
1 ] ] ] ] ] ]
i | Get Generic VF Module Network Resolirces (UUID) i i i i
The Service Orchestrator will populate —) ! Generate HEAT ! ! ! ! !
the HEAT. | | | | | |
The (_Zloud_Reg|_on_ ek passed_ in the original 7, Instantiate Workload (Template=HEAT, Cloud=<Cloud_Region=) ! ! ! !
Service Instantiation request input. : : ; ! ! !
1 1 1 1 1 1 1
! ! ! ! !instantiate <VnfName= | !
| | | | i Infrastructure o |
| | | | | | instantiate <VnfName> |
! ! ! ! ! ! Infrastructure o
! ! Activate Generic VF Module (UUID) ! o ' ' '
! ! ! Update VF Module Instance ! ! ! !
| | i Inventory Object (UUID) | | | |
: : : : : : :
| || Note: not all operations are shown, such | | | i
= Success ! | as setting status in A&Al and SDN-C. | | | |
T T : T T T T
SO [Existing] SO [Existing] SDNC VIM HEAT KWVIM

(Senvice Level):
Gensve: <SvcName=

(Resource Level:
Genvnf: <VnfName:=)




Generic
Resource Level Processing:
Services (“A La Carte”)

CreateGenericALaCarteServicelnstance

onap_uc_Generic_Resource_Service_AlLaCarte.html|

<SvcMName> Service-Level Instantiation for «SvcName> Service - A La Carte

SO [Existing]

(Service Level:
Gensve: <=Svychame:=) A&A

Create Generic Svc Instance
(Type==Svchame=)

Success

»

Assign Svc UUID()
| Create Sve Inventory Instance
I (Type==SvcName=,UUID)

Y

SO [Existing] ALA

(Senvice Level:
Gensve: <Svchame=)




<SvcName> Resource-Level Instantiation for «sNtwName> Network - A La Carte

Generic SO [Existing]

(Resource Level:
Resource LEVEI Client Genyvnf: =MNtwhName=) AbA SDMC Wi HEAT
Processing:

Create Generic Mtw Instance

. . I | Generate HEAT
The Service Orchestrator will populate 7} | (Type=<NtwName=)

the HEAT.

I I I I I

Network | (Type=<NtwiName>) S : : : |

o V4 : H : : : :

(“A La Carte”) | Assign Ntw UUID() | | | |
: | Create Ntw Inventory Instance | : : :
' | (Type=<NtwName=,UUID) - . . .
| | | || SDNC assigns the “name* for the network instance
| 1 Assign Generic MNetwork (Type=<=NtwName=, UUID) | 35 well as the subnet. Assignments are driven
| | : '| from the TOSCA Model of the Metworlk.
| :r-( Get Generic Metwork Assignma'nts (uuID) |

The Cloud Region was passed in the original B

Instantiate Workload (Template=HEAT, Cloud==<Cloud_Region=)

Service Instantiation request input. : . > |
: : : : | instantiate <NtwName> |
! ! | | | Infrastructure |
] ] ] ] ] }I
! ! Activate Ntw (Type=<NtwName®, UUID) - | |
. ! ! ! Update Ntw Instance ! ! !
onap uc Generic Resource Niw AlaCarte.html ! ! :_,( Inventory Object (uuID) | ! !
| | _ Success | | | |
| _ Success | | | | |
Client SO [Existing] ALA SDMNC WM HEAT

(Resource Level:
Genvnf: <MNtwName=)




Generic

Resource Level
Processing:

VNFs (“A La Carte”)

CreateVnfinfra

onap_uc_Generic_Resource_VNF_AlLaCarte.html

<SvcName> Resource-Level Instantiation for <VnfMame> VNF - A La Carte

Client

(Type=<vnfName=)

SO [Existing]
(Resource Level:
Genvnf: =vnfName=)

|
Create Generic Wnf Instance :

>
' Assign Wnf UUID()

. Create wnf Inventory Instance

1 (Type=<VvnfName= ,UUID)

ALA

-

Success
e

Client

SO [Existing]
(Resource Level:
Genvnf: =vnflame=)

ALLA




<Svcame> Resource-Level Instantiation for <VnfNames» VF Madue - A La Carte
ST et | ] ) [ )
Resource Level - - ‘ —

Processing:

VF Module
(“A La Carte”)

i Upload Assignments (VFMuduleName.:<NtwAssignments>) i i i | |

|| Prior to this, in the "A La Carte" paradigm, the Client would have sent a "Create Generic
'| VINF Instance" request to SO, which would have assigned and returned the VINF UUID.

Create Generic VF Module
Instance (VnfUUID, VFModuleName,
<InputParamsList=)

Get WF Module Artifacts from Catalog

:|The APl Handler validates the request against the model E] \
i Assign WF Module UUID() i i

| |
! Create VF Module Inventoly Instance (Type=<vnfName>, UUID)

| |
I Assign Generic VF Module Metwork Resources (VFModuleMame, UUID) !

Pre-Loaded Assignments?
(VFModuleMame)

CreateVfModulelnfra

SDNC uses the pre-loaded data to make network assignments. H : Make Metwork Assignments

.
| I
Get Generic WF Module Metwork Assignments (<NtwAssignList=) ! ! !

Instantiate WF Module
(<NtwAssignmList=,
| <InputParamsList=>)

Get VF Module Artifacts from Catalog

alt /| [50 Adaptor Detects HEAT Template]

S0 Adaptor maps the <NtwAssignList> and <InputParamsList= ) | Map Data
into the ENW parameters using tag matching.

Instantiate Workload (HEAT)

Instantiate Cloud Resources

For Each VM, Etc in the HEAT /1
|

! Instantiate Cloud Resources 1

>

onap_uc_Generic_Resource VF Module AlLaCarte.html IS0 Adapfor Detects TOSCA Templatel

S0 Adaptor maps the <NtwAssignmentsList> and <InputParamsList=> Map Data
into the ARIA Blueprint input parameters using tag matching.

| Instantiate Workload (Elueprint. <Input=)

For Each VM, Etc in the TOSCA / ] \
1 Orchestrated OpenStack Commands I I

Multi-Cloud is a pass-through in Release 1 Iﬁ Orchestrated OpenStack Cominands

T
! Activate Generic VF Module (UUID)

|
!

) |

| I Update VF Module Instande Inventory Object (LUUID) ! !
|

|

|

|

L

Success Mote: Mot all interactions are shown, such
as responses to requests.

| | !

S0 API SO [Existing] WMNF Adaptor ‘ ARIA | ‘ ALA | | SONC |
Handler

(Resource Level:
Genvnf: <VfModule>)

HEAT
Orchestration




Assumptions

Once the BRG_EMU VNF Controller configures the vBRG_EMU VNF (see prior slide), that VNF will
initiate DHCP interactions. This will result in an event being generated, which will be intercepted by the
BRG Allotted Resource Controller. Note that the BRG_EMU VNF Controller shown in the prior sequence
diagram is a *different® Controller function, and hence may be a different Controller instance, than the
BRG Allotted Resource Controller which receives this event.

Being independent of each other, the vCpeResCust service instantiation request may be received in
ONAP before the BRG Allotted Resource Controller receives this event notification, or it may be received
after. The following sequence diagrams show both possibilities. However, in Release 1, only the latter
will be supported.



BRG_EMU Event Processing

SO [Generic PNF]

BRG EMU Event Robot | | (Resource Level:
- BRG_EMU WNF | ‘ DHCP | SDM Controller ALAI (BSS) BRG)
Processing ' ' | ' ' ' '
| | | | | | |
: || This carries the BRG_MAC_Address. : : : :
(Custom) 1 DHCP Request _ 1| See separate sequence diagram | | i i
i || for details of this interaction. : : : :
| | T | | | |
| | . | | | | |
: 1 Assign BRG_WAN_IP 5 cp assigns the 10.3.0.2 address Iﬁ : : : :
| g | | | |
| | | | | | |
! I BRG IP Assignment Motification [l - | | i i
! | (BRG_MAC_Address, BRG WAN_IP) _ | This event carries the BRG_MAC_Address. Iﬁ ! ! ! !
| | bl | | | |
: : | BRG IP Assignment Notification : : : :
i i i (BRG_MAC_Address, BRG_WAN_IP) ! ! ! !
onap uc res vcpe rl brg event.html ! ! : = — > ! ! !
: Currently, the A&AI PNF object doesn’t have a MAC Address attribute. Nor does the P-Interface object. Only = | : : :
i the L-Interface object has a MAC Address. This use case proposes a change such that the MAC Address i Search for BRG PNF object i | |
: would becorme an attribute of a P-Interface for a PNF object. The ability to associate a MAC Address | by BRG_MAC_Address o : :
! with an L-Interface can perhaps be retained, though it should be inherited from the P-Interface object. ! ’: ! !
| I I | | | |
: alt / [No BRG PNF Object Found with this MAC_Address (Release 1 Scenario)] | | | |
| | | | Assign PNF UUID() | | |
| | | «—] | | |
i i i i i i i
i i i I Create Generic PNF Inventory Instance 1 [ i
: : : | (Type=BRG,UUID, BRG_MAC_Address, | : :
i i i I BRG_WAN_IP) | | |
. Q | | t = = ) | |
In Release 1 Use Case we will o ! ! : ! ! !
. . | | | If SDNC determines that there is no BRG PNF object with | | |
support Only this alternative. ﬁ I I this BRG_MAC_Address value, SDMNC will create such an | BRG Registration Event | I
: : : object with both the BRG_MAC_Address and BRG_WAN_IP | (BRG MAC Address) : :
I I I attributes populated. Mote that this PNF object in A&AI - = = : !
: : : will have no association with any Customer Service Instance. || : :
| | | v | | |
| | TABRE PiF Object is Found with this MACT Address TFufure Scenariol] ! ! ! !
| I I I | |
i | If SDMC determines that there is already a BRG PNF object I I I I
. . . : | with this BRG_MAC_Address value, SDNC will update this d | | |
We will defer this alternative | | object to populate the BRG_WAN_IP attribute value. Note | Update Generic PNF Inventory [ [ [
. ! X that this PMF object in A&AlI would have been created by SO ! Instance (UUID.BRG_WAN_IP) . | |
until Release 2 or beyond' I | vCpeResCust processing, and hence would already have an | i | |
: X association with the corresponding vCpeResCust Service Instance. |, X X X
| 1 T | 1 1 1
| I I I I | |
: X X SDNC will also update its own local inventory. %  Update Local Inventory X X X
| I I I I | |
| I I I I | |
! : I _ BRG Registration Event (BRG_MAC_Address, BRG_WAN_IP) | ! ! !
| Il I I I | |
i _ _ ; o " i i i i i
1| | 52¢ SO processing of this event on "vCpeResCUSt *) | g pagistration Event (BRG_MAC_Address, BRG_WAN_IP) | [ [ !
! Service Instantiation - Page 4 b ' X X >
| ! i i i i i
BRG_EMU VNF | ‘ DHCP | SDM Controller AEA Robot SO [Generic PNF]
(BsS) (Resource Level:

BRG)




vCpeResCust Service
Level Processing
(Custom)

Robot

Catalogue

Because the vCpeResCust service
involves an Allotted Resource, the
generic Service Level (“top level”) SO
flow will not support this Service. So
in Release 1 we either needed to
extend the generic Service Level flow
to support Allotted Resources or
build a Custom flow for vCpeResCust.

Create Generic Service Instance
(Type=vCpeResCust, Params=
{BRG_WAN IMAC_Address})

vCpeResCust Service Instantiation - Page 1

Get SwcTemplate
_ (Type=vCpeResCust)

-

onap_uc_res_vcpe_rl_pl.html

Next the vCpeResCust Service Level custom
flow will call the associated Resource level

flows in the proper order (see slide 19):

* TunnelXConn Allotted Resource
(assigned, created, and configured)

* vG VNF + VF Module (assigned,
instantiated, and configured)

* BRG Allotted Resource (assigned,
created, and configured)

SDMC creates the service context
for this wvCpeResCust instance in
its internal inventory.

Robot

Catalogue

SO [New] S0 [Existing] S0 [MNew] SO [New]
(Service Level): (Resource Level: (Resource Level: (Resource Level: Robot
vCpeResCust Genvnf: vG) TunnelXConn) BRG) (Homing Emulator) ARAI SDMC
I I I | I I I
|| Note that Robot retains the vGMuxinfra_UUID and vGMux_cloud Region | | |
! from its initiation of vGMUX instantiation activities. ! ! !
}-—": 1 1 l i i i
| Assign Service Instance | ! ! ! ! !
i Inventory Object UUID () | | | | |
i Create Service Instance Imventory Object (Type=wCpeResCust,UUID) i - i
X S0 Generic Service Level flow calls the "Decomposition Building Block", & X X X
I "Decompose" consists of parsing the TOSCA Service Template content I I I
X to determine the complete set of Resource Node Types. Also included X X X
i Decompose |is determining the sequence between the template MNode Types based | | |
on the template content, which we will assume to be as follows: X X X
! * TunnelxConn Allotted Resource ! ! !
| * G VNF | | |
[ * BRG Allotted Resource [ [ [
i U U I i i i
! Perform Homing (DecorripStructld, Params= {NDLL}) ! - ! !
S0 Generic Service Level flow calls the "Homing Building Block", which in turn calls Robaot (acting as N i i
the "Homing Emulator'). The purpose of the Homing Emulator is to minimize re-implementation with X X X
the introduction of SMIRC-based homing in Release 2 OMNAP. Robot has remembered the vGMuxinfra ' ' '
UUID and wGMUX WNF Cloud Region from its instantiation interactions with ONAP for the vGMuxinfra ' ' '
senvice instance, Robot has also remembered the BRG_EMU service intance UUID from its instantiation |+ Homing i i
interactions with OMAP for the BRG_EMU service instance. Robot returns to the Service Level flow its X X
"homing solution" as follows: I I I
* TunnelXConn AR Home = vGMuxinfra Service Instance UUID X X X
* G WNF Home = vGMUX VINF Cloud Region | | |
* BRG AR Home = BRG_EMLU Service Instance ULID \ \ \
:_, Success | | : | | |
| Assign Service (type=vCpeResCust, UUID) | | | | ‘___:
SO [New] SO [Existing] SO [Mew] SO [MNew] Robot ALAl SDMNC
(Service Level): (Resource Level: (Resource Level: (Resource Level: (Homing Emulator)
vCpeResCust Genvnf: vG) TunnelXConn) BRG)




vCpeResCust Resource Level

Processing:

e TunnelXConn Allotted
Resource (Custom)

onap_uc_res_vcpe_rl_p2.html

Robot

SO [New]
(Sernvice Level):
vCpeResCust

vCpeResCust Service Instantiation - Page 2

SO [New]
(Resource Level:
TunnelxConn)

ALA

SDM Controller

As per the Node Type dependencies captured in the vCpeResCust TOSCA, first make the TunnelXConn network assignments. /

| Create Generic
i Allotted Res Instance

i BRG_WAN_MAC_Address)

! (Type=TunnelXConn, Input=

—
F

In Release 1 the Custom wCpeResCust flow will "just know" what attributes to send as Input
and their source. In afuture Release the Generic Service flow will know the input and source
data mapping from the SDC model.

Assign Allotted
Res UUID()

Create Generic Allotted Res

Inventory Instance

(Type=TunnelXConn,UUID)

The "Custom" TunnelXConn Resource-Level flow "just knows"

that the "BRG_WAN_MAC_Address" from the Resource

In the future, this determination should be made based on

the TunnelXConn Model.

-

S0 will associate the TunnelXConn object with both the
wCpeResCust Service Instance and the vGMUX_Infra Service
Instance in A&Al

Assign Allotted Resource Network Resources
(Type=TunnelXConn, UUID, Params= {BRG_WAN_MAC_Address})

Level Input must be sent to SDMNC in the "Assign" request. '

The Metwork Controller will assign a WNI value from the associated
wGMUX's "WNI Pool", It will also look up the wGMUX_Bearer_IP and

and vGMUX_LAM_IP of that wGMUX and make it part of the
TunnelXConn context. The associated vGMUX far this TunnelXCaonn

is known from the Homing Selution. In addition, SDMC uses the
BRG_MAC_Address as the index into the BRG Controller local inventory
to find the BRG_WARN_IP value.

Create Allotted Resource (UUID)

Get BRG_WAN_IP

The action of configuring the vGMUX effects
the creation of the Allotted Resource

{

onfigure (XConn:

Activate Allotted Resource (ULWID)

Update Allotted Resource
Instance Inventory Object (UUID)

o
F

== i)

BRG_WAN_IP, VNI})

__ Success : :
Robot SO [New] SO [MNew] ALA| SDMN Controller WGMUX
(Service Level): (Resource Level:
vCpeResCust TunnelxXConn)




vCpeResCust Resource Level

Processing:
0 vCpeResCust Service Instantiation - Page 3
* vG (Generic SO, Custom DG)
SO [Existing] SO [Existing]
(Service Level): (Resource Level: SDMC
Gensve: <Svchame:= Genvnf: <Vnflame=) | | AGAl [CustomvG DGl | |vG
The vG VNF leverages the Generic Resource Level I I I
P “« ” . . This flow represents only the delta processing needed to support the
Processmg. VNFs ( Macro ) flow shown on slide 28; with vCpeResCust wG Resource-Level processing above and beyond that
H ; “ H ” which is provided by the Generic Resource Level Processing: WMFs
one exceptlon' Rather than using the “Generic DG” SDNC (“Macro”) flow. Specifically, the only change needed is in SDMC to
behavior which is shown on slide 28’ SDNC will have a support @ Custom vG DG that will initi?te vG VI\I.IIF configuration based
" . ] . an the trigger of the WF Module-Level "Activate" request from SO.
Custom DG” for the vG VF Module-level processing. This |
DG will use the VF Module-Level activation as the trigger e N e et e e R R
. : . . In Release 1 the Customn wCpeResCust flow will "just know"
to conflgure the VG/ as shown in the dlagram to the rlght- Create Generic Vnf Instance what attributes to send and their source. In future releases

(Type=vG, Input={YNI,vGMUX_LAN_IP}) ||the Generic Service flow will know the input and source data
“|| mapping from the SDC Model,
|

This is because it was lately determined that the MSO
Macro flow (as described on slide 28) requests the “VNF

Activate” prior to starting the VF Module-level loop, which ' o VTR L I T T T 0 Ll e
is a poor implementation given the VM hasn’t even been ' 1

instantiated yet at the point in the flow when this “VNF Activate Generic YF Module (UUID) -
H ” o ” H
Activate” occurs. The “correct |mplementat|0n would be For the vG specifically, SODNC custom DG will use the WF Module-Level "Activate"
ic ¥ i ” as the trigger with which to configure the wG with the vgw_private_ip_0 (mux_gw),
to move this “VNF Activate request after the VF Module WMI, and vgrmux_private_ip_2 (mux_gw). This is because in the Generic Resource Configure
|oop. However, until this can be done, it was decided to Level Processing flow the WVNF "Activate" happens before the WMs have even been >

created, which is certainly too early to trigger configuration of the WNF.

use the “Custom DG” solution described above.

Update WF Module Instance
__ Inventory Object (UUID)

I I I I
SO [Existing] SO [Existing] ABAI SDNC e

(Service Level): (Resource Level: [Custom vG DG]
onap_uc_res_vcpe_vG_rLhtml Gensvc: <SvcName> Genvnf: <VnfMame=)




vCpeResCust Resource
Level Processing:

BRG Allotted
Resource (Custom)

onap_uc_res_vcpe_rl_p4.html

Future:

* Add step to get monitoring in
place at the Service and Resource
level (via REST call)

* Add step to get Security in place
* Add step to notify turn up to Ops;
need to define a REST call to an

external system.

Robot

vCpeResCust Service Instantiation - Page 4

SO [Future Proposed]
Event Router

SO [New] SO [New] SO [New]
(Service Level): (Resource Level: (Resource Level:
vCpeResCust TunneXConn) G) DMaaP | AGAl |

Success()

SON Controller |

| BRG_EMU |

As per the Node Type dependencies captured in the vCpeResCust TOSCA, next configure the BRG instance J

_ Get Allotted Resource Network Resources (TunnélXConn UUID)
-

In R1 the SO "Custem" vCpeResCust
flow will "just know" that the BRG
"WNI" and "wGMUX_Bearer_IP" Input
Attributes are to be retrieved from
the TunnelXConn Controller. In
future releases it will determine

this from the vCpeResCust Model.

Map Input Attributes

In R1 the SO "Custom" vCpeRasCust flow will "just know" that it must map the TunnelXConn's "WNI" and "wGMLUX_|
attributes into the corresponding attributes of the BRG Input, and the "BRG_MAC_Address" wvCpeResCust Input Attribute
into the equivalent Input Attribute of the BRG. In future Releases SO will use the vCpeResCust Model to map the available

Bearer_|P"

i Create Generic

! Allotted Res Instance
1 (Type=BRG, Input=

' {BRG_MAC_Address,

| WNI, vGMUX_Bearer_IP})
>

attributes into the required Input Attributes for the BRG PMF.
T

In Release 1 the customer vCpeResCust flow will "just know" that a BRG-level
sub-flow must be instantiated. In Release 2 the vCpeResCust flow should

know to do this by examining the results of Decomposition.
T T

! Res UUIDI)

Create Generic Allotted Res
Inventory Instange
(Type=BRG.ULID)

T
|
|
|
| | Assign Allotted
|
|
|

-

SO wil associate the BRG Allotted Resource object with
both the vCpeResCust Service Instance and the BRG_EMU
Service Instance in A&AI

The "Custom" BRG Resource-Level flow "just knows" that the
NI, WGMUX LAN IPY, and "BRG_WAN_MAC_Address® from
the Resource Level Input must be sent to SDNC in the "Assign"
request. In the future, this determination should be made
based on the BRG TOSCA Model.

Assign Allotted Resource MNetuwlork Resources
(Type=BRG, UU|D, Params= {/NI,vGMUX_Bearer_P, BRG_WAN_MAC_Address}) _
T >

The custorn BRG DG in
which to search for the

See note on BRG_EMU

the BRG PNF to be the "pool" from which to assign the vBRG_WAN_|P.

SDNC uses the MAC Address as the key with

Searc

h for BRG PMF object by MAC Address

Event Processing for the changes needed in

AB:Al to support this search capability.

corresponding BRG PNF. In effect SDNC considers ||
I
I

Success

The Netwerk Controller ereates the BRG
It also copies the BRG_WAN_IP from the

Allotted Resource in its local inventory.
BRG PMF to the Allotted Resource record.

T
Create Allotted Resource (UUID)

=

Activate Allotted Resource (UUID)

SDNC configures the BRG_EMU with the
BRG_WAN_IP, VNI, and vGMUX_Bearer_|P.

{

R =

Update Allotted
Resource Instance
Inventory Object (UUID)

Make assignments

For an Allotted Resource that fully
consumes the WNF (i.e., is one-to-cne
with the VVNF itself), it is possible,

as in this case, that the Allotted
Resource is pre-created. Hence, the
"Create" is to SDNC a "No-0p".

Configure BRG
(VBRG_WAN_IP, VNI,
and vGMUX_Bearer_IP)

as setting status in A&Al and SDN-C.

Note: not all operations are shown, such ﬁ

Robot

SO [Future Proposed]
Event Router

SO [Newl SO [New] SO [New] DMaaP | ASAl |
(Service Level): (Resource Level: (Resource Level:
vCpeResCust TunnelXConn) BRG)

SDN Controller |

| BRG_EMU |
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Current POR < YGMUX >

Sl vCpeResCust

A 4

Decomposition,
Homing,
Create Service in A&AI

SDNC “ServiceLevel” Assign <VG - DoCreateanAndeI\/IoduIe>

A 4

3 BRG

CunnelXConn
et Custom
(Custom) QCreaterModD
QoCreateVnD
hl

Generic Resource API

Generic Resource API Generic Resource API Generic Resource API

| ! }




Option 1 — Leverage the SO “Pause” Capability < VGMUX >

vCpeResCust >

A

Decomposition,

Homing,

SDNC “ServicelLevel” Assign

A 4

Generic Resource API

@nnelXConn
(Custom)

Ajuo 3iyuod+a3enuelsul

(39s 8eyy daas-13jnwi) Ajuo ugissy

@ - DoCreateVD @G (CustoD
< vG — DoCreateVfModule \ >

\

How do we get the Generic Resource API
DoCreateVfModule to use  Generic Resource API
j the Generic Resource API? l l

Generic Resource API

!

SDNC



Option 2 — Assign the VNI as part of vG, and Swap Order

< vGMUX >

< vCpeResCust

I

A 4

Decomposition,

Homing,
Create Service in A&AI
SDNC “ServicelLevel” Assig
VG — DoCreateanAndeModuIe>
\

As part of vG VF Module
“assign”, SO would pass the
UUID of the vGMuxInfa
Service Instance. SDNC

would use that to find the
VGMUX VNF and the QoCreateVnD
associated VNI Pool. SDNC

would assign the VNI value

from this pool as part of
the vG activities and not e Feseias A l
the TunnelXConn activities. l Generic Resource API

Tunnel

XConD
(Custom)

Generic R

@CreaterModD

esource API

BRG
Custom

Generic Resource API




Option 3 — Assign the vG IP address as part of the TunnelXConn < VGMUX >

vCpeResCust >

—1

* Decomposition,
* Homing,

*  Create Service in A&AI <VG — DoCreateanAndeModuIe>

SDNC “ServicelLevel” Assign
TunnelXConn -
(Custom) C)oCreateVnD BRG
i Custom
As part of the TunnelXConn assignment, Q}CreaterM OdLD
SDNC will also select the IP Address of —_—

the (future) vG itself. l.e., the vG IP
Address will be included in the pre-load As part of the vG assignment, SDNC
data for the TunnelXConn, and not _ will look into the TunnelXConn
included in the pre-load data of the vG. Generic Resource APl “context” for this vCpeResCust Service .
Instance to determine the IP Address Generic Resource API
Generic Resource API that was assigned for this vG.

Generic Resource API

| ‘, i _




