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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-member s, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (https://ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Foreword

This Group Specification (GS) has been produced by ETSI Industry Specification Group (1SG) Network Functions
Virtualisation (NFV).

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document specifies a set of Y AML-based data models for descriptor-based virtualised resource
management fulfilling the requirements concerning the input and output information exchanged over the virtualised
resource management interfaces specified in the ETSI GS NFV-IFA 005 [1], and the ETSI GS NFV-1FA 006 [2]. The
present document focuses on data models used in the virtualised resource descriptors for the Virtualised Compute
interfaces, Virtualised Network interfaces and Virtualised Storage interfaces, which are used to perform orchestration
and lifecycle management for consumabl e virtualised resources comprised of compute, network and storage. The
present document also focuses on data models used in the virtualised resource descriptors for the Virtualised Resources
Change Notification interfaces and Virtualised Resources Fault Management interfaces. Other virtualised resource
management interfaces, as well as data models for information specified in ETSI GS NFV-IFA 011 [i.5] and ETSI
GSNFV-IFA 014 [i.4], are out of the scope of the present document.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
https://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] ETSI GS NFV-IFA 005: "Network Functions Virtualisation (NFV) Release 4; Management and
Orchestration; Or-Vi reference point - Interface and Information Model Specification”.

[2] ETSI GS NFV-1FA 006: "Network Functions Virtualisation (NFV) Release 4; Management and
Orchestration; Vi-Vnfm reference point - Interface and Information Model Specification".

[3] Void.

[4] "YAML Ain't Markup Language (YAML ™) Version 1.2"; Oren Ben-Kiki, Clark Evans, Ingy dét
Net.

[5] |ETF RFC 8259: "The JavaScript Object Notation (JSON) Data | nterchange Format".

[6] ETSI GSNFV-SOL 001: "Network Functions Virtualisation (NFV) Release 4; Protocols and Data
Models; NFV descriptors based on TOSCA specification™.

[7] JSON Schema.

[8] ETSI GSNFV-SOL 013: "Network Functions Virtualisation (NFV) Release 4; Protocols and Data

Models; Specification of common aspects for RESTful NFV MANO APIs".

[9] ETSI GS NFV-IFA 045: "Network Functions Virtualisation (NFV) Release 4; Management and
Orchestration; Faults and alarms modelling specification™.
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2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] ETSI GR NFV 003: "Network Functions Virtualisation (NFV); Terminology for Main Conceptsin
NFV*".

[i.2] Heat Orchestration Template (HOT) specification.

[i.3] Openstack®-heat: "Orchestration Service APIS'.

NOTE: The OpenStack® Word Mark and OpenStack Logo are either registered trademarks/service marks or
trademarks/service marks of the OpenStack Foundation, in the United States and other countries and are
used with the OpenStack Foundation's permission. ETSI is not affiliated with, endorsed or sponsored by
the OpenStack Foundation, or the OpenStack community.

[i.4] ETSI GSNFV-IFA 014: "Network Functions Virtualisation (NFV) Release 4; Management and
Orchestration; Network Service Templates Specification”.

[i.5] ETSI GS NFV-IFA 011: "Network Functions Virtualisation (NFV) Release 4; Management and
Orchestration; VNF Descriptor and Packaging Specification”.

3 Definition of terms, symbols and abbreviations

3.1 Terms

For the purposes of the present document, the terms given in ETSI GR NFV 003 [i.1] apply.

3.2 Symbols

Void.

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in ETSI GR NFV 003 [i.1] and the following apply:

JSON JavaScript Object Notation
YAML YAML Ain't Markup Language

ETSI
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4 General aspects

4.1 Overview

The present document defines the data model for the following interfaces used over the Vi-Vnfm and Or-Vi reference
point, using Y AML [4] as a data-serialization language:

. Virtualised Compute interfaces.

. Virtualised Network interfaces.

. Virtualised Storage interfaces.

e  Virtualised Resources Change Notification interfaces.
. Virtualised Resources Fault Management interfaces.

The design of the data model for the above interfaces is based on the information model and requirements defined in
ETSI GSNFV-IFA 005 [1] and ETSI GS NFV-1FA 006 [2]. Protocols that use these data models are out of the scope of
the present version of the present document.

In clause 4, general aspects are specified that apply to multiple data model on the Vi-Vnfm and Or-Vi reference point.
The present document defines data models for input and output parameters derived from the above-mentioned
information model. The data instances are used as input and output parameters specified in a virtualised resource
descriptor, e.g. aHOT [i.2]. Asan aternative, output parameters can also be obtained from an API provided by the
template system of the underlying VIM implementation, e.g. the HEAT API [i.3], and be mapped to the data model
defined in the present document.

In the subsequent clauses, the data model of the parameters to be used in virtualised resource descriptors as input and
output for the individual interfaces are specified. Annex A provides examples of the use of the input and output
parameters using HOT [i.2].

4.2 Definition of input and output parameters in YAML

42.1 Introduction

Clause 4.2 specifies the types and section definitionsin Y AML that are applicable for the present document, in
particular, for the declaration of the input and output parameters.

4.2.2 Input parameters syntax definition

The set of parametersthat are used as input to an operation for which a corresponding template is defined shall be
prefixed by atag named "nfv" and shall comply with the following Y AML syntax definition:

nf v:
<par amet er _nane>:
type: <the type of paraneter>
description: <description of the paraneter>
defaul t: <default value of the paraneter>
enum
- <enunerat ed val ues 1>
- <enuner at ed val ues 2>

<par anet er _name_N>:

Where applicable, then name of a structured input parameter ends with the string "Data” (e.g. subnetData).
A description of the syntax definition fields for declaring an input parameter follows. The fields shall comply with the
provisions set out in Table 4.2.2-1.
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Table 4.2.2-1: Input parameters syntax definition

Field Required Description

nfv yes The tag emphasizes a group of parameters defined in the present document.

<parameter_name 1> |yes The name of the first parameter.

<parameter_name_N> [no The name of the last parameter.

type yes The type of each parameter. It shall be a simple data type as defined in
clause 4.4.2 or structured data types in clause 4.4.3.

description yes A human readable description for each parameter.

default no A default value for each parameter.

enum no A set of enumerated values for a parameter to restrict the value. It is applicable to
parameters of type string or number.

4.2.3  Output parameters syntax definition

If aset of output parameters of an operation is defined in atemplate, these parameters shall comply with the following
YAML [4] syntax definition:

<par anet er _nanme>: val ue
description: <description of the paraneter>
type: <type>

Where applicable, then name of a structured output parameter ends with the string "Info" (e.g. nfvSubnetinfo). A
description of the syntax definition fields for declaring an output parameter follows. The fields shall comply with the
provisions set out in Table 4.2.3-1.

Table 4.2.3-1: Output parameters syntax definition

Field Required Description
parameter_name yes The name of the parameter, which shall start with the prefix "nfv".
type yes The type of the parameter.
description yes A human readable description for the parameter.
4.3 Definition of output parameters as mapping to an API

The present document defines the set of attributes for each output parameter in the data model in clauses 6, 7 and 8.
Besides providing the output parameters that are defined in the data model using the output parameters facility of a
template (e.g. parametersin the "outputs' section of aHOT [i.2)]), it isaso possible to obtain these parameters via
VIM-levels APIs such as (such asthe HEAT API [i.3]). In the latter case, the output parameters of a VIM-level API can
be mapped to the data model for the output parameters defined in the present document. Taking this approach can offer
performance advantages in case many resources are required to be managed by the same template. The choice of the
mapping of a parameter to atemplate output parameter, or to aVIM-level API is a deployment decision outside the
scope of the present document.

4.4 Common data types

441 Introduction

Clause 4.4 specifies the common data types that are used for declaring the parameters and grammar elements
throughout the present document.
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4.4.2 Simple data types

The present document uses the following simple data types as defined in Table 4.4.2-1. In order to accommodate tags
with a broader meaning, the Y AML specification recommends JSON schema[7] to be supported as an option. JSON
schemais commonly supported by modern computing languages. Virtualised resource descriptors complying with the
present document shall comply with the YAML v1.2 [4] and JSON schema[7] specifications.

Table 4.4.2-1: Simple data types

Type name Description Example(s)

String A string as defined in YAML v1.2 [4]. "a string"

Number A number as defined in IETF RFC 8259 [5] referred in JSON Schema [7]. "23", "-1.023E3"

Boolean A data type that can take the following values: true, false. The type is defined in JSON |"true”, "false"
Schema [7] and referred in YAML v1.2 [4].

4.4.3 Structured data types

Following the format stated with the label of "nfv" in Table 4.4.3-1, individual structured data type is represented in the
present document using ">" recursively as inlined definition.

Table 4.4.3-1: Input or Output data model for {parameter name}

Parameter Name and Attributes Type Description
{parameter name} {object, array} Type of the parameter
{description} - Description of the parameter
{attribute} {attribute type} Type of {attribute}

>{sub attribute} {sub attribute type in the attribute} |Type of {sub attribute}

obj ect in JSON schema[7] is atype representing mapping from "keys' to "values'. The syntax of obj ect for
parameter definition is represented with the following definition:

{paranmet er nane}:
description: <description of the paraneter>
type: object
required:
- {1st mandatory attri bute}
- {2 pandatory attri bute}
properties:
{1st attribute}:
type: e.g. object
properties:
{sub attri bute}
{2 attribute}:

array in JSON schema[7] is atype representing an ordered list of elements. The syntax of ar r ay for parameter
definition is represented with the following definition:

{paranmet er nane}:
description: <description of the paraneter>
type: array
mnltems: {lower bound of cardinality}
maxl|tems: {upper bound of cardinality}
itens:
- type: e.g. object
properties:
{sub attribute}

ETSI
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5 Common data model

5.1 Description

This clause specifies data models for input and output parameters commonly used in different resource management.

5.2 Parameters to be used as input

521 Parameter: reservationld

The parameter used when pointing to a virtualised compute, network or storage resource shall follow the indications
provided in Table 5.2.1-1.

Table 5.2.1-1: Input data model for reservationld

Parameter Name and Attributes | Type Description

reservationld String |ldentifier of the resource reservation applicable to this virtualised resource
management operation.

The syntax of ther eser vat i onl d shall comply with the following definition:

reservationl d:
type: string
description: >
Identifier of the resource reservation applicable to this virtualised resource
managenent operation
default: ""

5.2.2 Parameter: resourceGroupld

The parameter used when pointing to alogical grouping of virtual resources assigned to a tenant shall follow the
indications provided in Table 5.2.2-1.

Table 5.2.2-1: Input data model for resourceGroupld

Parameter Name and Attributes | Type Description
resourceGroupld String |Unique identifier of the "infrastructure resource group", logical grouping of
virtual resources assigned to a tenant within an Infrastructure Domain.

The syntax of ther esour ceGr oupl d shall comply with the following definition:

resour ceG oupl d:
description: >
The identifier of the infrastructure resource group, |ogical grouping of virtual
resources assigned to a tenant within an Infrastructure Domain of this
virtual i sed resource nanagenent operation
type: string
default: ""

5.2.3 Parameter: groupName

The parameter used when giving a group name of a virtualised compute, network or storage resource affinity or
anti-affinity constraints group to be created shall follow the indications provided in Table 5.2.3-1.

Table 5.2.3-1: Input data model for groupName

Parameter Name and Attributes | Type Description
groupName String |Name of the group, given by the consumer.
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The syntax of the gr oupNane shall comply with the following definition:

gr oupName:
type: string
description: >
Narme of the group, given by the consuner
default: ""

5.2.4 Parameter: typeOfAffinityOrAntiAffinityConstraints

The parameter used when indicating whether thisis an affinity or anti-affinity group for virtualised compute, network or
storage resources shall follow the indications provided in Table 5.2.4-1.

Table 5.2.4-1: Input data model fort ypeOF AffinityOr Anti AffinityConstraints

Parameter Name and Attributes Type Description
typeOfAffinityOrAntiAffinityConstraints String |Indicates whether this is an affinity or anti-affinity group.

The syntax of thet ypeCOf Af fi ni t yOr Anti Af fi ni t yConstrai nts shall comply with the following definition:

typeOf AffinityOrAnti AffinityConstraints:
description: >
I ndi cates whether this is an affinity or anti-affinity group.
type: string
enum
- affinity
- anti-affinity

525 Parameter: stackName

The parameter used when pointing to a stack of virtual resources defined by a descriptor shall follow the indications
provided in Table 5.2.5-1.

Table 5.2.5-1: Input data model for stackName

Parameter Name and Attributes Type Description
stackName String |Name of the stack, given by the consumer.

The syntax of the st ackName shall comply with the following definition:

st ackNane:
type: string
description: >
Narme of the stack, given by the consuner
default: ""

5.2.6 Parameter: startTime

The parameter used when giving a date and time when the consumption of the resources starts shall follow the
indications provided in Table 5.2.6-1.

Table 5.2.6-1: Input data model for startTime

Parameter Name and Attributes | Type Description
startTime String |Specifies when the consumption of the resources starts.

The syntax of the st ar t Ti me shall comply with the following definition:

start Ti me:
type: string
description: >
Speci fies when the consunption of the resources starts
default: ""
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52.7 Parameter: endTime

The parameter used when giving a date and time when the reservation ends shall follow the indications provided in
Table5.2.7-1.

Table 5.2.7-1: Input data model for endTime

Parameter Name and Attributes | Type Description

endTime String |Specifies when the reservation ends (when the issuer of the
request expects that the resources will no longer be needed)
and used by the VIM to schedule the reservation.

The syntax of the endTi ne shall comply with the following definition:

endTi nme:
type: string
description: >
Speci fies when the reservati on ends (when the issuer of the request expects that the resources
wi |l no | onger be needed) and used by the VIMto schedul e the reservation
default: ""

5.2.8 Parameter: expiryTime

The parameter used when giving a date and time when the VIM can release the reservation in case no allocation request
against this reservation was made shall follow the indications provided in Table 5.2.8-1.

Table 5.2.8-1: Input data model for expiryTime

Parameter Name and Attributes | Type Description
expiryTime String |Specifies when the VIM can release the reservation in case
no allocation request against this reservation was made.

The syntax of the expi r yTi me shall comply with the following definition:

expi ryTi me:
type: string
description: >
Specifies when the VIMcan rel ease the reservation in case no allocation request against this
reservation was made
default: ""

5.3 Parameters to be used as output

None.

6 Data model for Virtualised Compute Management

6.1 Description

This clause specifies data models for input and output parameters for Virtualised Compute Management.

6.2 Parameters to be used as input
6.2.1 Parameter: computeName

The parameter used when providing a name for a virtualised compute resource to be alocated shall follow the
indications provided in Table 6.2.1-1.
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Table 6.2.1-1: Input data model for computeName

Parameter Name and Attributes | Type Description
computeName String |Name for a virtualised compute resource to be allocated.

The syntax of the conput eNane shall comply with the following definition:

conput eNane:
type: string
description: >
Narme provi ded by the consuner for the virtualised conpute resource to
al | ocate
default: ""

6.2.2 Parameter: computeFlavourld

The parameter used when providing an identifier of the Compute Flavour for a virtualised compute resource to be
allocated shall follow the indications provided in Table 6.2.2-1.

Table 6.2.2-1: Input data model for computeFlavourld

Parameter Name and Attributes | Type Description

computeFlavourld String |ldentifier of the Compute Flavour that provides information about the
particular memory, CPU and disk resources for virtualised compute
resource to allocate.

The syntax of the conput eFl avour | d shall comply with the following definition:

conput eFl avour | d
type: string
description: >
Identifier of the Conpute Flavour that provides informati on about the particul ar
menory, CPU and di sk resources for virtualised conpute resource to allocate
default: ""

6.2.3 Parameter: vcimageld

The parameter used when providing an identifier of the virtualisation container software image for avirtualised
compute resource to be allocated shall follow the indications provided in Table 6.2.3-1.

Table 6.2.3-1: Input data model for vcimageld

Parameter Name and Attributes | Type Description
vclmageld String |ldentifier of the virtualisation container software image.

The syntax of thevc! magel d shall comply with the following definition:

vcl nagel d
type: string
description: >
Identifier of the virtualisation container software inage
default: ""

6.2.4 Parameter: locationConstraints

The parameter used when providing alocation constraints for a virtualised compute resource to be alocated shall follow
the indications provided in Table 6.2.4-1.
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Table 6.2.4-1: Input data model for locationConstraints

Parameter Name and Attributes | Type Description

locationConstraints String  |If present, it defines location constraints for the resource(s) is (are)
requested to be allocated, e.g. in what particular resource zone.

The syntax of thel ocat i onConst r ai nt s shall comply with the following definition:

| ocati onConstraints:
type: string
description: >
If present, it defines location constraints for the resource(s) is (are)
requested to be allocated, e.g. in what particular resource zone.
defaul t:

6.2.5 Parameter: affinityOrAntiAffinityConstraintsForCompute

The parameter used when giving resource affinity or anti-affinity constraints related to virtualised compute resources
shall follow theindications provided in Table 6.2.5-1. The parameter isalist of elements with affinity or anti affinity
information of the virtualised compute resource to be allocated ETSI GS NFV-IFA 005 [1] and ETSI

GSNFV-IFA 006 [2]. All the listed constraints shall be fulfilled for a successful operation.

Table 6.2.5-1: Input data model for affinityOrAntiAffinityConstraintsForCompute

Parameter Name and Attributes Type Description
affinityOrAntiAffinityConstraintsForCo |Array of Object Name of the parameter.
mpute
>type OfAffinityOrAntiAffinityConstrain |String Indicates whether this is an affinity or anti-affinity
tForCompute constraint.

Allowed to affinity and anti-affinity.

>scopeOfAffinityOrAntiAffinityConstra |String Qualifies the scope of the constraint. In case of compute
intForCompute resource: e.g. "NFVI-PoP" or "NFVI-Node".

Allowed to NFVI-PoP, NFVI-Node.
Defaults to "NFVI-Node" if absent.

>affinityAntiAffinityResourcelList Object Consumer-managed list of identifiers of virtualised
resources with which the actual resource is requested to
be affine or anti-affine.

See note and condition.

>>resource Array of Object List of identifiers of virtualised resources.

>affinityAntiAffinityResourceGroup String Identifier of the producer-managed group of virtualised
resources with which the actual resource is requested to
be affine or anti-affine.

See note and condition.

NOTE: Itis a prerequisite for the consumer to create a
VirtualisedComputeResourceAffinityOrAntiAffinityConstraintsGroup and get groupldentifier using the
appropriate operation, Create Virtualised Compute Resource Affinity Or AntiAffinity Constraints Group,
defined in ETSI GS NFV-IFA 005 [1] and ETSI GS NFV-IFA 006 [2].

CONDITION: If explicit resource lists for affinity/anti-affinity (see clause 8.4.8.1 in ETSI GS NFV-IFA 005 [1] and ETSI
GS NFV-IFA 006 [2]) are supported, the affinityAntiAffinityResourceList shall be supported. If named
resource groups for affinity/anti-affinity (see clause 8.4.8.1 in ETSI GS NFV-IFA 005 [1] and ETSI
GS NFV-IFA 006 [2]) are supported, affinityAntiAffinityResourceGroup shall be supported. The
mechanisms shall not be mixed in the scope of a resourceGroup (also known as VIM tenant).

The syntax of theaf fi ni t yOr Anti Af fi ni t yConst rai nt sFor Conput e shal comply with the following definition:

affinityOrAnti AffinityConstraint sFor Conput e:
description: >
Alist of elements with affinity or antiaffinity information of
the virtualised compute resource to all ocate.
oneCf :
- type: array
minltems: O # |ower bound of cardinality
maxltems: N # upper bound of cardinality
itens:

ETSI




ETSI GS NFV-SOL 014 V4.6.1 (2024-04)

6.2.6 Parameter: interfaceData

The parameter used when giving interfaceData related to virtualised compute resources shall follow the indications
provided in Table 6.2.6-1. The parameter isalist of data about network interface data which are specific to a Virtual
Compute Resource instance.

NOTE: ">"isused to specify an "inlined definition”.

Table 6.2.6-1: Input data model for i nt er f aceDat a

interfaceData Array of Object Name of the parameter.
>ipAddress Array of Object The virtual network interface can be configured with specific IP
address(es) associated to the network to be attached to.

String The MAC address desired for the virtual network interface.

The syntax of thei nt er f aceDat a shall comply with the following definition:
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items:
type: object
properties:
i pAddress: # | pAddress |E in SOL013
type: array

minltems: O # |ower bound of cardinality
maxltens: N # upper bound of cardinality
itens:
type: string
macAddress: # MacAddress |E in ETSI GS NFV-SOL 013
type: string

6.2.7 Parameter: computeld

The parameter used when pointing to an identifier of the virtualised compute resource to operate shall follow the
indications provided in Table 6.2.7-1.

Table 6.2.7-1: Input data model for computeld

Parameter Name and Attributes | Type Description
computeld String _|ldentifier of the virtualised compute resource to operate.

The syntax of the conput el d shall comply with the following definition:

conput el d:
type: string
description: >
Identifier of the virtualised conpute resource to operate
default: ""

6.2.8 Parameter: networkinterfaceNew

The parameter used when giving networkl nterfaceNew related to virtualised compute resources shall follow the
indications provided in Table 6.2.8-1. The parameter isalist of data about new virtual network interface(s) to add to the
compute resource.

NOTE: ">"isused to specify an "inlined definition”.

Table 6.2.8-1: Input data model for net wor kI nt er f aceNew

Parameter Name and Attributes Type Description

networklinterfaceNew Array of Object |Name of the parameter.

>networkld String In the case when the virtual network interface is attached to

the network, it identifies such a network.

>networkPortld String If the virtual network interface is attached to a specific network

port, it identifies such a network port.

>typeVirtualNic String (see Type of network interface.

note) Allowed value: normal-virtual-NIC.
>typeConfiguration Array of String |Extra configuration that the virtual network interface supports
(see note) based on the type of virtual network interface.

>bandwidth Number The bandwidth of the virtual network interface (in Mbps).

>accelerationCapabilityForVirtualNet |Array of String |It specifies if the virtual network interface requires certain

workInterface (see note) acceleration capabilities (e.g. RDMA, packet dispatch, TCP
Chimney).

>metadata Array of Object |List of metadata key-value pairs used by the consumer to
associate meaningful metadata to the related virtualised
resource. metadata is optional. It is out of scope to detail what
are the sub-keys and possible values.

NOTE: networ kil nt er f aceNew parameter is used in Update Virtualised Compute Resource operation. In the
case, the virtualised compute resource has been allocated with resource constraints (e.g. supported
hardware). The new network interface, extra configurations and acceleration capability may not be accepted
if those requests are unmatched to the constraints.
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The syntax of the net wor kI nt er f aceNew shall comply with the following definition:

networ kl nterfaceNew. # Virtual NetworklnterfaceData in ETSI GS NFV-|1FA 005 and ETSI GS NFV-1FA 006
description: >
The new virtual network interface(s) to add to the conpute resource
type: array
minltens: O # |lower bound of cardinality
maxltens: N # upper bound of cardinality
items:
type: object
required
- typeVirtual Nic
properties
net wor kl d
type: string
net wor kPort | d:
type: string
typeVirtual N c
type: string
t ypeConfi guration
type: array
minltems: O # |ower bound of cardinality
maxltems: N # upper bound of cardinality
itens:
type: string
bandwi dt h:
type: nunber
accel erati onCapabi | i t yFor Vi rt ual Net wor kl nt er f ace
type: array
minltems: O # |lower bound of cardinality
maxltems: N # upper bound of cardinality
itens:
type: string
nmet adat a
description: >
netadata is optional. It is out of scope to detail what are the sub-keys and possible
val ues
type: array
minltems: O # |ower bound of cardinality
maxltems: N # upper bound of cardinality
itens:
type: object

6.2.9 Parameter: networklinterfaceUpdate
The parameter used when giving networkl nterfaceUpdate related to virtualised compute resources shall follow the
indications provided in Table 6.2.9-1. The parameter isalist of data about virtual network interface(s) to update on the
compute resource.

NOTE: ">"isused to specify an "inlined definition”.

Table 6.2.9-1: Input data model for net wor kI nt er f aceUpdat e

Parameter Name and Attributes Type Description

networkInterfaceUpdate Array of Object Name of the parameter.

>resourceld String Identifier of the virtual network interface.

>ownerld String Identifier of the owner of the network interface
(e.g. a virtualised compute resource).

>networkld String In the case when the virtual network interface is
attached to the network, it identifies such a
network.

>networkPortld String If the virtual network interface is attached to a
specific network port, it identifies such a network
port.

>ipAddress Array of String The virtual network interface can be configured with
specific IP address(es) associated to the network to
be attached to.

>typeVirtualNic String (see note) Type of network interface. The type allows for
defining how such interface is to be realized,
e.g. normal virtual NIC, with direct PCI
pass-through, etc
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>typeConfiguration Array of String (see note) |Extra configuration that the virtual network interface
supports based on the type of virtual network
interface, including support for SR-IOV with
configuration of Virtual Functions (VF).

>macAddress String The MAC address of the virtual network interface.

>bandwidth Number The bandwidth of the virtual network interface (in
Mbps).

>accelerationCapabilityForVirtualNet |Array of String (see note) |Shows the acceleration capabilities utilized by the

worklInterface virtual network interface.

>operationalState String The operational state of the virtual network
interface.
Allowed value: enabled, disabled.

>metadata Array of Object List of metadata key-value pairs used by the

consumer to associate meaningful metadata to the

related virtualised resource. metadata is optional. It

is out of scope to detail what are the sub-keys and
possible values.

NOTE: networkl nt er f aceUpdat e parameter is used in Update Virtualised Compute Resource operation. In the
case, the virtualised compute resource has been allocated with resource constraints (e.g. supported
hardware). The new network interface, extra configurations and
accelerationCapabilityForVirtualNetworkinterface may not be accepted if those requests are unmatched to
the constraints.

The syntax of the net wor ki nt er f aceUpdat e shall comply with the following definition:
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items:
type: string
oper ati onal St ate:
type: string
enum
- enabl ed
- disabl ed
net adat a:
description: >
netadata is optional. It is out of scope to detail what are the sub-keys and possible
val ues.
type: array
minltems: O # |ower bound of cardinality
maxltems: N # upper bound of cardinality
itens:
type: object

6.2.10 Parameter: flavour

The parameter used when requesting operations related to the creation of flavours shall follow the indications provided
in Table 6.2.10-1. This parameter is applicable only for Or-Vi interface.

NOTE: ">"isused to specify an "inlined definition”.

Table 6.2.10-1: Input data model for f | avour

Parameter Name and Attributes Type Description

flavour Object Name of the parameter.

>flavourld String Identifier given to the compute flavour.

>accelerationCapabilityForVirtualCo  |Array of String Selected acceleration capabilities (e.g. crypto, GPU) from

mputeFlavour the set of capabilities offered by the compute node
acceleration resources.

>virtualMemory Object The virtual memory of the virtualised compute.

>>virtualMemSize Number Amount of virtual Memory (e.g. in MB).

>>virtualMemOversubscriptionPolicy |String The memory core oversubscription policy in terms of virtual

memory to physical memory on the platform. The cardinality
can be 0 during the allocation request, if no particular value
is requested.

E.g. virtual memory: physical memory.

>>numaEnabled Boolean It specifies the memory allocation to be cognisant of the
relevant process/core allocation. The cardinality can be 0
during the allocation request, if no particular value is
requested.

>virtualCpu Object The virtual CPU(s) of the virtualised compute. The
cardinality can be 0 during the allocation request, if no
particular CPU architecture type is requested.

>>cpuArchitecture String CPU architecture type. Examples are x86, ARM®.
>>numVirtualCpu Number Number of virtual CPUs.
>>cpuClock Number Minimum CPU clock rate (e.g. in MHz) available for the

virtualised CPU resources. The cardinality can be 0 during
the allocation request, if no particular value is requested.
>>virtualCpuOversubscriptionPolicy  |String The CPU core oversubscription policy, e.g. the relation of
virtual CPU cores to physical CPU cores/threads. The
cardinality can be 0 during the allocation request, if no
particular value is requested.

E.g. virtual CPU core: physical CPU core = 4:1.

>>virtualCpuPinning Object The virtual CPU pinning configuration for the virtualised
compute resource.
>>>vitualCpuPinningPolicy String The policy can take values of "static" or "dynamic”. In case

of "static" the virtual CPU cores are requested to be
allocated to logical CPU cores according to the rules defined
in virtualCpuPinningRules. In case of "dynamic" the
allocation of virtual CPU cores to logical CPU cores is
decided by the VIM (e.g. SMT (Simultaneous
Multi-Threading) requirements).

Allowed value: static, dynamic.
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Parameter Name and Attributes Type Description

>>>virtualCpuPinningRules Array of Object A list of rules that should be considered during the allocation
of the virtual CPU-s to logical CPU-s in case of "static"
virtualCpuPinningPolicy.

>>>>cores Number The number of core in the virtual CPU.

>>>>sockets Number The number of socket in the virtual CPU.

>>>>threads Number The number of thread in the virtual CPU.

>storageAttributes Array of Object Element containing information about the size of virtualised
storage resource (e.g. size of volume, in GB), the type of
storage (e.g. volume, object), and support for RDMA.

>>typeOfStorage String Type of virtualised storage resource (e.g. volume, object).

>>gizeOfStorage Number Size of virtualised storage resource (e.g. size of volume, in
GB).

>virtualNetworklinterface Array of Object The virtual network interfaces of the virtualised compute.

>>networkld String In the case when the virtual network interface is attached to
the network, it identifies such a network. The cardinality can
be 0 in the case that a network interface is created without
being attached to any specific network.

>>networkPortld String If the virtual network interface is attached to a specific

network port, it identifies such a network port. The
cardinality can be 0 in the case that a network interface is
created without any specific network port attachment.

>typeVirtualNic

Not specified

Type of network interface. The type allows for defining how

(see note) such interface is to be realized, e.g. normal virtual NIC, with
direct PCI pass-through, etc.
>typeConfiguration Not specified Extra configuration that the virtual network interface
(see note) supports based on the type of virtual network interface.
>>bandwidth Number The bandwidth of the virtual network interface (in Mbps).

>>accelerationCapabilityForVirtualNe
tworkInterface

Array of String

It specifies if the virtual network interface requires certain
acceleration capabilities (e.g. RDMA, packet dispatch, TCP
Chimney). The cardinality can be 0, if no particular
acceleration capability is requested.

>>metadata Array of Object List of metadata key-value pairs used by the consumer to
associate meaningful metadata to the related virtualised
resource. metadata is optional. It is out of scope to detail
what are the sub-keys and possible values.

NOTE: Thereis only part of f | avour as specified in ETSI GS NFV-IFA 005 [1] and ETSI GS NFV-IFA 006 [2] are

included in this version of the present document, the following are attributes not included:

e typeVirtualNic;
o typeConfiguration.

The syntax of thef | avour shall comply with the following definition:

flavour:
description: >

The flavour provides infornation about the particul ar nenory,

CPU

and di sk resources for virtualised conpute resource to allocate

type: object
required:

- flavourld

- virtual Menory

- virtual Cpu
properties:

flavourld:

type: string

accel erati onCapabi | i t yFor Vi rt ual Conput eFl avour :

type: array

minltens: O # |lower bound of cardinality
maxltems: N # upper bound of cardinality

items:
type: string
vi rtual Menory:
type: object
required:
- virtual MenSi ze
properties:
vi rtual MenSi ze:
type: nunber

vi rtual MenmOver subscri pti onPol i cy:

type: string
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6.2.11 Parameter: userData

The parameter used when providing user data to customize the virtualised compute resource at boot time shall follow
theindications provided in Table 6.2.11-1.

Table 6.2.11-1: Input data model for userData

Parameter Name and Attributes | Type Description

userData Object |Name of the parameter.

>content String  |Contains the user data to customize the virtualised compute resource at
boot-time.

>method String  |[Method used as transportation media to convey the content of the

userData to the virtualised compute resource.
Allowed values: CONFIG_DRIVE, CONFIG_DRIVE_MIME_multi-part.

>certificateData Object |Contains the additional user data to store certificate data for the VNF
composed of (fully or partially) virtualised compute resource at boot-time.
Shall be present if delegation-mode is used. Otherwise it shall be absent.

>>privateKey String  |Private key paired with signed public key. VNFM shall generate both
private key and public key and set this attribute. See note.

>>certificateFile String _ |Signed certificate including public key and certificate chain. See note.

>>keystoreFile String  |Keystore which includes the private key, signed certificate and certificate

chain, e.g. pkcs#12, pfx.
Credentials to read this file shall be provided to the VNF instance by
outbound. See note.

>>certSubjectData String  |Subject to be signed.

>>certificateProfileName String  |[Name of certificate profile to be signed.

NOTE:  Either set of "privateKey" and "certificateFile" or "keystoreFile" but not both shall be present.

The syntax of the user Dat a shall comply with the following definition:

user Dat a:
description: >
Cont ai ns user data to custom ze the virtualised conpute resource at boot tine
type: object
required:
- content
properties:
content:
type: string
nmet hod:
type: string
enum
- CONFI G DRI VE
- CONFIGDRIVEMME nulti-part
certificateData:
type: object
properties:
pri vat eKey:
type: string
certificateFile:
type: string
keyst or eFi | e:
type: string
cert Subj ect Dat a:
type: string
certificateProfil eName:
type: string

defaul t:

6.2.12 Parameter: computePoolReservation

The parameter used when giving amount of compute resources to be reserved shall follow the indications provided in
Table6.2.12-1.
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Table 6.2.12-1: Input data model for computePoolReservation

Parameter Name and Attributes Type Description
computePoolReservation Object Amount of compute resources to be reserved.
>numCpuCores Number Number of CPU cores to be reserved.
>numVclnstances Number Number of virtualised container instances to be reserved.
>virtualMemSize Number Size of virtual memory to be reserved (in MB).
>computeAttributes Object Information specifying additional attributes of the compute

resource to be reserved.
>>accelerationCapabilityForVirtualComp  |Array of Selected acceleration capabilities (e.g. crypto, GPU) from the
utePoolReservation String set of capabilities offered by the compute node acceleration
resources.
>>cpuArchitecture String CPU architecture type. Examples are x86, ARM®.
>>virtualCpuOversubscriptionPolicy String CPU core oversubscription policy in terms of virtual CPU cores
to physical CPU cores/threads on the platform.

The syntax of the conput ePool Reser vat i on shall comply with the following definition:

conput ePool Reservati on:
description: >
Amount of conpute resources to be reserved.
type: object
required:
- nunCpuCor es
- nunVcl nst ances
- virtual Mensi ze
properties:
numCpuCor es:
type: nunber
numvcl nst ances:
type: nunber
vi rtual MenSi ze:
type: nunber
conput eAttri but es:
type: object
properties:
accel erati onCapabi | i t yFor Vi rt ual Conput ePool Reservati on
type: array
mnltenms: O # | ower bound of cardinality
maxltenms: N # upper bound of cardinality
itens:
type: string
CpuAr chi tecture
type: string
vi rtual CpuOver subscri pti onPol i cy
type: string
default: ""

6.2.13 Parameter: minAmount

The parameter used when giving minimum amount of compute hosts to be reserved shall follow the indications
provided in Table 6.2.13-1.

Table 6.2.13-1: Input data model for minAmount

Parameter Name and Attributes Type Description
minAmount Number  [Minimum amount of compute hosts to be reserved.

The syntax of the minAmount shall comply with the following definition:

m nAnount :
type: nunber
description: >
M ni num amount of conpute hosts to be reserved
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6.2.14 Parameter: maxAmount

The parameter used when giving maximum amount of compute hosts to be reserved shall follow the indications
provided in Table 6.2.14-1.

Table 6.2.14-1: Input data model for maxAmount

Parameter Name and Attributes Type Description
maxAmount Number  |Maximum amount of compute hosts to be reserved.

The syntax of the maxAmount shall comply with the following definition:
maxAnount :
type: nunber

description: >
Maxi mum anount of conpute hosts to be reserved

6.2.15 Parameter: computeHostProperties

The parameter used when giving set of properties that specify the capabilities associated to the compute hosts to be
reserved shall follow the indications provided in Table 6.2.15-1.

Table 6.2.15-1: Input data model for computeHostProperties

Parameter Name and Attributes Type Description
computeHostProperties Array of  [Set of properties that specify the capabilities associated to the compute
String hosts to be reserved.
Allowed value: ssd, dpdk, sriov, gpu, fpga, cpu_pin, numa.

The syntax of the computeHostProperties shall comply with the following definition:

conput eHost Properti es
description: >
Set of properties that specify the capabilities associated to the conpute hosts to be reserved
type: array
mnltens: 1 # |ower bound of cardinality
maxltenms: N # upper bound of cardinality
items:
type: string
enum
- ssd
dpdk
sriov
gpu
f pga
cpu_pin
numa

6.2.16 Parameter: callbackUriForComputeHostCapacityChangeNotify

The parameter used when providing a URI of the endpoint to send compute host capacity change notificationsto in a
subscribe operation shall follow the indications provided in Table 6.2.16-1.

Table 6.2.16-1: Input data model for callbackUriForComputeHostCapacityChangeNotify

Parameter Name and Attributes | Type Description
callbackUriForComputeHostCapa |String |The URI of the endpoint to send the compute host capacity change
cityChangeNotify notification to.
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The syntax of the callbackUriForComputeHostCapacityChangeNotify shall comply with the following definition:

cal | backUri For Conput eHost Capaci t yChangeNot i fy:
description: >
The URI of the endpoint to send the conpute host capacity change notification to.
type: string
default: ""

6.2.17 Parameter: inputFilterForComputeHostCapacityChangeNotify

The parameter used when selecting compute host capacity change notifications to in a subscribe operation shall follow
theindications provided in Table 6.2.17-1.

Table 6.2.17-1: Input data model for inputFilterForComputeHostCapacityChangeNotify

Parameter Name and Attributes | Type Description
inputFilterForComputeHostCapaci |Object |Input filter for selecting compute host capacity change naotifications.
tyChangeNotify

>zoneld String Identifier of the resource zone for which the capacity change notifications

are requested. When not specified the total capacity managed by the VIM
instance will be notified.

>threshold Object |When specified this parameter indicates a capacity value which, once
crossed, will trigger a natification. When not specified, notifications are
issued at every change (see note).

>>resourceType String Resource type of capacity to check.

Allowed value: cpu, memory, disk.
>>capacitylnformationType String Information type of capacity to check.

Allowed value: available, total, reserved, allocated.
>>valueOfThreshold Number |Value to check.
>>crossingDirection String Direction to check.

Allowed value: UP, DOWN.

In case of "UP", notification is triggered when the value is greater than
"valueOfThreshold".

In case of "DOWN?", notification is triggered when the value is less than
"valueOfThreshold".

>capacitylnformationType Array of |Input parameter for selecting which capacity information the subscription
String refers to. When not present, all four values are requested.
Allowed value: available, total, reserved, allocated.

NOTE:  The VIM may still implement a minimum-delta threshold in order to avoid an excessive naotification flow.

The syntax of the inputFilterForComputeHostCapacityChangeNotify shall comply with the following definition:

i nput Fi | t er For Conput eHost Capaci t yChangeNot i fy:
description: >
Input filter for selecting conpute host capacity change notifications.
type: object
properties:
zonel d:
type: string
t hreshol d:
type: object
properties:
resour ceType:
type: string
enum
- cpu
- nenory
- disk
capaci tyl nf ormati onType:
type: string
enum
- avail abl e
- total
- reserved
- allocated
val ue Thr eshol d:
type: nunber
crossingDi rection:
type: string
enum
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- UP
- DOMWN
capaci tyl nf ormati onType:
type: array

mnltems: 1 # |lower bound of cardinality
maxltenms: 4 # upper bound of cardinality
itens:
type: string
enum
- avail able
- total
- reserved
- allocated

6.2.18 Parameter: changeldForComputeHostCapacityChangeNotify

The parameter used when providing an identifier of the change in the compute host capacity change notification shall
follow the indications provided in Table 6.2.18-1.

Table 6.2.18-1: Input data model for changeldForComputeHostCapacityChangeNotify

Parameter Name and Attributes | Type Description
changeldForComputeHostCapacit [String (ldentifies a change in the capacity.
yChangeNotify

The syntax of the changel dForComputeHostCapacityChangeNotify shall comply with the following definition:

changel dFor Conput eHost Capaci t yChangeNot i fy:
description: >
Identifies a change in the capacity.
type: string
default: ""

6.2.19 Parameter: zoneldForComputeHostCapacityChangeNotify

The parameter used when providing an identifier of the resource zone in the compute host capacity change notification
shall follow theindications provided in Table 6.2.19-1.

Table 6.2.19-1: Input data model for zoneldForComputeHostCapacityChangeNotify

Parameter Name and Attributes | Type Description
zoneldForComputeHostCapacity [String |(ldentifies the resource zone for which the capacity has changed. When
ChangeNotify omitted the total capacity managed by the VIM is reported.

The syntax of the zonel dForComputeHostCapacityChangeNotify shall comply with the following definition:

zonel dFor Conput eHost Capaci t yChangeNot i fy:
description: >
Identifies the resource zone for which the capacity has changed. Wen onitted the total
capacity managed by the VIMis reported.
type: string
default: ""

6.2.20 Parameter:
resourceDescriptorForComputeHostCapacityChangeNotify

The parameter used when providing a resource type in the compute host capacity change notification shall follow the
indications provided in Table 6.2.20-1.

Table 6.2.20-1: Input data model for resourceDescriptorForComputeHostCapacityChangeNotify

Parameter Name and Attributes | Type Description
resourceDescriptorForComputeH [String |Resource type for which the capacity is changed.
ostCapacityChangeNotify Allowed value: cpu, memory, disk.
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The syntax of the resourceDescriptorForComputeHostCapacityChangeNotify shall comply with the following
definition:

resour ceDescri pt or For Conput eHost Capaci t yChangeNot i fy:

description: >

Resource type for which the capacity is changed.
type: string
enum

- cpu

- menory

- disk

6.2.21 Parameter:
capacitylnformationForComputeHostCapacityChangeNotify

The parameter used when providing a resource type in the compute host capacity change notification shall follow the
indications provided in Table 6.2.21-1.

Table 6.2.21-1: Input data model for capacitylnformationForComputeHostCapacityChangeNotify

Parameter Name and Attributes | Type Description

capacitylnformationForComputeH [Object |Available, total, reserved and/or allocated/used capacity of the Resource

ostCapacityChangeNotify Zone, or the available, total, reserved and/or allocated/used capacity of the
VIM in case the zoneldForComputeHostCapacityChangeNotify is omitted.

>availableCapacity Number |Free capacity available for allocation and reservation.

>reservedCapacity Number |Reserved capacity.

>totalCapacity Number |The total capacity is usually specified as a fixed capacity without variations
in time (see note 1).

>allocatedCapacity Number |The allocated capacity is usually specified as the current allocated capacity
(see note 2).

NOTE 1: VIM does not keep schedules for equipment build-out.
NOTE 2: The allocated capacity is given without time variation since the VIM does not have a schedule of future
allocations and de-allocations.

The syntax of the capacityl nformationForComputeHostCapacityChangeNotify shall comply with the following
definition:

capaci t yl nf or mat i onFor Conput eHost Capaci t yChangeNot i fy:
description: >
Avai |l abl e, total, reserved and/or allocated/used capacity of the Resource Zone, or the
avail able, total, reserved and/or allocated/used capacity of the VIMin case the
zonel dFor Conput eHost Capaci t yChangeNotify is omitted.
type: object
properties:
avai | abl eCapaci ty:
type: nunber
reservedCapacity:
type: nunber
tot al Capacity:
type: nunber
al | ocat edCapaci ty:
type: nunber

6.3 Parameters to be used as output

6.3.1 Parameter: nfvComputelnfo
The parameter is used when returning information for a virtualised compute resource, and its output data model shall

follow the indications provided in Table 6.3.1-1. This parameter maps to the "computeData" parameter defined in ETSI
GSNFV-IFA 005 [1].
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Table 6.3.1-1: Output data model for nfvComputelnfo

Parameter Name and Attributes Type Description
nfvComputelnfo Object Element containing information of the newly instantiated
virtualised compute resource as VirtualCompute.
>computeld String Identifier of the virtualised compute resource.
>computeName String Name of the virtualised compute resource.
>flavourld String Identifier of the given compute flavour used to instantiate this

virtual compute.

>accelerationCapabilityForVirtualCo
mputeFlavour

Array of String

Selected acceleration capabilities (e.g. crypto, GPU) from the
set of capabilities offered by the compute node acceleration
resources.

>virtualCpu Object The virtual CPU(s) of the virtualised compute as VirtualCpu.

>>cpuArchitecture String CPU architecture type. Examples are x86, ARM®.
See note.

>>numVirtualCpu Number Number of virtual CPUs.

>>cpuClock Number Minimum CPU clock rate in Hz available for the virtualised
CPU resources.

>>virtualCpuOversubscriptionPolicy  |String The CPU core oversubscription policy, e.g. the relation of
virtual CPU cores to physical CPU cores/threads. The
cardinality can be 0 if no policy has been defined during the
allocation request.

>>virtualCpuPinning Object The virtual CPU pinning configuration for the virtualised
compute resource.

>>>cpuPinningPolicy String The policy can take values of "static" or "dynamic”. In case of
"static" the virtual CPU cores are requested to be allocated to
logical CPU cores according to the rules defined in
virtualCpuPinningRules. In case of "dynamic" the allocation of
virtual CPU cores to logical CPU cores is decided by the VIM
(e.g. SMT (Simultaneous Multi-Threading) requirements).
Allowed value: static, dynamic.

>>>cpuPinningRules Array of Object |A list of rules that should be considered during the allocation
of the virtual CPU-s to logical CPU-s in case of "static"
virtualCpuPinningPolicy.

>>>>core Number The number of core in the virtual CPU.

>>>>sockets Number The number of socket in the virtual CPU.

>>>>threads Number The number of thread in the virtual CPU.

>virtualMemory Object The virtual memory of the compute as VirtualMemory.

>>virtualMemSize Number Amount of virtual memory in byte.

>>virtualMemOversubscriptionPolicy [String The memory core oversubscription policy in terms of virtual
memory to physical memory on the platform. The cardinality
can be 0 if no policy has been defined during the allocation
request.

>>numaEnabled Boolean It specifies the memory allocation to be cognisant of the
relevant process/core allocation.

>virtualNetworkInterface Array of Object |Element with information of the instantiated virtual network
interfaces of the compute resource.

>>resourceld String Identifier of the virtual network interface.

>>ownerld String Identifier of the owner of the network interface (e.g. a
virtualised compute resource).

>>networkld String In the case when the virtual network interface is attached to

(Reference to
VirtualNetwork)

the network, it identifies such a network. The cardinality can
be 0 in the case that a network interface is created without
being attached to any specific network.

>>networkPortld

String
(Reference to
VirtualNetwork
Port)

If the virtual network interface is attached to a specific network
port, it identifies such a network port. The cardinality can be 0
in the case that a network interface is created without any
specific network port attachment.

>>ipAddress

Array of String

The virtual network interface can be configured with specific
IP address(es) associated to the network to be attached to.
The cardinality can be 0 in the case that a network interface is
created without being attached to any specific network, or
when an IP address can be automatically configured, e.g. by
DHCP.

>>typeVirtualNic

String

Type of network interface. The type allows for defining how
such interface is to be realized, e.g. normal virtual NIC, with
direct PCI pass-through, etc.
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Parameter Name and Attributes

Type

Description

>>typeConfiguration

Array of String

Extra configuration that the virtual network interface supports
based on the type of virtual network interface, including
support for SR-IOV with configuration of Virtual Functions
(VF).

>>macAddress String The MAC address of the virtual network interface.

>>bandwidth Number The bandwidth of the virtual network interface (in Mbps).

>> Array of String  |Shows the acceleration capabilities utilized by the virtual

accelerationCapabilityForVirtualNetw network interface. The cardinality can be 0, if no acceleration

orkinterface capability is utilized.

>>operationalState String The operational state of the virtualised subnetwork.
Allowed values are: enabled, disabled.

>>metadata Array of Object |List of metadata key-value pairs used by the consumer to
associate meaningful metadata to the related virtualised
resource. metadata is optional. It is out of scope to detail what
are the sub-keys and possible values.

>>virtualDisks Array of Object |Element with information of the virtualised storage resources
(volumes, ephemeral) that are attached to the compute
resource.

>>>storageld String Identifier of the virtualised storage resource.

>>>storageName String Name of the virtualised storage resource.

>>>flavourld String Identifier of the storage flavour used to instantiate this virtual
storage.

>>>typeOfStorage String Type of virtualised storage resource (e.g. volume, object).

>>>gjzeOfStorage Number Size of virtualised storage resource (e.g. size of volume, in
GB).

>>>rdmaEnabled Boolean Indicates if the storage supports RDMA.

>>>ownerld String Identifier of the virtualised resource that owns and uses such
a virtualised storage resource. The value can be NULL if the
virtualised storage is not attached yet to any other resource
(e.g. a virtual machine).

>>>zoneld String It identifies the resource zone where the virtual storage
resources have been allocated.

>>>hostld String Identifier of the host where the virtualised storage resource is
allocated.

>>>operationalState String Operational state of the resource.
Allowed value: enabled, disabled.

>>>metadata Array of Object |List of metadata key-value pairs used by the consumer to
associate meaningful metadata to the related virtualised
resource. metadata is optional. It is out of scope to detail what
are the sub-keys and possible values.

>vclmageld String Identifier of the virtualisation container software image
(e.g. virtual machine image).

>zoneld String If present, it identifies the resource zone where the virtual
compute resources have been allocated.

>hostld String Identifier of the host the virtualised compute resource is
allocated on.

>operationalState String Operational state of the compute resource.
Possible values are: "enabled" or "disabled".

>metadata Array of Object |List of metadata key-value pairs used by the consumer to
associate meaningful metadata to the related virtualised
resource. metadata is optional. It is out of scope to detail what
are the sub-keys and possible values.

NOTE: See "cpu_architecture” in tosca.datatypes.nfv.VirtualCpu, ETSI GS NFV-SOL 001 [6].

When used as an output parameter in atemplate, the syntax of the nfvComputel nfo shall comply with the following

definition:

nf vConput el nf o:
description: >

El ement containing i nformati on of the newy instantiated virtualised

conput e resource.
type: object
required:

- conmputeld

- flavourld

- virtual Cpu
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enum
- enabl ed
- disabl ed
net adat a:
description: >
netadata is optional. It is out of scope to detail what are the sub-keys and possible
val ues.
type: array
minltems: O # |lower bound of cardinality
maxltems: N # upper bound of cardinality
itens:
type: object

7 Data model for Virtualised Network Management

7.1 Description

This clause specifies data models for input and output parameters for Virtualised Network Management.

7.2 Parameters to be used as input

7.2.1 Parameter: networkResourceName

The parameter used when providing a name for a virtualised network resource shall follow the indications provided in
Table7.2.1-1.

Table 7.2.1-1: Input data model for networkResourceName

Parameter Name and Attributes Type Description
networkResourceName String Name for a virtualised compute resource.

The syntax of the networkResourceName shall comply with the following definition:

net wor kResour ceNane:
description: >
Nane provi ded by the consuner for the virtualised network resource
type: string
defaul t: ""

71.2.2 Parameter: networkResourceType

The parameter used when setting the type of avirtualised network resource shall follow the indications provided in
Table7.2.2-1.

Table 7.2.2-1: Input data model for networkResourceType

Parameter Name and Attributes | Type Description

networkResourceType String |The network data provides information about the particular virtual network
resource.

Possible values are: "network"”, "subnet", "network-port" or
"routing-resource”.

The syntax of the net wor kResour ceType shal comply with the following definition:

net wor kResour ceType:
description: >
The network data information applicable to the particular virtual network
resource of the virtualised resource managenment operation
type: string
enum
- network
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7.2.3 Parameter: typeNetworkData

The parameter used when providing the network data information about the particular virtual network shall follow the

indications provided in Table 7.2.3-1.

Table 7.2.3-1: Input data model for typeNetworkData

Parameter Name and Attributes Type Description

typeNetworkData Object The network data provides information about the particular
virtual network resource.

>bandwidth Number Minimum network bandwidth (in Mbps).

>networkType String The type of network that maps to the virtualised network. This
list is extensible. Examples are: "local", "vlan", "vxlan", "gre",
"I3-vpn", etc.

>segmentType String The isolated segment for the virtualised network. For instance,
for a "vlan" networkType, it corresponds to the vlan identifier;
and for a "gre" networkType, this corresponds to a gre key.

>networkQos Array of Object |Element providing information about Quality of Service
attributes that the network is requested to support.

>>gosName String Name given to the QoS parameter.

>>qosValue Number Value of the QoS parameter.

>isShared Boolean It defines whether the virtualised network is shared among
consumers.

>sharingCriteria String Only present for shared networks. Indicate the sharing
criteria/constraint for this network. These criteria might be a
list of authorized consumers.

>layer3Attributes Array of Object |The attribute list allows setting up a network providing defined
layer 3 connectivity.

>>networkld String The identifier of the virtualised network that the virtualised
sub-network is attached to.

>>ipVersion String The IP version of the network/subnetwork. Allowed_values:
IPv4, IPVv6.

>>gatewaylp String Specifies the IP address of the network/subnetwork gateway
when the gateway is selected by the requestor.

>>cidr String The CIDR of the network/subnetwork, i.e. network address
and subnet mask.

>>isDhcpEnabled Boolean True when DHCP is to be enabled for this
network/subnetwork, or false otherwise.

>>addressPool Array of Object |Address pools for the network/subnetwork.

>>>gstart String The first IP address in the addressPool.
See note.

>>>end String The last IP address in the addressPool.
See note.

>>metadata Array of Object |List of metadata key-value pairs used by the consumer to
associate meaningful metadata to the related virtualised
resource. Metadata is optional. It is out of scope to detail what
are the sub-keys and possible values.

>metadata Array of Object |List of metadata key-value pairs used by the consumer to

associate meaningful metadata to the related virtualised
resource. Metadata is optional. It is out of scope to detail what
are the sub-keys and possible values.

NOTE: In case of an IPV4 address, string that consists of four decimal integers separated by dots, each integer
ranging from 0 to 255. In case of an IPV6 address, string that consists of groups of zero to four hexadecimal
digits, separated by colons.

The syntax of thet ypeNet wor kDat a shall comply with the following definition:

t ypeNet wor kDat a:
description:

The network data information about the particular virtual network
resource of the virtualised resource managenent operation
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7.2.4 Parameter: typeNetworkPortData

The parameter used when setting the network port data provides information about the particular network port shall
follow theindicationsin Table 7.2.4-1.

Table 7.2.4-1: Input data model for typeNetworkPortData

Parameter Name and Attributes Type Description

typeNetworkPortData Object The network port data provides information about the particular
network port.

>portType String Type of network port. Examples of types are access ports

(layer 2 or 3), or trunk ports (layer 1) that become transport for
multiple layer 2 or layer 3 networks.

>networkld String Identifier of the network that the port belongs to.

>segmentld String The isolated segment the network port belongs to. For
instance, for a "vlan", it corresponds to the vlan identifier; and
for a "gre", this corresponds to a gre key.

>bandwidth Number The bandwidth of the virtual network port (in Mbps).

>metadata Array of Object List of metadata key-value pairs used by the consumer to
associate meaningful metadata to the related virtualised
resource. metadata is optional. It is out of scope to detail what
are the sub-keys and possible values.

The syntax of thet ypeNet wor kPor t Dat a shall comply with the following definition:

t ypeNet wor kPor t Dat a:
description: >
The network port data i nformati on about the particul ar network port
of the virtualised resource managenent operation
required:
- port Type
type: object # Virtual NetworkPortData IE in ETSI GS NFV-1FA 005 and ETSI GS NFV-1FA 006
properties:
port Type:
type: string
net wor kI d:
type: string
segnent | d:
type: string
bandwi dt h:
type: nunber
net adat a:
description: >
netadata is optional. It is out of scope to detail what are the sub-keys and possible
val ues.
type: array
minltens: O # |lower bound of cardinality
maxltems: N # upper bound of cardinality
items:
type: object
default: ""

7.2.5 Parameter: typeSubnetData

The parameter used when setting the subnet data information about the particular subnetwork resource shall follow the
indicationsin Table 7.2.5-1.

Table 7.2.5-1: Input data model for typeSubnetData

Parameter Name and Attributes Type Description

typeSubnetData Object The subnet data provides information about the particular
sub-network resource.

>networkld String The identifier of the virtualised network that the virtualised
sub-network is attached to.

>ipVersion String The IP version of the network/subnetwork.
Allowed Value: IPv4, IPv6.

>gatewaylp String The identifier of the virtualised network that the virtualised
sub-network is attached to.
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>cidr String The IP version of the network/subnetwork.
Allowed Value: IPv4, IPv6.
>isDhcpEnabled Boolean Specifies the IP address of the network/subnetwork
gateway when the gateway is selected by the requestor.
>addressPool Array of Object The CIDR of the network/subnetwork, i.e. network address
and subnet mask.
>>start String The first IP address in the addressPool.
See note.
>>end String The last IP address in the addressPool.
See note.
>metadata Array of Object List of metadata key-value pairs used by the consumer to
associate meaningful metadata to the related virtualised
resource. metadata is optional. It is out of scope to detall
what are the sub-keys and possible values.
NOTE: In case of an IPV4 address, string that consists of four decimal integers separated by dots, each integer
ranging from 0 to 255. In case of an IPV6 address, string that consists of groups of zero to four hexadecimal
digits, separated by colons.

The syntax of thet ypeSubnet Dat a shall comply with the following definition:

7.2.6 Parameter: affinityOrAntiAffinityConstraintsForNetwork

The parameter used when providing the list of elements with affinity or anti affinity information of the virtualised
network resource shall follow the indicationsin Table 7.2.6-1.
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Table 7.2.6-1: Input data model for affinityOrAntiAffinityConstraintsForNetwork

Parameter Name and Attributes

Type

Description

affinityOrAntiAffinityConstraintsForNetwork

Array of
Object

A list of elements with affinity or anti affinity
information of the virtualised network resource. All
the listed constraints shall be fulfilled for a
successful operation.

>type OfAffinityOrAntiAffinityConstraintForNetwork

String

Indicates whether this is an affinity or anti-affinity
constraint.
Allowed_values: affinity, anti-affinity.

>scopeOfAffinityOrAntiAffinityConstraintForNetwork

String

Qualifies the scope of the constraint. In case of
ports: e.g. "virtual switch or router" or "physical
NIC", or "physical network" or "NFVI Node". In case
of networks: e.g. "physical NIC", "physical network"
or "NFVI Node". In case of subnets: it should be
ignored. Defaults to "NFVI Node" if absent.
Allowed_values: virtual-switch, router,
physical-NIC, physical-network, NFVI-Node.

>affinityAntiAffinityResourceList

Array

Consumer-managed list of identifiers of virtualised
resources with which the actual resource is
requested to be affine or anti-affine.

See note and condition.

>>resource

Array of
String

List of identifiers of virtualised resources.

>affinityAntiAffinityResourceGroup

String

Identifier of the producer-managed group of
virtualised resources with which the actual resource
is requested to be affine or anti-affine. See note
and condition.

NOTE:

It is a prerequisite for the consumer to create a

VirtualisedNetworkResourceAffinityOrAntiAffinityConstraintsGroup and get groupldentifier using the
appropriate operation, Create Virtualised Network Resource Affinity Or AntiAffinity Constraints Group, defined
in ETSI GS NFV-IFA 005 [1], and the ETSI GS NFV-IFA 006 [2].

ICONDITION: If explicit resource lists for affinity/anti-affinity (see clause 8.4.8.1 in ETSI GS NFV-IFA 005 [1] and ETSI
GS NFV-IFA 006 [2]) are supported, the affinityAntiAffinityResourceList shall be supported. If named
resource groups for affinity/anti-affinity (see clause 8.4.8.1 in ETSI GS NFV-IFA 005 [1], and ETSI
GS NFV-IFA 006 [2]) are supported, affinityAntiAffinityResourceGroup shall be supported. The
mechanisms shall not be mixed in the scope of a resourceGroup (also known as VIM tenant).

The syntax of the af fi ni t yOr Anti Af fi ni t yConst r ai nt sFor Net wor k shall comply with the following definition:

affinityOrAnti AffinityConstraint sFor Net wor k:

description: >

Alist of elenents with affinity or anti

operati on
oneCf :
- type: array

affinity informati on of the virtualised
network resource of the virtualised resource managenent

minltems: O # |ower bound of cardinality
maxltems: N # upper bound of cardinality

items:
required:

- typeOX AffinityO Anti AffinityConstraint For Net wor k

type: object
properties:

typeOf Af finityOrAnti Af finityConstrai nt For Net wor k:

type: string
enum

- affinity

- anti-affinity

scopeOXf Af finityOrAnti AffinityConstrai nt For Net wor k:

type: string
enum

- virtual -switch
- router

- physical -NI C

- physi cal - net wor k
- NFVI - Node

defaul t: NFVI - Node

affinityAnti AffinityResourcelist:

required:
- resource
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7.27 Void

7.2.8 Parameter: locationConstraintsForNetwork

The parameter used when defining the location constraints for the resource(s) shall follow the indicators provided in
Table 7.2.8-1.

Table 7.2.8-1: Input data model for locationConstraints

locationConstraintsForNetwork String |Defines location constraints for the resource(s), e.g. in what particular
resource zone.

The syntax of thel ocat i onConst r ai nt sFor Net wor k shall comply with the following definition:

7.2.9 Parameter: queryNetworkFilter

The parameters used when invoking the operation shall follow the indications provided in Table 7.2.9-1.
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Table 7.2.9-1: Input data model for queryNetworkFilter

Parameter Name and Attributes Type Description
queryNetworkFilter Not specified |Query filter based on e.g. name, identifier, metadata information
(see note) or status information, expressing the type of information to be

retrieved. It can also be used to specify one or more resources to
be queried by providing their identifiers.
NOTE:  Query operation is not covered in the present document.

The syntax of the quer yNet wor kFi | t er shall comply with the following definition:

quer yNet wor kFi | ter:
description: >
The query filter based on nane, identifier, netadata infornation or status
i nformation, expressing the type of information to be retrieved of the
virtual i sed resource nanagenent operation
type: Not specified
default: ""

7.2.10 Parameter: networkResourceld

The parameter used when pointing to a virtualised network resource shall follow the indications provided in
Table7.2.10-1.

Table 7.2.10-1: Input data model for networkResourceld

Parameter Name and Attributes Type Description
networkResourceld String Identifier of a virtualised resource.

The syntax of the net wor kResour cel d shall comply with the following definition:

net wor kResour cel d:
description: >
Identifier of a virtualised network resource
type: string
default: ""

7.2.11 Parameter: updateNetworkData

The parameter used when providing the network data information about the particular virtual network shall follow the
indications provided in Table 7.2.11-1.

Table 7.2.11-1: Input data model for updateNetworkData

Parameter Name and Attributes Type Description

updateNetworkData Object Network data information about the particular virtual
network resource.

>bandwidth Number Minimum network bandwidth (in Mbps).

>networkType String The type of network that maps to the virtualised network.

This list is extensible. Examples are: "local”, "vlan",

"vxlan", "gre", "I3-vpn", etc.

>segmentType String The isolated segment for the virtualised network. For
instance, for a "vlan" networkType, it corresponds to the
vlan identifier; and for a "gre" networkType, this
corresponds to a gre key.

>networkQos Array of Object Element providing information about Quality of Service
attributes that the network is requested to support.

>>gosName String Name given to the QoS parameter.

>>qosValue Number Value of the QoS parameter.

>isShared Boolean It defines whether the virtualised network is shared among
consumers.

>sharingCriteria String Only present for shared networks. Indicate the sharing

criteria/constraint for this network. These criteria might be
a list of authorized consumers.
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Parameter Name and Attributes Type Description

>layer3Attributes Array of Object The attribute list allows setting up a network providing
defined layer 3 connectivity.

>>networkld String The identifier of the virtualised network that the virtualised
sub-network is attached to.

>>jpVersion String The IP version of the network/subnetwork.
Allowed values: IPv4, IPv6.

>>gatewaylp String Specifies the IP address of the network/subnetwork
gateway when the gateway is selected by the requestor.

>>cidr String The CIDR of the network/subnetwork, i.e. network address
and subnet mask.

>>isDhcpEnabled Boolean True when DHCP is to be enabled for this
network/subnetwork, or false otherwise.

>>addressPool Array of Object Address pools for the network/subnetwork.

>>>gtart String The first IP address in the addressPool.
See note.

>>>end String The last IP address in the addressPool.
See note.

>>metadata Array of Object List of metadata key-value pairs used by the consumer to
associate meaningful metadata to the related virtualised
resource. Metadata is optional. It is out of scope to detail
what are the sub-keys and possible values.

>metadata Array of Object List of metadata key-value pairs used by the consumer to
associate meaningful metadata to the related virtualised
resource. Metadata is optional. It is out of scope to detall
what are the sub-keys and possible values.

NOTE: In case of an IPV4 address, string that consists of four decimal integers separated by dots, each integer

ranging from 0 to 255. In case of an IPV6 address, string that consists of groups of zero to four hexadecimal

digits, separated by colons.

The syntax of the updat eNet wor kDat a shall comply with the following definition:

updat eNet wor kDat a:
description: >

Thi s el ement contains the network data information of a particul ar

virtual network resource
required:
bandwi dt h
type: object
properties:
bandwi dt h:
type: nunber
net wor kType:
type: string
segnment Type:
type: string
net wor kQos:
type: array
minltems: O # |lower bound of cardinality

# Virtual NetworkData in ETSI

GS NFV-| FA 005 and ETSI

GS NFV-1 FA 006

maxltens: N # maxi mum val ue of cardinality

itens:
type: object
required:
- qgosNane
- gosVal ue
properties:
qosNane:
type: string
gosVal ue:
type: nunber
i sShar ed:
type: bool ean
sharingCriteria:
type: string
| ayer3Attri butes:
type: array
itens:
type: object
properties:
net wor ki d:
type: string
i pVer si on:

# Net wor kSubnetData |E in ETSI

GS NFV-|FA 005 and ETSI GS NFV-1FA 006
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type: string
enum
- | Pv4
- | Pv6
gat ewayl p
type: string
cidr:
type: string
i sDhcpEnabl ed
type: bool ean
addr essPool
type: array
mnltems: O # |ower bound of cardinality
maxltems: N # upper bound of cardinality
itens:
type: object
properties
start:
type: string
end
type: string
nmet adat a
description: >
netadata is optional. It is out of scope to detail what are the sub-keys and
possi bl e val ues
type: array
minltens: O # |lower bound of cardinality
maxltens: N # upper bound of cardinality

items:
- type: object
nmet adat a
description: >
netadata is optional. It is out of scope to detail what are the sub-keys and possi bl e
val ues
type: array
mnltens: O # |lower bound of cardinality
maxltens: N # upper bound of cardinality
items:
type: object
defaul t: ""

7.2.12 Parameter: updateSubnetData

The parameter used when setting the subnet data information about the particular subnetwork resource shall follow the
indicationsin Table 7.2.12-1.

Table 7.2.12-1: Input data model for updateSubnetData

Parameter Name and Attributes Type Description

updateSubnetData Object Subnet data information about the particular virtual subnet
resource.

>networkld String The identifier of the virtualised network that the virtualised
sub-network is attached to.

>ipVersion String The IP version of the network/subnetwork.
Allowed Value: IPv4, IPv6.

>gatewaylp String Specifies the IP address of the network/subnetwork gateway
when the gateway is selected by the requestor.

>cidr String The CIDR of the network/subnetwork, i.e. network address
and subnet mask.

>isDhcpEnabled Boolean True when DHCP is to be enabled for this
network/subnetwork, or false otherwise.

>addressPool Array of Object Address pools for the network/subnetwork.

>>start String The first IP address in the addressPool.
See note.

>>end String The last IP address in the addressPool.
See note.

>metadata Array of Object List of metadata key-value pairs used by the consumer to
associate meaningful metadata to the related virtualised
resource.

NOTE: In case of an IPV4 address, string that consists of four decimal integers separated by dots, each integer

ranging from 0 to 255. In case of an IPV6 address, string that consists of groups of zero to four hexadecimal
digits, separated by colons.
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The syntax of the updat eSubnet Dat a shall comply with the following definition:

7.2.13 Parameter: updateNetworkPort

The parameter used when providing the network port data provides information about the particular network port shall
follow theindicationsin Table 7.2.13-1.

Table 7.2.13-1: Input data model for updateNetworkPort

updateNetworkPort Object Network port data information about the particular virtual network
port resource.
>portType String Type of network port. Examples of types are access ports

(layer 2 or 3), or trunk ports (layer 1) that become transport for
multiple layer 2 or layer 3 networks.

>networkld String Identifier of the network that the port belongs to.

>segmentld String The isolated segment the network port belongs to. For instance,
for a "vlan", it corresponds to the vlan identifier; and for a "gre",
this corresponds to a gre key.

>bandwidth Number The bandwidth of the virtual network port (in Mbps).

>metadata Array of Object |List of metadata key-value pairs used by the consumer to
associate meaningful metadata to the related virtualised
resource.
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The syntax of the updat eNet wor kPor t shall comply with the following definition:

updat eNet wor kPor't :
description: >
The network port data informati on of a particul ar network port
resource
required:
- portType type: object # Virtual NetworkData in ETSI GS NFV-I1FA 005 and ETSI GS NFV-IFA
006
properties:
port Type:
type: string
net wor kI d:
type: string
segnent | d:
type: string
bandwi dt h:
type: nunber
nmet adat a:
description: >
netadata is optional. It is out of scope to detail what are the sub-keys and possi bl e
val ues.
type: array
mnltens: O # |lower bound of cardinality
maxltens: N # upper bound of cardinality
items:
type: object
default: ""

7.2.14 Parameter: scopeOfAffinityOrAntiAffinityConstraintForNetwork

The parameter used when providing the type of the affinity or anti-affinity group shall follow theindicationsin
Table 7.2.14-1.

Table 7.2.14-1: Input data model for scopeOfAffinityOrAntiAffinityConstraintForNetwork

Parameter Name and Attributes Type Description

scopeOfAffinityOrAntiAffinityConstraintForNetwork  |String  |Quialifies the scope of the constraint, e.g. NFVI Node, NIC.
Defaults to NFVI Node if absent.

The syntax of thescopeOf Af finityOr Anti Af finityConstrai nt For Net wor k shall comply with the following
definition:

scopeOr AffinityOrAnti AffinityConstraint For Net wor k:

description: >
It qualifies the scope of the constraint, e.g. NFVI Node, N C of the
virtual i sed resource managenent operation

type: string

enum

- NFVI - Node

- NC

def aul t: NFVI - Node

7.2.15 Parameter: typeRoutingResourceData

The parameter used when setting the routing resource data provides information about the particular routing resource
shall follow theindicationsin Table 7.2.15-1.

Table 7.2.15-1: Input data model for typeRoutingResourceData

Parameter Name and Attributes Type Description

typeRoutingResourceData Object The routing resource data provides information about the
particular routing resource.

>name String Name of the routing resource.

>distributed Boolean If present, it specifies whether the routing resource is requested
to be distributed.

>operationalState String Operational state of the routing resource.
Possible values are: "enabled", "disabled".
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If present, it specifies whether the routing resource is requested
to have high availability.

If present, it identifies the Resource Zone where the routing
resource is requested to be allocated.

Array of String Identifier of the subnet(s) that the routing resource is
associated with.

>routingSet Array of Object Specifies the information used to set the routing resource.
>>destination The destination address of one route.
>>nexthop The nexthop IP address of one route.

>>jpVersion String Specifies IP version of the destination and nexthop addresses.
Possible values are: "IPv4", "IPv6".

Array of Object List of metadata key-value pairs used by the consumer to
associate meaningful metadata to the related virtualised
resource. metadata is optional. It is out of scope to detail what
are the sub-keys and possible values.

The syntax of the typeRoutingResourceData shall comply with the following definition:
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type: object
default: ""

7.2.16 Parameter: mirroringJobName

The parameter used when providing a name of a data flow mirroring job shall follow the indications provided in
Table 7.2.16-1.

Table 7.2.16-1: Input data model for mirroringJobName

Parameter Name and Attributes Type Description
mirroringJobName String Name of Data Flow Mirroring Job.

The syntax of the mirroringJobName shall comply with the following definition:

m rroringJobNane:
description: >
Narme of Data Flow Mrroring Job
type: string
default: ""

7.2.17 Parameter: descriptionForDataFlowMirroringJob

The parameter used when providing a description of a data flow mirroring job shall follow the indications provided in
Table7.2.17-1.

Table 7.2.17-1: Input data model for descriptionForDataFlowMirroringJob

Parameter Name and Attributes Type Description
descriptionForDataFlowMirroringJob |String Information description of Data Flow Mirroring Job.

The syntax of the descriptionForDataFlowMirroringJob shall comply with the following definition:

descri pti onFor Dat aFl owM rrori ngJob:
description: >
I nfornation description of Data Flow Mrroring Job
type: string
default: ""

7.2.18 Parameter: collectorDetalls

The parameter used when providing information about where the mirrored flow isto be delivered shall follow the
indications provided in Table 7.2.18-1.

Table 7.2.18-1: Input data model for collectorDetails

Parameter Name and Attributes Type Description

collectorDetails Object Information about where the mirrored flow is to be delivered.

>networkPortld String Identifier of the collector network port managed by VIM where
the mirrored flow is to be delivered.

The syntax of the collectorDetails shall comply with the following definition:

coll ectorDetail s:
description: >
I nformati on about where the mrrored flowis to be delivered
type: object
required:
- networkPortld
properties:
net wor kPor t | d:
type: string
default: ""
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7.2.19 Parameter: dataFlowDetails

The parameter used when providing information about the data flows that need to be mirrored shall follow the
indications provided in Table 7.2.19-1.

Table 7.2.19-1: Input data model for dataFlowDetails

Parameter Name and Attributes Type Description

dataFlowDetails Object Information about the data flows that need to be mirrored.

>networkPortld String Identifier of the network port which acts as the mirroring point of
the data flow to be mirrored.

>direction String The direction of the data flow that are requested to be mirrored.
Possible values are: "in", "out", "both".

>targetipAddress String If present, only the data flow to or/and from the target IP
address shall be mirrored.

The syntax of the dataFlowDetails shall comply with the following definition:

dat aFl owDet ai | s:
description: >
I nformati on about the data flows that need to be mrrored
type: object
required:
- networkPortld
properties:
net wor kPor t | d:
type: string
direction:
type: string
enum
- in
- out
- both
tar get | pAddr ess:
type: string
defaul t:

7.3 Parameters to be used as output

7.3.1 Parameter: nfvNetworkinfo

The parameter is used when returning information for a virtualised network resource, and its output data model shall
follow the indications provided in Table 7.3.1-1. This parameter maps to the "networkData" parameter defined in ETSI
GS NFV-IFA 005 [1].

Table 7.3.1-1: Output data model for nfvNetworkInfo

Parameter Name and Attributes Type Description

nfvNetworkinfo Object If network types are created satisfactorily, it contains the data
relative to the instantiated virtualised network resource as
VirtualNetwork.

>networkResourceld String Identifier of the virtualised network resource.

>networkResourceName String Name of the virtualised network resource.

>subnet String Only present if the network provides layer 3 connectivity.

>networkPort Not specified Element providing information of an instantiated virtual network

(see note) port.

>bandwidth Number Minimum network bandwidth (in Mbps).

>networkType String The type of network that maps to the virtualised network.
Examples are: "local", "vlan", "vxlan", "gre", "I3-vpn". The
cardinality can be "0" to cover the case where this attribute is not
required to create the virtualised network.
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Parameter Name and Attributes

Type

Description

>segmentType

String

The isolated segment for the virtualised network. For instance, for
a "vlan" networkType, it corresponds to the vian identifier; and for
a "gre" networkType, this corresponds to a gre key. The
cardinality can be "0" for flat networks without any specific
segmentation.

>networkQoS Array of Object |Element providing information about Quality of Service attributes
that the network supports. Cardinality can be "0" for virtual
network without any QoS requirements.

>>gosName String Name given to the QoS parameter.

>>qosValue Number Value of the QoS parameter.

>isShared Boolean It defines whether the virtualised network is shared among
consumers.

>sharingCriteria String Only present for shared networks. Indicate the sharing criteria for
this network. This criteria might be a list of authorized consumers.

>zoneld String If present, it identifies the Resource Zone where the virtual
network resources have been allocated.

>operationalState String The operational state of the virtualised network.
Possible values are: "enabled", "disabled".

>metadata Array of Object |List of metadata key-value pairs used by the consumer to

associate meaningful metadata to the related virtualised
resource. Metadata is optional. It is out of scope to detail what
are the sub-keys and possible values.

NOTE: In Allocate Virtualised Network Resource operation output parameters, ETSI GS NFV-IFA 005 [1] and ETSI
GS NFV-IFA 006 [2], networkPort attribute is specified with duplication. The data model is specified as an
attribute in net wor kDat a parameter as well as net wor kPor t Dat a as a parameter in the operation.

When used as an output parameter in atemplate, the syntax of the net wor kI nf o shall comply with the following

definition:

nf vNet wor kI nf o:
type: object
required:
- net wor kResour cel d
- bandwi dt h
- networ kType
- isShared
- operational State
properties:
net wor kResour cel d:
type: string
net wor kResour ceNane:
type: string

subnet :
type: string
bandwi dt h:
type: nunber
net wor kType:
type: string
segnment Type:
type: string
net wor kQoS:
type: array

minltems: O # |ower bound of cardinality
maxltens: N # maxi mum val ue of cardinality

itens:
- type: object
properties:
gosNane:
type: string
gosVal ue:
type: nunber
i sShar ed:
type: bool ean
sharingCriteria:
type: string
zonel d:
type: string
oper ati onal St ate:
type: string
description: >

Operational state of the compute resource.
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enum
- enabl ed
- disabl ed
net adat a:
type: array
description: >
netadata is optional. It is out of scope to detail what are the sub-keys and possi bl e
val ues.
minltems: O # |lower bound of cardinality
maxltems: N # upper bound of cardinality
itens:
type: object

7.3.2 Parameter: nfvSubnetinfo

The parameter is used when returning information for a subnet resource, and its output data model shall follow the
indications provided in Table 7.3.2-1. This parameter maps to the "subnetData" parameter defined in ETS
GSNFV-IFA 005 [1].

Table 7.3.2-1: Output data model for nfvSubnetinfo

Parameter Name and Attributes Type Description

nfvSubnetinfo Object If subnet types are created satisfactorily, it contains the data
relative to the allocated subnet as NetworkSubnet.

>resourceld String Identifier of the virtualised sub-network.

>networkld String The identifier of the virtualised network that the virtualised

sub-network is attached to. The cardinality can be 0 to cover the
case where this type is used to describe the L3 attributes of a
network rather than a subnetwork.

>ipVersion String The IP version of the network/subnetwork.
Possible values are: "IPv4", "IPv6".

>gatewaylp String The IP V4 or IPV6 address of the network/subnetwork gateway.

>cidr String The CIDR of the network/subnetwork, i.e. network address and
subnet mask.

>isDhcpEnabled Boolean True when DHCP is enabled for this network/subnetwork, or false
otherwise.

>addressPool Array of Object |Address pools for the network/subnetwork. The cardinality can be

0 when VIM is allowed to allocate all addresses in the CIDR
except for the address of the network/subnetwork gateway.

>>start String The first IP address in the addressPool.
See note.

>>end String The last IP address in the addressPool.
See note.

>operationalState String The operational state of the virtualised subnetwork.
Allowed values are: enabled, disabled.

>metadata Array of Object |List of metadata key-value pairs used by the consumer to

associate meaningful metadata to the related virtualised
resource. metadata is optional. It is out of scope to detail what
are the sub-keys and possible values.

NOTE: In case of an IPV4 address, string that consists of four decimal integers separated by dots, each integer
ranging from 0 to 255. In case of an IPV6 address, string that consists of groups of zero to four hexadecimal
digits, separated by colons.

When used as an output parameter in atemplate, the syntax of the nf vSubnet | nf o shall comply with the following
definition:

nf vSubnet | nf o:
type: object
required:
- resourceld
- ipVersion
- gatewayl p
- cidr
- i sDhcpEnabl ed
- operational State

obj ect :
resour cel d:
type: string
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net wor kl d
type: string
i pVer si on
type: string
enum
- I Pv4
- 1 Pv6
gat ewayl p:
type: string
cidr:
type: string
i sDhcpEnabl ed
type: bool ean
addr essPool
type: array
itens:

- type: object
properties
start:

type: string
end
type: string
operational State
type: string
enum
- enabl ed
- disabl ed
net adat a
type: array
description: >
nmetadata is optional. It is out of scope to detail what are the sub-keys and possible
val ues
mnltens: O # |lower bound of cardinality
maxltems: N # upper bound of cardinality
items:
type: object

7.3.3 Parameter: nfvNetworkPortinfo

The parameter is used when returning information for a network port resource, and its output data model shall follow
the indications provided in Table 7.3.3-1. This parameter maps to the "networkPortData" parameter defined in ETSI
GSNFV-IFA 005 [1].

Table 7.3.3-1: Output data model for nfvNetworkPortinfo

Parameter Name and Attributes Type Description

nfvNetworkPortInfo Object If network port types are created satisfactorily, it contains the
data relative to the allocated network port as
VirtualNetworkPort.

>resourceld String Identifier of the virtual network port.
>networkld String Identifier of the network that the port belongs to.
>attachedResourceld String Identifier of the attached resource to the network port (e.g. a

virtualised compute resource, or identifier of the virtual network
interface). The cardinality can be "0" if there is no specific
resource connected to the network port.

>portType String Type of network port. Examples of types are access ports
(layer 2 or 3), or trunk ports (layer 1) that become transport for
multiple layer 2 or layer 3 networks.

Possible values are: "access ports", "trunk ports".

>segmentld String The isolated segment the network port belongs to. For
instance, for a "vlan", it corresponds to the vlan identifier; and
for a "gre", this corresponds to a gre key. The cardinality can
be "0" for flat networks without any specific segmentation.

>bandwidth Number The bandwidth of the virtual network port (in Mbps). Cardinality
can be "0" for virtual network ports without any specific
allocated bandwidth.

>operationalState String The operational state of the virtualised network port.
Possible values are: "enabled", "disabled".
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Parameter Name and Attributes Type Description

>metadata Array of Object List of metadata key-value pairs used by the consumer to
associate meaningful metadata to the related virtualised
resource. metadata is optional. It is out of scope to detail what
are the sub-keys and possible values.

When used as an output parameter in atemplate, the syntax of the nf vNet wor kPor t | nf o shall comply with the
following definition:

nf vNet wor kPor t | nf o:
type: object
required:

- resourceld
- port Type
- operational State
properties:
resourcel d:
type: string
att achedResour cel d:
type: string
port Type:
type: string
enum
- access ports
- trunk ports
segnent | d:
type: string
bandwi dt h:
type: nunber
oper ati onal St at e:
type: string
enum
- enabl ed
- disabl ed
nmet adat a:
type: array
description: >
netadata is optional. It is out of scope to detail what are the sub-keys and possible
val ues.
mnltens: O # |lower bound of cardinality
maxltens: N # upper bound of cardinality
items:
type: object

7.3.4 Parameter: nfvRoutingResourcelnfo

The parameter is used when returning information for arouting resource, and its output data model shall follow the
indications provided in Table 7.3.4-1. This parameter maps to the "routingResourceData" parameter defined in ETSI
GS NFV-IFA 005 [1].

Table 7.3.4-1: Output data model for nfvRoutingResourcelnfo

Parameter Name and Attributes Type Description

nfvRoutingResourcelnfo Object If routing resource types are created satisfactorily, it contains
the data relative to the allocated routing resource.

>resourceld String Identifier of the routing resource.

>name String Name of the routing resource.

>subnet Array of String References the network subnet(s).

>operationalState String Operational state of the routing resource.
Possible values are: "enabled", "disabled".

>ha Boolean Specifies whether the routing resource has high availability. It
shall be present when support for high availability is enabled.

>zoneld String If present, it identifies the Resource Zone where the routing
resource has been allocated.

>distributed Boolean Specifies whether the routing resource is distributed. It shall be
present when support for distributed routing resource is
enabled.

>routingSet Array of Object Specifies the information used to set the routing resource.

>>destination String The destination address of one route.
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>>nexthop

>>ipVersion Specifies IP version of the destination and nexthop addresses.
Possible values are: "IPv4", "IPv6".

>metadata Array of Object List of metadata key-value pairs used by the consumer to
associate meaningful metadata to the related virtualised
resource. metadata is optional. It is out of scope to detail what
are the sub-keys and possible values.

When used as an output parameter in atemplate, the syntax of the nfvRoutingResourcel nfo shall comply with the
following definition:




55 ETSI GS NFV-SOL 014 V4.6.1 (2024-04)

7.3.5 Parameter: nfvMirroringJob

The parameter is used returning information for a data flow mirroring job, and its output data model shall follow the
indications provided in Table 7.3.5-1. This parameter maps to the "mirroringJob" parameter defined in ETSI
GSNFV-IFA 005 [1].

Table 7.3.5-1: Output data model for nfvMirroringJob

nfvMirroringJob Object Information about the Data Flow Mirroring Job that has been
created.

>mirroringJobld String Unique identifier of the Data Flow Mirroring Job.

>mirroringJobName String Name of the Data Flow Mirroring Job.

>description String Information description of the Data Flow Mirroring Job.

>collectorDetails Object Information about where the mirrored flow is to be delivered.

>>networkPortld String Identifier of the collector network port managed by VIM where
the mirrored flow is to be delivered.

>dataFlowDetails Object Information about the data flows that need to be mirrored.

>>networkPortld String Identifier of the network port which acts as the mirroring point of
the data flow to be mirrored.

>>direction String The direction of the data flow that are requested to be mirrored.
Possible values are: "in", "out", "both".

>>targetlpAddress String If present, only the data flow to or/and from the target IP
address shall be mirrored.

When used as an output parameter in atemplate, the syntax of the nfvMirroringJob shall comply with the following
definition:
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8 Data model for Virtualised Storage Management

8.1 Description

This clause specifies data models for input and output parameters for Virtualised Storage Management.

8.2 Parameters to be used as input

8.2.1 Parameter: storageName

The parameter used when providing a name for a virtualised storage resource shall follow the indications provided in
Table8.2.1-1.

Table 8.2.1-1: Input data model for storageName

Parameter Name and Attributes | Type Description
storageName String Name provided by the consumer for the virtualised storage resource to
allocate. It can be used for identifying resources from consumer side.

The syntax of the st or ageNane shall comply with the following definition:

st or ageNane:
description: >
Narme provi ded by the consumer for the virtualised storage resource to allocate.
It can be used for identifying resources from consuner side.
type: string
default: ""

8.2.2 Parameter: affinityOrAntiAffinityConstraintsForStorage

The parameter used when giving resource affinity or anti-affinity constraints related to virtualised storage resources
shall follow the indications provided in Table 8.2.2-1. The parameter is alist of elements with affinity or anti affinity
information of the virtualised storage resource to be allocated ETSI GS NFV-1FA 005 [1] and ETSI

GSNFV-IFA 006 [2]. All the listed constraints shall be fulfilled for a successful operation.

Table 8.2.2-1: Input data model for affinityOrAntiAffinityConstraintsForStorage

Parameter Name and Attributes Type Description

affinityOrAntiAffinityConstraintsForStorage Array of Object A list of elements with affinity or anti-affinity
information of the virtualised storage
resource to be allocated.

>type OfAffinityOrAntiAffinityConstraintForStorage String Indicates whether this is an affinity or
anti-affinity constraint.
Allowed to affinity and anti-affinity.

>scopeOfAffinityOrAntiAffinityConstraintForStorage  |String Qualifies the scope of the constraint for the
virtualised storage resource.

In case of storage resource:

e.g. NFVI-Node.

Persistent storage node is a type of
NFVI-Node which supports, for example,
Object, Block or File-based storage service.
Ephemeral storage service is supported in a
compute node. So this is not included in this
attribute.

Allowed to NFVI-Node.

Defaults to "NFVI-Node" if absent.

ETSI




57 ETSI GS NFV-SOL 014 V4.6.1 (2024-04)

>affinityAntiAffinityResourceList Object Consumer-managed list of identifiers of
virtualised resources with which the actual
resource is requested to be affine or

anti-affine.

See note and condition.
>>resource Array of String List of identifiers of virtualised resources.
>affinityAntiAffinityResourceGroup String Identifier of the producer-managed group of

virtualised resources with which the actual
resource is requested to be affine or
anti-affine.

See note and condition.

NOTE: Itis a prerequisite for the consumer to create a
VirtualisedStorageResourceAffinityOrAntiAffinityConstraintsGroup and get groupldentifier using the
appropriate operation, Create Virtualised Storage Resource Affinity Or AntiAffinity Constraints Group, defined
in ETSI GS NFV-IFA 005 [1] and ETSI GS NFV-IFA 006 [2].

CONDITION: If explicit resource lists for affinity/anti-affinity (see clause 8.4.8.1 in ETSI GS NFV-IFA 005 [1] and ETSI
GS NFV-IFA 006 [2]) are supported, the affinityAntiAffinityResourceList shall be supported. If named
resource groups for affinity/anti-affinity (see clause 8.4.8.1 in ETSI GS NFV-IFA 005 [1] and ETSI
GS NFV-IFA 006 [2]) are supported, affinityAntiAffinityResourceGroup shall be supported. The
mechanisms shall not be mixed in the scope of a resourceGroup (also known as VIM tenant).

The syntax of theaf fi ni t yOr Anti Af fi ni t yConstrai nt sFor Conput e shal comply with the following definition:
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8.2.3  Parameter: storageData

The parameter used when providing information about the type and size of the storage shall follow the indications
provided in Table 8.2.3-1.

Table 8.2.3-1: Input data model for st or ageDat a

storageData Object The storage data provides information about the type and size
of the storage.
NOTE:  This storageData is specified for input parameter with VirtualStorageFlavour IE in allocate Virtualised

Storage Resource operation.

The syntax of the st or ageDat a shall comply with the following definition:

8.2.4  Parameter: updateStorageData

The parameter used when providing information about the type and size of the storage to be updated shall follow the
indications provided in Table 8.2.4-1.

Table 8.2.4-1: Input data model for updat eSt or ageDat a

updateStorageData Object The element contains the fields that can be updated of a storage
resource.

The syntax of the updat eSt or ageDat a shall comply with the following definition:
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8.2.5 Parameter: storageOperation

The parameter used when providing atype of operation for a virtualised storage operation shall follow the indications
provided in Table 8.2.5-1.

Table 8.2.5-1: Input data model for storageOperation

Parameter Name and Attributes Type Description
storageOperation String Type of operation to perform on the virtualised storage resource.
Possible values include: "create snapshot" and "delete snapshot".

The syntax of the st or ageQper at i on shall comply with the following definition:

st orageQper ati on:
description: >
Type of operation to performon the virtualised storage resource.
type: string
enum
- create-snapshot
- del et e- snapshot
default: ""

8.2.6 Parameter: newSize

The parameter used when providing aresized amount of an allocated virtualised storage resource shall follow the
indications provided in Table 8.2.6-1.

Table 8.2.6-1: Input data model for storageOperation

Parameter Name and Attributes | Type Description
newSize Number |Resized amount of allocated virtualised storage resource.

The syntax of the newSi ze shall comply with the following definition:

newsi ze:
description: >
Resi zed amount of allocated virtualised storage resource.
type: nunber
default: ""

8.2.7 Parameter: scopeOfAffinityOrAntiAffinityConstraintsForStorage

The parameter used when qualifying the scope of the affinity constraint shall follow the indications provided in
Table 8.2.7-1.

Table 8.2.7-1: Input data model for scopeOF AffinityOr Anti Af fi nityConstraintsFor St orage

Parameter Name and Attributes Type Description

scopeOfAffinityOrAntiAffinityConstraintsForStorage  [String If applicable. Qualifies the scope of the affinity constraint,
e.g. NFVI-Node. Defaults to NFVI-Node if absent.

The syntax of thescopeOf Af finityOr Anti AffinityConstraints shall comply with the following definition:

scopeOX AffinityOrAnti AffinityConstraints:
description: >
Qualifies the scope of the affinity constraint,
type: string
enum
- NFVI - Node
defaul t: NFVI - Node
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Parameters to be used as output

Parameter: nfvStoragelnfo

The parameter is used when returning information for a virtualised storage resource, and its output data mode! shall
follow the indications provided in Table 8.3.1-1. This parameter maps to the "storageResource” parameter defined in

ETSI GSNFV-IFA 005 [1].

Table 8.3.1-1: Output data model for nfvStoragelnfo

Parameter Name and Attributes Type Description

nfvStoragelnfo Object Information of an instantiated virtualised storage resource.

>storageld String Identifier of the virtualised storage resource.

>storageName String Name of the virtualised storage resource.

>flavourld String Identifier of the storage flavour used to instantiate this virtual
storage.

>sizeOfStorage Number Size of virtualised storage resource (e.g. size of volume, in GB).

>rdmaEnabled Boolean Indicates if the storage supports RDMA.

>ownerld String Identifier of the virtualised resource that owns and uses such a
virtualised storage resource. The value can be NULL if the
virtualised storage is not attached yet to any other resource (e.g. a
virtual machine).

>zoneld String It identifies the resource zone where the virtual storage resources
have been allocated.

>hostld String Identifier of the host where the virtualised storage resource is
allocated.

>operationalState String Operational state of the resource.
Allowed value: enabled, disabled.

>metadata Array of object |List of metadata key-value pairs used by the consumer to

associate meaningful metadata to the related virtualised resource.
metadata is optional. It is out of scope to detail what are the
sub-keys and possible values.

When used as an output parameter in atemplate, the syntax of the nf vSt or agel nf o shall comply with the following

definition:

nf vSt or agel nf o:
description: >

Information of an instantiated virtualised storage resource

type: object
required:

- storageld

- flavourld

- typeO Storage

- sizeOk Storage

- operational State
properties:

st or agel d:

description: >

Identifier of the virtualised storage resource

type: string
st or ageNane:
description: >

Nane of the virtualised storage resource

type: string
flavourld:
description: >

Identifier of the storage flavour used to instantiate this virtual

type: string
typeO St or age:
description: >

storage

Type of virtualised storage resource

type: string
si zeOX St or age:
description: >

Si ze of virtualised storage resource

type: nunber
r dmaEnabl ed:
description: >
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9 Data model for Virtualised Resources Change
Notification

9.1 Description

This clause specifies data models for input and output parameters for Virtualised Resources Change Notification.

9.2 Parameters to be used as input

9.21 Parameter: callbackUriForChangeNotify

The parameter used when providing a URI of the endpoint to send change notifications to in a subscribe operation shall
follow the indications provided in Table 9.2.1-1.

Table 9.2.1-1: Input data model for callbackUriForChangeNotify

callbackUriForChangeNotify String |The URI of the endpoint to send the change natification to.

The syntax of thecal | backUri shall comply with the following definition:
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9.2.2 Parameter: inputFilter

The parameter used when selecting change notifications to in a subscribe operation shall follow the indications provided
inTable9.2.2-1.

Table 9.2.2-1: Input data model for inputFilter

Parameter Name and Attributes | Type Description

inputFilter Object |Input filter for selecting change notifications.

>hostld String |ldentifier of the host. When selected host will change (e.g. maintenance),
VIM will send the change notification.

The syntax of thei nput Fi | t er shall comply with the following definition:

inputFilter:
description: >
Input filter for selecting change notifications.
type: object
properties:
host I d:
description: >
Identifier of the host. When sel ected host will change (e.g. maintenance), VIMw || send
the change notification.
type: string

9.2.3 Parameter: changeld

The parameter used when providing an identifier of the change on the virtualised resource in a change notification shall
follow the indications provided in Table 9.2.3-1.

Table 9.2.3-1: Input data model for changeld

Parameter Name and Attributes Type Description
changeld String Unique identifier of the change on the virtualised resource.

The syntax of the changel d shall comply with the following definition:

changel d:
description: >
Uni que identifier of the change on the virtualised resource.
type: string
defaul t:

9.2.4 Parameter: virtualisedResourceld

The parameter used when providing the identifier of the instantiated virtualised resource for which the change
notification isissued shall follow the indications provided in Table 9.2.4-1.

Table 9.2.4-1: Input data model for virtualisedResourceld

Parameter Name and Attributes Type Description

virtualisedResourceld String Identifier of the instantiated virtualised resource for which the change
notification is issued.

The syntax of thevi rt ual i sedResour cel d shall comply with the following definition:

virtual i sedResour cel d:
description: >
Identifier of the instantiated virtualised resource for which the change notification is
i ssued.
type: string
def aul t:
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9.25 Parameter: virtualisedResourceGroupld

The parameter used when providing the identifier of the affinity or anti-affinity group of the virtualised resource for
which the change notification isissued shall follow the indications provided in Table 9.2.5-1.

Table 9.2.5-1: Input data model for virtualisedResourceGroupld

Parameter Name and Attributes Type Description
virtualisedResourceGroupld String Identifier of the affinity or anti-affinity group of the virtualised resource
for which the change notification is issued.

The syntax of thevi rt ual i sedResour ceG oupl d shall comply with the following definition:

virtual i sedResour ceG oupl d:
description: >
Identifier of the affinity or anti-affinity group of the virtualised resource for which the
change notification is issued.
type: string
def aul t:

9.2.6 Parameter: endOfChange

The parameter used when providing whether this change notification is the end of the changes shall follow the
indications provided in Table 9.2.6-1.

Table 9.2.6-1: Input data model for endOfChange

Parameter Name and Attributes | Type Description

endOfChange Boolean |If the value is True it indicates the end of the changes of virtualised
resources for which the notification of type of change is issued.

The syntax of the endOf Change shall comply with the following definition:

endO Change:
description: >
If the value is True it indicates the end of the changes of virtualised resources for which
the notification of type of change is issued.
type: bool ean
default: "true"

9.2.7 Parameter: changeTime

The parameter used when providing the time of changes in a change notification shall follow the indications provided in
Table9.2.7-1.

Table 9.2.7-1: Input data model for changeTime

Parameter Name and Attributes | Type Description

changeTime String Specifies the anticipated time of change of the virtualised resource for
which the change notification is issued or the ending time of changes of
virtualised resources if the value of the endOfChange is "true".

The syntax of the changeTi me shall comply with the following definition:

changeTi ne:
description: >
Specifies the anticipated tine of change of the virtualised resource for which the change
notification is issued or the ending time of changes of virtualised resources if the value of the
endO Change is "true".
type: string
default: ""
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9.2.8 Parameter: vimld

The parameter used when providing the identifier of the VIM reporting the change notification shall follow the
indications provided in Table 9.2.8-1.

Table 9.2.8-1: Input data model for vimlid

Parameter Name and Attributes Type Description
vimid String Identifier of the VIM reporting the change.

The syntax of the vi m d shall comply with the following definition:

vim d:
description: >
Identifier of the VIMreporting the change.
type: string
defaul t:

9.2.9 Parameter: changeType

The parameter used when providing the type of change notification shall follow the indications provided in
Table9.2.9-1.

Table 9.2.9-1: Input data model for changeType

Parameter Name and Attributes Type Description

changeType String Categorizes the type of change. Possible values can be related to
maintenance and operation of the NFVI.

Allowed value: normal, maintenance, evacuation, optimization.

The syntax of the changeType shall comply with the following definition:

changeType:
description: >
Cat egori zes the type of change. Possible values can be related to nmi ntenance and operation of
the NFVI.
type: string
enum
- nor mal
- nmai nt enance
- evacuation
- optimzation
defaul t:

9.2.10 Parameter: changedResourceData

The parameter used when providing details of the changes of the resource in a change notification shall follow the
indications provided in Table 9.2.10-1.

Table 9.2.10-1: Input data model for changedResourceData

Parameter Name and Attributes Type Description
changedResourceData String Details of the changes of the resource. Its content can differ based on
the different values of the attribute changeType.

The syntax of the changedResour ceDat a shall comply with the following definition:

changedResour ceDat a:
description: >
Details of the changes of the resource. Its content can differ based on the different val ues
of the attribute changeType.
type: string
default: ""
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9.3 Parameters to be used as output

None.

10 Data model for Virtualised Resources Fault
Management

10.1  Description

This clause specifies data models for input and output parameters for Virtualised Resources Fault Management.

10.2  Parameters to be used as input

10.2.1 Parameter: callbackUriForFaultNotify

The parameter used when providing a URI of the endpoint to send fault notifications to in a subscribe operation shall
follow the indications provided in Table 10.2.1-1.

Table 10.2.1-1: Input data model for callbackUriForFaultNotify

Parameter Name and Attributes Type Description
callbackUriForFaultNotify String The URI of the endpoint to send the fault notification to.

The syntax of thecal | backUri shal comply with the following definition:

cal | backUri For Faul t Noti fy:
description: >
The URI of the endpoint to send the fault notification to.
type: string
defaul t: ""

10.2.2 Parameter: filter

The parameter used when selecting fault notifications to in a subscribe operation shall follow the indications provided in
Table10.2.2-1.

Table 10.2.2-1: Input data model for filter

Parameter Name and Attributes | Type Description

filter Object |Input filter for selecting fault notifications.

>computeld String  |ldentifier of the virtualised compute resource. When selected virtualised
compute resource was affected by faults, VIM will send notifications.

>networkResourceld String  |ldentifier of the virtualised network resource. When selected virtualised
network resource was affected by faults, VIM will send notifications.

>storageld String  |ldentifier of the virtualised storage resource. When selected virtualised
storage resource was affected by faults, VIM will send naotifications.

The syntax of thefi | t er shall comply with the following definition:

filter:

description: >

Input filter for selecting fault notifications.
type: object
properties:

conput el d:

description: >
Identifier of the virtualised conpute resource. When sel ected virtualised conpute resource
was affected by faults, VIMw ||l send notifications.
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type: string
net wor kResour cel d:
description: >
Identifier of the virtualised network resource. Wien selected virtualised network resource
was affected by faults, VIMw Il send notifications.
type: string
st oragel d:
description: >
Identifier of the virtualised storage resource. Wen selected virtualised storage resource
was affected by faults, VIMw Il send notifications.
type: string

10.2.3 Parameter: alarm

The parameter used when providing Information about an alarm in a fault notification shall follow the indications
provided in Table 10.2.3-1.

Table 10.2.3-1: Input data model for alarm

Parameter Name and Attributes Type Description

alarm Object Information about an alarm.

>alarmld String Alarm identifier.

>managedObjectld String Identifier of the affected managed Object. The Managed Objects for

this information element will be virtualised resources.

A virtualised resource can have fault monitored sub-object types and
identification information is carried as defined in the respective Alarm
definition as defined in clause 7.2 of ETSI GS NFV-IFA 045 [9], e.g.
using the "faultDetails" attribute.

>alarmRaisedTime String Timestamp indicating when the alarm was first raised by the managed
object.

>alarmChangedTime String Timestamp indicating when the alarm was last changed. It shall be
present if the alarm has been updated.

>alarmClearedTime String Timestamp indicating when the alarm was cleared. It shall be present if
the alarm has been cleared.

>state String State of the alarm.
Allowed value: FIRED, UPDATED, CLEARED.

>perceivedSeverity String Perceived severity of the virtualised managed object failure.

Allowed value: CRITICAL, MAJOR, MINOR, WARNING,
INDETERMINATE, CLEARED.

Valid values applicable to specific Alarms are specified as "Perceived
severity" values of the Alarm applicable to Vi-Vnfm or Or-Vi reference
point, as defined in clause 7.2 of ETSI GS NFV-IFA 045 [9].

>eventTime String Timestamp indicating when the fault was observed.

>eventType String Type of the event.

Allowed value: COMMUNICATION_ALARM, PROCESSING_ALARM,
ENVIRONMENT_ALARM, QOS_ALARM, EQUIPMENT_ALARM.
Valid values applicable to specific Alarms are specified as "Event type"
values of the Alarm applicable to Vi-Vnfm or Or-Vi reference point, as
defined in clause 7.2 of ETSI GS NFV-IFA 045 [9].

>faultType String Information related to the type of the fault. The allowed values for the
faultType attribute depend on the type of the related managed object.
Valid values applicable to specific Alarms are specified as "Alarm

definition identifier" values of the Alarm applicable to Vi-Vnfm or Or-Vi
reference point, as defined in clause 7.2 of ETSI GS NFV-IFA 045 [9].

>probableCause String Information about the probable cause of the fault.

Valid values applicable to specific Alarms are specified as "Probable
cause" values of the Alarm applicable to Vi-Vnfm or Or-Vi reference
point, as defined in clause 7.2 of ETSI GS NFV-IFA 045 [9].

>isRootCause Boolean Parameter indicating if this fault is the root for other correlated alarms.
If "true”, then the alarms listed in the parameter correlatedAlarmlid are
caused by this fault.

>correlatedAlarmid Array of List of other alarms correlated to this fault.
String
>faultDetails Array of Provides additional information about the fault.
String Valid values applicable to specific Alarms are specified as "Fault

details" values of the Alarm applicable to Vi-Vnfm or Or-Vi reference
point, as defined in clause 7.2 of ETSI GS NFV-IFA 045 [9].
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The syntax of theal ar mshall comply with the following definition:

10.3  Parameters to be used as output

None.
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Annex A (informative):
Examples using OpenStack® Heat Orchestration Template

A.l Introduction

The present annex provides implementation examples of the data models defined for the various interfaces over the
Or-Vi and Vi-Vnfm reference points using the OpenStack's Heat Orchestration Template (HOT). The purposeisto
describe how the input and output parameters of the interfaces operations can be mapped onto the HOT. In this context,
an overview of the HOT template and its structure is provided, followed by selected implementation examples of
interface operations using HOT templ ates.

A.2 Overview

A.2.1 Introduction

An OpenStack's HOT template describes the intended virtualised resource topology, the relationship between the
virtualised resources to be provisioned, the type of virtualised resources and their setup in YAML text files. The
templateistreated as "code" by the orchestration engine while provisioning the set of virtualised resources that are
declared. In addition, the template specifies input and output parameters to be exchanged with the user (e.g. the
API client).

A.2.2 Template structure

The structure of aHOT is specified in HOT template guide [i.2].

A.3  Examples

A.3.1 Example#1: Allocate Virtualised Compute Resource
operation

Thisisan example of "Create stack" in OpenStack Orchestration Service API corresponding to the Allocate Virtualised
Compute Resource operation (ETSI GS NFV-IFA 005 [1] and ETSI GS NFV-IFA 006 [2]).

Theinput datais given as an argument and starts with "par anet er s". Parameters grouped by "nf v" are specified in
the present document. The input datais expressed in JSON format, asthisis determined by the HOT specification [i.2].

Following the input parameter specifications in the present example (see further below), input parameters

"conput eNane","af finityOrAnti AffinityConstraints"”,"conputeFl avourld","vcl nagel d",
"interfaceData","met aData", "l ocati onConstrai nts", "user Dat a" are given as keys with their values. This
coversthe input parameter values part.

The following example illustrates the input parameters that can be passed to aHEAT API call for the Allocate
Virtualised Compute Resource operation.

{
"paraneters": {
"nfv": {
"conput eNane": "test-instance-from stack",

"affinityOrAnti AffinityConstraintsForConpute": {
"type": "affinity",
"scope": "NFVI Node",
"affinityAnti AffinityResourceG oup": "d10312a4-9d68-4cd4-831e-fdOedf 3c0649"

“ézorrput eFl avour | d": 10,
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"vcl magel d": "2f e6b099-f 936- 429b- b644- 048b96b70417" ,
"interfaceData": {
"count": 3,
"0": {
"i pAddress": "172.17.1.15",
"macAddress": "fa:16: 3e: aa: bb: cc",
b
nime g
"i pAddress": "20.20.20.15",
"macAddress": "fa:16: 3e: ab: ca: bc",
b
non. g
"i pAddress": "30.30.30.15",
"macAddress": "fa:16:3e:dd:ee:ff",

}
IE
"metaData": {
"test-key": "test-val ue"
¥
"l ocati onConstrai nts": "nova",
"userData": {
"content": "test-userData",
"method": "CONFIG DRIVE MM nulti-part”,
"certificateData": {
"privateKey": "----- BEG N RSA PRI VATE KEY--- - - HZLFmek5Kb. . . ",
"certificateFile": "----- BEG N CERTI FI CATE- - - - - eTDXI Tr6a. . ."
}
}
IE
"gap": {
"net wor kl d":
"0": "c4440f 4f - 66ef - 4e42- 9c41- 7b3b449813d1",
"1": "f6a6471d- 032d- 4c58- 9432- c17ealf 72873",
"2": "91652985- 5f ed- 43f 9- adae- 8af 0471bda03"
}
}
IE
"stack_nane": "conpute-test-stack"

}

Below is the corresponding example of the referred HOT that uses the parameters provided in the example above.

The"par anet er s" section in the template has definitions for input data to be provided when instantiating the templ ate.
In this case the parameter "nf v" is represented in the JSON format.

When input data, "conput eNane": "t est - i nst ance-from st ack”, isgiven, thent est -i nst ance- f rom st ack
asastring value is assigned to the input parameter, conput eNane. In the same way, other values are captured and
assigned to the other input parameters in the template.

Ther esour ces section describes what type and how virtualised resources are provisioned. In the resource handling,
actual values of the input parameters are assigned to parameters used by OpenStack when performing the resource
handling. For example, the line:

external _id: { get_param conputeFlavourld }
assigns 10 (see in the example of input data above) to ext er nal _i d.

The out put s section of the template describes output data for the user, e.g. when in terms of the Allocate Virtualised
Compute Resource the nf vConput el nf o isrequested. The naming and structure of output parametersin the present
document and the ones used and provided by default by the OpenStack Heat Orchestration can differ. Because of this,
name tranglation and output parameter structuring are necessary. Thet enpl at e section in the nf vConput el nf o
resolves such atranslation. For instance, a key/value pair for conput el d iswritten with:

"conputel d": "$conputeld"

and the value of conput el d, which is determined by the variable $conput el d, whose value is assigned by using an
intrinsic function as shown below:

$conputeld: { get_attr: [ virtualisedConputeResource, show, id ] }

ETSI



70 ETSI GS NFV-SOL 014 V4.6.1 (2024-04)

Theintrinsic function, get _at t r, getsthe virtualised compute identifier from thevi rt ual i sedConput eResour ce.

NOTE: Anaternative to putting output parametersin the template is to use APl mapping, as defined in
clause 4.3.

The"st ack_name" isarequired parameter to generate an identifier that points to a stack of the virtualised resources, as
shown in clause A.3.6.

Thefollowing is an example of aHOT for the Allocate Virtualised Compute Resource operation.
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Below is an output example using template output parameters related to the allocated compute resource as provided by
"Show output” in OpenStack Orchestration Service API [i.3]. Attributes defined in "nf vConput el nf 0" of the HOT
can be seen in the body of "out put _val ue". vi rtual Di sks is prepared in the ephemeral storage in the hypervisor of
the host compute node in this sample. Thus, the value of st or agel d is equal to the conput el d. The storage resource
is managed in the hypervisor of the host compute node.
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A.3.2 Example#2: Allocate Virtualised Network Resource
operation

Thisisan example of "Create stack" in OpenStack Orchestration Service API [i.3] corresponding to the Allocate
Virtualised Network Resource operation (ETSI GS NFV-IFA 005 [1] and ETSI GS NFV-IFA 006 [2]).

Theinput datais given as an argument and starts with "par anet er s". Theinput datais expressed in JISON format, as
thisis determined by the HOT specification [i.2].

Parameters grouped by "nf v"' are specified in the present document. Following the input parameter specificationsin the
present example (see further below), input parameters, net wor kResour ceNamre, net wor kResour ceType,
t ypeNet wor kDat a, are given as keys with their values. This covers the input parameter values part.

The following example illustrates the input parameters that can be passed to aHEAT API cal for the Allocate
Virtualised Network Resource operation.

NOTE 1: resour ceG oupl d isnot covered in the present example. ETSI GS NFV-IFA 005 [1], and the ETSI
GS NFV-IFA 006 [2] do not specify the required operations for the management of resource groups for
infrastructure tenants (e.g. creation of a resource group, €tc.).

NOTE 2: The exampleis prepared to highlight only an allocation of virtualised network resource. The parameters
of af finityOrAnti AffinityConstraintsForNetwork and| ocati onConst rai nt For Net wor k
are not used in this example (cardinality is 0).

ETSI



75 ETSI GS NFV-SOL 014 V4.6.1 (2024-04)

Below is the corresponding example of the HOT that uses the parameters provided in the example above.

The par anet er s section in the template has definitions for input data to be provided when instantiating the template.
In this case, parameter, nf v istyped as JSON format.

When input data "net wor kResour ceName": "t est - net wor k- f r om st ack"”, isgiven, thent est - net wor k- f rom
st ack asastring value is assigned to the input parameter net wor kResour ceNane. In the same way, other values are
captured and assigned to the other input parametersin the template.

In thisuse case, net wor kType isf | at ; the cardinality of segnent Type can be"0" to allow for the flat networks
without any specific segmentation.

Ther esour ces section describes what type and how virtualised resources are provisioned. In the resource handling,
actual values of the input parameters are assigned to parameters used by OpenStack when performing the resource
handling. For example, the line:

nanme: { get_param networ kResour ceNane }

getsthevalue, t est - net wor k- f rom st ack (seein the example of input data above), of the input parameter,
net wor kResour ceNane, and then assignst est - net wor k- f r om st ack to nane.

The out put s section of the template describes output data for the user, e.g. when in terms of the Allocate Virtualised
Network Resource the net wor kResour ce is requested. The naming and structure of output parameter in the present
document and the ones used and provided by default by the OpenStack Heat Orchestration can differ. Because of this,
name trang ation and output parameter structuring are necessary.

Thet enpl at e section in the nf vNet wor ki nf o resolves such atrandation. For instance, a key/value pair for
net wor kResour cel d iswritten with:

"net wor kResour cel d": "$net wor kResour cel d"

and the value of net wor kResour cel d, which is determined by the variable $net wor kResour cel d, whosevalueis
assigned by using an intrinsic function as shown below:

$net wor kResourcel d: { get_attr: [ networkResource, resource.0O.show, id ] }
Theintrinsic function get _at t r getsthe virtualised network identifier from the net wor kResour ce.

NOTE 3: An dternative to putting output parametersin the template isto use APl mapping, as defined in
clause 4.3.

The"st ack_nane" isarequired parameter to generate an identifier that points to a stack of the virtualised resources, as
shown in clause A.3.6.

The following is an example of aHOT for the Allocate Virtualised Network Resource operation.

heat _tenpl ate_versi on: 2021-04-16
description: Allocate Virtualised Network Resource operation.

par anet ers:
nf v:
type: json
description:
def aul t:

condi ti ons:
net wor kResour ceType_i s_network: { equals: [ { get_param [ nfv, networkResourceType ] }, "network"

11}

net wor kResour ceType_i s_subnet: { equals: [ { get_param [ nfv, networkResourceType ] }, "subnet" ]

net wor kResour ceType_i s_network-port: { equals: [ { get_param [ nfv, networkResourceType ] },
"network-port" ] }

net wor kResour ceType_i s_routing-resource: { equals: [ { get_param [ nfv, networkResourceType ] },
“routing-resource" ] }

layer3Attributes_is null: { equals: [ { get_param [ nfv, typeNetworkData, |ayer3Attributes ] },

}
| ayer3Attributes_i pVersion_is_|Pv4: { equals: [ { get_param [ nfv, typeNetworkDat a,
| ayer3Attributes, ipVersion] }, "IPv4" ] }
typeSubnet Dat a_i pVersion_is_|Pv4: { equals: [ { get_param [ nfv, typeSubnetData, ipVersion] },
"Ipva" ] }
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Below is an output example using template output parameters related to the all ocated network resource as provided by
"Show output” in OpenStack Orchestration Service API [i.3]. Attributes defined in nf vNet wor ki nf o of the HOT can
be seen in the body of out put _val ue.

Parameters grouped by "nf v" are specified in the present document.
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A.3.3 Example#3: Allocate Virtualised Storage Resource
operation

Thisisan input parameter example of "Create stack" in OpenStack Orchestration Service API [i.3] corresponding to the
Allocate Virtualised Storage Resource operation (ETSI GS NFV-IFA 005 [1] and ETSI GS NFV-1FA 006 [2]).

Theinput datais given as an argument and starts with "par amet er s". The input data is expressed in JSON format, as
thisis determined by the HOT specification [i.2].

Parameters grouped by "nf v" are specified in the present document. Following the input parameter specificationsin
the present example (see further below), input parameters st or ageNane",

"affinityOrAnti AffinityConstraintsForStorage"”, " st orageDat a"”,"l ocati onConstraints”,

"met aDat a", "st ack_nane" are given as keys with their values. This covers the input parameter values part.

The following example illustrates the input parameters that can be passed to a HEAT API call for the Allocate
Virtualised Storage Resource operation.

Below is the corresponding example of the HOT that uses the parameters provided in the example above.
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The par anet er s section in the template has definitions for input data to be provided when instantiating the template.
In this case, parameter, nf v, istyped as JSON format.

When the input data"st or ageName": "t est - vol ume- f r om st ack" isgiven, thent est - vol une-f rom st ack asa
string value is assigned to the input parameter st or ageNane. In the same way, other values are captured and assigned
to the other input parameters in the template.

JSON format is used for the structured data (e.g. af fi ni t yOr Ant i Af fi ni t yConstrai nt sFor St or age,
st or ageDat a, et aDat a) as determined by the HOT specification [i.2]. Theinput datais accepted as a JSON data
and then used in the resource handlings written in the resource section.

When the input attribute data "t ypeOf Af fi ni t yOr Anti Af fi ni t yConstrai nt For Storage":"affinity" is
given, and the condition Constraints_type_is_affinity becomestrue, thensame_host of

schedul er _hi nt s isselected intheif_clause. Finally, the virtualised storage resource is instantiated on an
NFVI-Node, which hosts the resources specified by af fi ni t yAnti Affi ni t yResourcelLi st.

The affinity/anti-affinity attributes, e.g. scopeOf Affi ni t yOr Anti Af fi nityConstrai nt For St or age,
affinityAnti AffinityResourceG oup, arepassed becausethose parameters are specified in the present
document, but are not defined in OpenStack HEAT specification. Those attribute values are therefore not used in HEAT
operations, however, are used by the logic of the example template. The parameter " f | avour | d" isspecified in the
present document but it is not specified and used in OpenStack HEAT; it is therefore omitted from the example.

Ther esour ces section describes what type and how virtualised resources are provisioned. In the resource handling,
actual values of the input parameters are assigned to parameters used by OpenStack when performing the resource
handling. For example, the line:

nane: { get_param storageNane }

getsthevaluet est - vol une- from st ack (seeinthe example of input data above), of the input parameter
st or ageNane, and then assignst est - vol ume- f r om st ack to nare.

The out put s section of the template describes output data for the user, e.g. when in terms of the Allocate Virtualised
Storage Resource the nf vSt or agel nf o is requested. The naming and structure of output parametersin the present
document and the ones used and provided by default by the OpenStack Heat Orchestration may differ. Because of this,
name trans ation and output parameter structuring are necessary.

Thet enpl at e section in the nf vSt or agel nf o resolves such atrandation. For instance, a key/value pair for
st or agel d iswritten with:

"storageld": "$storageld"

and the value of st or agel d, which is determined by the variable $st or agel d, whose valueis assigned by using an
intrinsic function as shown below:

$storageld: { get_attr: [ virtualisedStorageResource, resource.0.show, id] }
Theintrinsic function get _at t r getsthe virtualised storage identifier from thevi rt ual i sedSt or ageResour ce.

NOTE 1: An dternative to putting output parametersin the template isto use APl mapping, as defined in
clause 4.3.

The "stack_name" isarequired parameter to generate an identifier that pointsto a stack of the virtualised resources, as
shown in clause A.3.6.

Thefollowing is an example of aHOT for the Allocate Virtualised Storage Resource operation.

heat _tenpl ate_versi on: 2018-08-31
description: Allocate Virtualised Storage Resource operation

par anmet ers:
nfv:
type: json
description:
default: {}

condi ti ons:
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Below is an output example of the output parameters related to the allocated storage resource as provided by " Show
output” in OpenStack Orchestration Service API [i.3]. Specified attributes defined in nf vSt or agel nf o of the HOT
can be seen in the body of out put _val ue.

NOTE 2: An dternative to model output parametersis APl mapping, as defined in clause 4.3.

Parameters grouped by " nf v* are specified in the present document.

A.3.4 Example#4:. Create Compute Flavour operation

Thisisan example of "Create stack" in OpenStack Orchestration Service API [i.3] corresponding to the Create
Compute Flavour operation (ETSI GS NFV-IFA 005 [1] and ETSI GS NFV-IFA 006 [2]).

Theinput datais given as an argument and starts with " par amet er s” . The input datais expressed in JSON format, as
thisis determined by the HOT specification [i.2].

Parameters grouped by " nf v are specified in the present document. Following the input parameter specificationsin
the present example (see further below), input parametersf | avour I d,
accel erati onCapabi | i t yFor Vi rt ual Conput eFl avor, virtual Menory, virtual Cpu,

vi rtual Net wor ki nt er f ace are given as keys with their corresponding values. This example covers the input
parameter values part.

The following example illustrates the input parameters that can be passed to aHEAT API call for the Compute Flavour
operation.
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"sizeOf Storage": 10

H

{
"typeOX Storage": "epheneral ",
"sizeOf Storage": 20

b

{
"typeX Storage": "swap",
"sizeOf Storage": 30

}

VI rtual Networkl nterface": {
"accel erati onCapabi | i t yFor Vi rt ual Net wor kl nterface": "dpdk"

}
}
}

"stack_nane": "flavour-test-stack"

}

Below isthe corresponding example of the HOT that uses the parameters provided in the example above.

The par anet er s section in the template has definitions for input data to be provided when instantiating the template.
In this case, parameter, nf v istyped as JSON format.

By the function get _par am the value of the input parameters are taken from input parameters and paired with resource
keysin the property section; f | avori d is paired with 10 of f | avour I d, r amis paired with 100 of vi rt ual MenSi ze
and vcpus is paired with 8 of nunvi r t ual Cpu.

The value of di sk is determined by the result of the if-clauses. The status of t ypeOF St or age_0_i s_di sk,

typeOf Storage_1_is_disk,typeX Storage 2 is_di sk isdetermined by the comparison with each element of
t ypeOFf St or age intheinput parameters. In thisexample, t ypeOf St or age_0_i s_di sk becomes true because the
value of the element st or ageAt t ri but es[ 0] . t ypeOF St or age isequal to" di sk". So the value of
storageAttributes[0].sizeX Storage istaken and di sk is paired with 10.

In the same way, ephener al and swap are paired with 20 and 30 respectively.

extra_specs arekey/value pairsin OpenStack. In this use case, input parameters.

"cpuPi nningPol icy": "static"
"accel erati onCapabi | i t yFor Vi rtual Net wor kl nterface": "dpdk"
"accel erati onCapabi | i t yFor Vi rt ual Conput eFl avor": "gpu"

are given, so thevalue of cor es, socket s, t hr eads are paired as follows:

"hw: cpu_sockets": 2
"hw cpu_cores": 2
"hw cpu_t hreads": 2

Moreext r a_specs are specified but those are not defined in the present document.

More resource handling (e.g. crypto, RDMA, packet dispatch, TCP Chimney, dynamic) can be added but this example
does not propose to cover all.

The "stack_name" is arequired parameter to generate an identifier that points to a stack of the virtualised resources, as
shown in clause A.3.6.

heat _tenpl ate_versi on: 2018-08-31
description: Create Conpute Flavour operation.

par anet ers:
nf v:
type: json
description:
defaul t: {}

condi tions:

cpuPi nningPolicy_is_static: { equals: [ { get_param [ nfv, virtual Cpu, virtual CpuPi nni ng,
cpuPinningPolicy ] }, "static" ] }

accel erati onCapabi | i tyFor Vi rtual Networkl nterface_is_dpdk: { equals: [ { get_param [ nfv,
vi rtual Net wor kl nterface, accel erati onCapabilityForVirtual Networklnterface ] }, "dpdk"] }

accel erati onCapabi | i t yFor Vi rt ual Conput eFl avor _i s_gpu: { equals: [ { get_param [ nfv,
accel erati onCapabi | i tyFor Vi rtual ConputeFl avor ] }, "gpu" ] }

ETSI



ETSI GS NFV-SOL 014 V4.6.1 (2024-04)




86 ETSI GS NFV-SOL 014 V4.6.1 (2024-04)

- {} ### another pattern's process(e.g. RDVA packet dispatch, TCP Chi mey).
- {} ### another pattern's process(e.g. dynamc).

NOTE: The unit of sizeOfStorage is GB, but the unit of swap areais MB in OpenStack.

There are no output parameters related to the flavour creation, as the flavour can be identified based on the st ackl d
attribute passed as part of the input parameters.

A.3.5 Example#5: APl mapping of output parameters for Allocate
Virtualised Storage Resource operation

Clause A.3.3 provides an example of the Allocate Virtualised Storage Resource operation using template outputs. The
present clause illustrates the aternative of API parameter mapping to allow a client to access the output information
defined in the present document data model in clause 8.3.1 using the OpenStack HEAT API. Table A.3.5-1 lists the
attributes that a client would obtain from invoking "resource show" inthe HEAT API in order to access the output
information defined in the present document data model. For the input part, this alternative uses the same approach as
clause A.3.3.

Table A.3.5-1: Output attributes mapping between the present document
data model and OpenStack HEAT API

Attribute per the present document data model
nfvStoragelnfo

Attribute per HEAT API

>storageld resource/attributes/id
>storageName resource/attributes/name
>flavourld (not supported by HEAT)

>sizeOfStorage

resource/attributes/size

>rdmaEnabled

(not supported by HEAT)

>ownerld resource/attributes/attachments/server id
>zoneld resource/attributes/availability _zone
>hostld 0s-vol-host-attr:host

>operationalState resource/attributes/status

>metadata resource/attributes/metadata

A.3.6 Example#6: OpenStack Heat API sequence

Clause A.3 provides exampl es of resource management operation interfaces using OpenStack Orchestration Service
API [i.3] and templates. The present clause illustrates sequence diagrams which show how to use the APIs.

Figure A.3.6-1 illustrates the sequence diagram of Allocate Virtualised Compute/Network/Storage Resource operation,
Create Virtualised Compute Resource Affinity Or AntiAffinity Constraints Group operation and Attach Virtualised
Storage Resource operation using "create stack™ and "show stack”.
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create stack: POST /v1/{tenant_id}/stacks (requestBody: template, parameters, stack_name)
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Figure A.3.6-1

Figure A.3.6-2 illustrates the sequence diagram of Query Virtualised Compute/Network/Storage Resource operation
using "find stack" and "show stack".

Consumer DescriptorbasedVIM

i
|
|
|
|

!

>

find stack: GET /v1/{tenant_id}/stacks/{stack_name}

302 - Found (responseHeader: location) : location=/v1/{tenant_id}/stacks/{stack_name}/{stack_id} iﬁ

show stack detail: GET /vi/{tenant._id}/stacks/{stack_name}/{stack_id}

»!
>

200 - OK (responseBody: outputs) :
) ]
L

Consumer DescriptorbasedVIM

Figure A.3.6-2

Figure A.3.6-3 illustrates the sequence diagram of Update Virtualised Compute/Network/Storage Resource operation
using "find stack", "update stack" and "show stack".

Consumer DescriptorbasedVIM

, find stack: GET /v1/{tenant_id}/stacks/{stack_name}

T
'
'
I
'

show stack detail: GET /v1/{tenant_id}/stacks/{stack_name }/{stack_id}

I 302 - Found (responseHeader: location) ' | location=/v1/{tenant_id),/stacks/{stack_name}/{stack_id} 5}

update stack: PUT /v1/{tenant_id}/stacks/{stack_name}/{stack id} (requestBody: existing=True, parameters) ‘_

E 202 - Accepted !

i é Update Server{interfaceData) 5
: | Update Network(typeNetworkData,typeSubnetData, typeNetworkPortData) "
i Update Volume(storageData)

:‘ 200 - OK {responseBody: outputs)

Figure A.3.6-3
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Figure A.3.6-4 illustrates the sequence diagram of Scale Virtualised Compute/Storage Resource operation using "find
stack”, "update stack" and "show stack". In the case of Storage, only increase operation is supported.

DescriptorbasedVIM

Cal] |

:{ 302 - Found (responseHeader: location) : location=/v1/{tenant_id}/stacks/{stack_name}/{stack_id} Iﬁ

| update stack: PUT /vi/{tenant_id}/stacks/{stack_name}/{stack_id} {requestBody: existing=True, parameters) _,

\_ 202 - Accepted

| Update Server(computeFlavourld) _ |
| Update Violume(sizeOfStorage)

i show stack detail: GET /v1/{tenant id}/stacks/{stack_name}/{stack_id} ik |
i 200 - OK (responseBody: outputs)

DescriptorbasedVIM

Figure A.3.6-4

Figure A.3.6-5 illustrates the sequence diagram of Terminate Virtualised Compute/Network/Storage Resource operation
and Detach Virtualised Storage Resource operation using "find stack” and "delete stack”. The consumer gets
stack_name associated with identifier of the resource using Query Virtualised Compute/Network/Storage Resource
operation. This sequence terminates all resources associated with stack_name.
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L.
>
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delete stack: DELETE /v1/{tenant id}/stacks/{stack name}/{stack id}

-
P

Delete VolumeAttachment

Delete Volume

S £, SN, O ULTERRTERLR,

Delete Network

Y

Delete Server

Y

I
I
I
I
]
I
I
I
I
I
i
| _ 204 - No Content
<
I
I
I
I
I
I
I
I
I
I
I
I
!

Consurmer DescriptorbasedVIM NFVI

Figure A.3.6-5

In the case of Heat, parameter "stackName" in clause 5.2.5 is passed as parameter "stack_name”. That is, Consumer
manages virtualised resources by generating an identifier that pointsto a stack of the virtualised resources defined in a
descriptor and passing the identifier asinput parameter "stack_name”.

A.3.7 Example#7: Virtualised Resources Change Notification
Interface Subscribe operation

Thisisan example of "Create stack" in OpenStack Orchestration Service API [i.3] corresponding to the Subscribe
operation in the Change Notification Interface (ETSI GS NFV-IFA 005 [1] and ETSI GS NFV-IFA 006 [2]).

Theinput datais given as an argument and starts with "parameters'. The input datais expressed in JSON format, asthis
is determined by the HOT specification [i.2].
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Parameters grouped by "nfv" are specified in the present document. Following the input parameter specificationsin the
present example (see further below), input parameters callbackUriForChangeNotify, inputFilter are given as keys with
their corresponding values. This example covers the input parameter val ues part.

The following example illustrates the input parameters that can be passed to aHEAT API call for the Subscribe
operation.

"paraneters": {
"nfv": {
"cal | backUri For ChangeNotify": "http://10.0.0.56",
"inputFilter": {
"host!|d": "ussuri-conputel"
}

}
b

"stack_nanme": "change-notify-conpute"

}

Below is the corresponding example of the HOT that uses the parameters provided in the example above.

The parameters section in the template has definitions for input data to be provided when instantiating the template. In
this case, parameter, nfv istyped as JSON format.

By the function get_param, the values of the input parameters are taken from input parameters and paired with resource
keysin the property section; alarm_actionsis paired with "http://10.0.0.56" of callbackUri ForChangeNotify, value of
traits.host in query is paired with " ussuri-computel” of hostld of inputFilter.

ThisHOT isintended to subscribe for change notifications of compute hosts. The conditions for change notifications
should be matched to the operation rule for change notifications. This HOT assumes the following operation rule:

When maintenance a compute host, operators allocate a virtualised compute resource on the mai ntenance target
compute host , and thisis executed by the VIM user whose user_id is"c794077f19f142819716e3116724ccfe".

heat _tenpl ate_versi on: 2018-08-31
description: Virtualised Conpute Resources Change Notification Interface Subscribe operation.

par anet ers:
nf v:
type: json
description:
defaul t: {}
resour ces:

mai nt enance:
type: OS:: Aodh:: Event Al arm
properties:
event _type: conpute.instance.create. end
al arm acti ons:
- { get_param [ nfv, callbackUriForChangeNotify ] }
query:
- field: traits. host
op: eq
value: { get_param [ nfv, inputFilter, hostlid ] }
- field: traits.user_id
op: eq
val ue: ¢794077f 19f 142819716e3116724ccfe
repeat _actions: true

The following is an example of a change notification by OpenSt ack Aodh.

{
"al arm nanme": "change-notify-conput e- mai nt enance-dri cxhhg53i q",
"alarm.id": "a76dd860- daad- 456¢c- 8f f 3- 0e7cbed12117",
"severity": "l ow',
"previous": "insufficient data",
“current": "alarnt,

"reason": "Event <id=1cafb631-0c9a- 4f dc- 8d3c- d4f f 9b0eba4d3, event _t ype=conput e. i nst ance. cr eat e. end>
hits the query <query=[{field: traits.host, op: eq, type: string, value: ussuri-conputel}, {field:
traits.user_id, op: eq, type: string, value: c794077f19f142819716e3116724ccfe}]>.",

"reason_data": {

"type": "event",
"event": {
"message_i d": "lcaf b631-0c9a- 4f dc- 8d3c- d4f f 9bOeba43",
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[
"instance_type_id",
1,

EL

1.

L,
"instance_type",
1,

"ml. nano"

1.

[

"state",
1,
"active"
Il
[
"l aunched_at",

4,
"2021-08-19T05: 11: 35. 661283"

Il
[
"availability_zone",
1,
“nova"
]
I
"raw': {},
"message_signature": "86¢feclc900658c76dd0e5ef e9ed8e4e074c97d76718c898d36ae43aef 269630"

}
}
}

Table A.3.7-1 illustrates the mapping between the input parameters for change notifications defined in the present
document data model and the information in change notifications by OpenStack Aodh.

Table A.3.7-1: Mapping between the present document change notification
parameters and notification from OpenStack Aodh

Parameter in the present document Notification from OpenStack Aodh
changeld reason_data/event/message _id
virtualisedResourceld (not supported by Aodh)
virtualisedResourceGroupld (not supported by Aodh)
endOfChange (not supported by Aodh)
changeTime reason_data/event/generated
vimld (not supported by Aodh)
changeType alarm_name (see note)
changedResourceData (not supported by Aodh)

NOTE: Due to current specifications of OpenStack Heat and OpenStack Aodh, "alarm_name" is
determined to be a concatenation of "stack_name", "resource name in HOT" and
"random string generated by Heat". This is not matched to allowed value of changeType,
but like changeType, "alarm_name" is used to distinguish the type of notification.

A.3.8 Example#8: Virtualised Resources Fault Management
Interface Subscribe operation

Thisisan example of "Cr eat e st ack” in OpenStack Orchestration Service API [i.3] corresponding to the Subscribe
operation in the Fault Management Interface (ETSI GS NFV-IFA 005 [1] and ETSI GS NFV-1FA 006 [2]).

The input datais given as an argument and starts with "par anet er s". Theinput datais expressed in JSON format, as
thisis determined by the HOT specification [i.2].

Parameters grouped by "nf v* are specified in the present document. Following the input parameter specificationsin the
present example (see further below), input parameterscal | backUri For Faul t Not i fy, filter is given as keys with
their corresponding values. This example covers the input parameter values part.

The following example illustrates the input parameters that can be passed to aHEAT API call for the Subscribe
operation.
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Below is the corresponding example of the HOT that uses the parameters provided in the example above.

The parameters section in the template has definitions for input data to be provided when instantiating the template. In
this case, parameter, nfv istyped as JSON format.

By the function get_param, the values of the input parameters are taken from input parameters and paired with resource
keysin the property section; alarm_actionsis paired with "http://10.0.0.56" of callbackUriForFaultNotify, value of
traitsinstance_id in query is paired with " 3e5cb24b-044d-4c65-8488-60ebd2c797cc” of computeld of filter.

ThisHOT isintended to subscribe for fault notifications of virtualised compute resources. The conditions for fault
notifications should be matched to the operation when faults were observed. This HOT assumes the following
operation:

When the monitoring system observes faults relating a virtualised compute resource, the monitoring system changes the
state of the virtualised compute resource to "error" or shutdown the virtualised compute resource.

Thefollowing is an example of afault notification by OpenStack Aodh.
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"vcpus",

"instance_type_id",
1,
" g

"instance_type",
1,
"ml. nano"

"state",
1,
" st opped"”
IF
[
"l aunched_at",
4,
"2021- 08- 06T01: 30: 56"
]
I
"raw': {},
"message_si gnature":
}

}
}
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"e01f c1dc4f bba2f 50168a99da48973dc4964d50bb7ee6c5¢5be9f 8101a10bd94”

Table A.3.8-1 illustrates the mapping between the input parameter and attributes for fault notifications defined in the
present document data model and the information in fault notifications by OpenStack Aodh.

Table A.3.8-1: Mapping between the present document fault notification
parameters and notification from OpenStack Aodh

Attribute in the present document

Notification from OpenStack Aodh

alarm

>alarmld

reason_data/event/message id

>managedObijectld

reason_data/event/traits/instance_id

>alarmRaisedTime

reason_data/event/generated

>alarmChangedTime

(not supported by Aodh)

>alarmClearedTime

(not supported by Aodh)

>state (not supported by Aodh)
>perceivedSeverity severity

>eventTime (not supported by Aodh)
>eventType (not supported by Aodh)
>faultType alarm_name (see note)

>probableCause

(not supported by Aodh)

>jsRootCause

(not supported by Aodh)

>correlatedAlarmld

(not supported by Aodh)

>faultDetails

(not supported by Aodh)

NOTE:

Due to current specifications of OpenStack Heat and OpenStack Aodh, "alarm_name"
is determined to be a concatenation of "stack_name", "resource name in HOT" and
"random string generated by Heat". Like faultType, "alarm_name" is used to
distinguish the type of notification.

A.3.9 Example#9: Create Compute Resource Reservation

operation

Thisis an example of "Create stack” in OpenStack Orchestration Service AP [i.3] corresponding to the Create
Compute Resource Reservation operation (ETSI GS NFV-IFA 005 [1]).

Theinput datais given as an argument and starts with "par anet er s". The input data is expressed in JSON format, as

this is determined by the HOT specification [i.2].
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Parameters grouped by "nf v* are specified in the present document. Following the input parameter specificationsin the
present example (see further below), input parameters startTime, endTime, computePool Reservation are given as keys
with their corresponding values. This example covers the input parameter values part.

The following example illustrates the input parameters that can be passed to aHEAT API call for the Create Compute
Resource Reservation operation.

{
"paraneters": {
"nfv': {
"startTi me": "2022-03-28 06: 00",
"endTi me": "2023-03-28 06: 00",
"conput ePool Reservation": {
“nunCpuCores": 1,
"nunvcl nst ances": 1,
"virtual MenSi ze": 1024
}
}
b
"stack_nane": "conpute-reservation-test-stack"
}

Below isthe corresponding example of the HOT that uses the parameters provided in the example above.

The parameters section in the template has definitions for input data to be provided when instantiating the template. In
this case, parameter, nfv istyped as JSON format.

By the function get_param, the value of the input parameters are taken from input parameters and paired with resource
keysin the property section; start_date is paired with "2022-03-28 06:00" of startTime, memory_mb is paired with 1024
of virtualMemSize of computePool Reservation.

The outputs section of the template describes output data for the user, e.g. when in terms of the Create Compute
Resource Reservation the nfvComputeReservationlnfo is requested. The naming and structure of output parametersin
the present document and the ones used and provided by default by the OpenStack Heat Orchestration may differ.
Because of this, name trandation and output parameter structuring are necessary.

The "stack_name" isarequired parameter to generate an identifier that pointsto a stack of the virtualised resources, as
shown in clause A.3.6.

heat _tenpl ate_versi on: 2018-08-31
description: Create Conpute Resource Reservati on operation.

par amet ers:
nfv:
type: json
description:
default: {}

resour ces:
conput eResour ceReser vat i on:
type: OS::Blazar::Lease
properties:
nane: "conput eResourceReservation"
start_date: { get_param [ nfv, startTinme ] }
end_date: { get_param [ nfv, endTine ] }
reservations:
- "vcpus": { get_param [ nfv, conputePool Reservation, nunCpuCores ] }
"amount": { get_param [ nfv, conputePool Reservation, nunVclnstances | }
"menory_nb": { get_param [ nfv, conputePool Reservation, virtual Mentize ] }

"disk_gb": O
"resource_type": "virtual:instance"
out put s:
nf vConput eReser vat i onl nf o:
val ue:
str_repl ace:

tenplate: |

{
"reservationld": "$reservationld"

}

par ans:

$reservationld: { get_attr: [ conputeResourceReservation, show, reservations, 0, id ] }
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Below is an output example of the output parameters related to the compute resource reservation resource as provided
by "Show output" in OpenStack Orchestration Service AP [i.3]. Specified attributes defined in
nfvComputeReservationlnfo of the HOT can be seen in the body of output_value.

Parameters grouped by "nfv" are specified in the present document.

{
"output": {
"out put _val ue": {
"reservationld": "eObd181d-0d82-466b-bd26-30dd9c750175"
"out put _key": "nfvConputeReservati onl nfo",
"description": "No description given"
}
}

A.3.10 Example#10: Create Compute Host Reservation operation

Thisisan example of "Create stack" in OpenStack Orchestration Service API [i.2] corresponding to the Create
Compute Host Reservation operation (ETSI GS NFV-1FA 005 [1]).

Theinput datais given as an argument and starts with "parameters’. The input datais expressed in JSON format, as this
is determined by the HOT specification.

Parameters grouped by "nfv" are specified in the present document. Following the input parameter specificationsin the
present example (see further below), input parameters minAmount, maxAmount, startTime, endTime,
computeHostProperties are given as keys with their corresponding values. This example covers the input parameter
values part.

The following example illustrates the input parameters that can be passed to a HEAT API call for the Create Compute
Host Reservation operation.

{
"paraneters": {
"nfv': {
“m nAmount ": "1",
"maxAmount": "1",
"startTime": "2023-06-01 00: 00",
"endTi me": "2024-06-01 00: 00",
"conput eHost Properties": [
"ssd",

"gpu”
}

tack_nane": "conpute-host-reservation-test-stack"

}

}
Below isthe corresponding example of the HOT that uses the parameters provided in the example above.

The parameters section in the template has definitions for input data to be provided when instantiating the template. In
this case, parameter, nfv istyped as JSON format.

By the function get_param, the value of the input parameters are taken from input parameters and paired with resource
keysin the property section; start_date is paired with "2023-06-01 00:00" of startTime, computeHostPropertyO is paired
with "ssd" of the first element of computeHostProperties.

The outputs section of the template describes output data for the user, e.g. when in terms of the Create Compute Host
Reservation the nfvComputeHostReservationlnfo is requested. The naming and structure of output parametersin the
present document and the ones used and provided by default by the OpenStack Heat Orchestration may differ. Because
of this, name trandation and output parameter structuring are necessary.

The"stack_name" isarequired parameter to generate an identifier that pointsto a stack of the virtualised resources, as
shown in clause A.3.6.
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Below is an output example of the output parameters related to the compute host reservation resource as provided by
"Show output” in OpenStack Orchestration Service API [i.2]. Specified attributes defined in
nfvComputeHostReservationlnfo of the HOT can be seen in the body of output_value.

Parameters grouped by "nfv" are specified in the present document.

A.4  Complex templates

ETSI GSNFV-IFA 005 [1] and ETSI GS NFV-IFA 006 [2] define interfaces for the management of individual
resources, and the examplesin the present document are introduced to be consistent with those specifications.

On the other hand, HEAT is primarily used to manage a group of different types of virtualised resources, called "stack".

Sets of virtualised resources that are commonly used in the different stacks can be written in individual dedicated
templates, so that they can be referenced in other templates. Such templates can be referred to as " nested templates”.

Multiple levels of nesting of templates are allowed.
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Annex B (informative):
Explanations of concepts

B.1 Introduction

This annex provides explanations of certain concepts introduced in the present document.

B.2  Concept of descriptor-based virtualised resource
management

In the present document, input and output parameter data models are specified using YAML [4].
Theinput parameter data model consists of:
. an input section defined in the virtualised resource descriptor;

e thecorresponding actual input data as arguments to exchange when invoking operations over the Vi-Vnfm and
Or-Vi reference points;

. the corresponding input data definitionsin Y AML [4], which are presented in the "parameter to be used as
input” clauses 5 to 8 of the present document.

The input datato be used over the reference pointsin virtualised resource descriptor is compliant with input data
definition.

The output parameter data model consists of:
. an output section defined in the virtualised resource descriptor;

. the corresponding actual output data as return values to exchange in a response to an operation invoked over
Vi-Vnfm and Or-Vi reference points;

e thecorresponding output data definitionsin Y AML [4], which are presented in the " parameter to be used as
output" clauses 5 to 8 of the present document.

The output data to be exposed over the reference points from virtualised resource descriptor is compliant with output
data definition.

Descriptor-based virtualised resource management provisions virtualised resource via virtualised resource descriptor
that includes input section and output section.

Figure B.2-1 illustrates the concepts described above. The method for passing input data as arguments and output data
asreturn valuesis out of the scope of the present document. The present document provides examples of virtualised
resource descriptors, arguments and return values for each solution identified in Annex A.
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Descriptor-based virtualised
resource management
Virtualised Resource Descriptor
(e.g Heat Orchestration Template
(Ho™) to be used
] (e.g. Key/Value of compliant
Input section API arguments, file) Input data p mp_Ut_ Qata
(eg. Parameter section  [¢ » definition
in HOT) (YAML)
to be exposed
Output section (eg. Key/Valueof compliant | Output data
(eg. Outputs section API return value, file) > Output data P »| definition
inHOM (YAML)
J
|-
Informative

Figure B.2-1: Concept of descriptor-based virtualised resource management
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