ETSI GS NFV-SOL 014 v2.8.1 2020-08)

I "EE,:_ ﬁ

GROUP SPECIFICATION

Network Functions Virtualisation (NFV) Release 2;
Protocols and Data Models;
YAML data model specification for
descriptor-based virtualised resource management

Disclaimer

The present document has been produced and approved by the Network Functions Virtualisation (NFV) ETSI Industry
Specification Group (ISG) and represents the views of those members who participated in this ISG.
It does not necessarily represent the views of the entire ETSI membership.



2 ETSI GS NFV-SOL 014 V2.8.1 (2020-08)

Reference
DGS/NFV-SOL014ed281

Keywords
management, model, NFV

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 493 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

The present document can be downloaded from:
http://www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format at www.etsi.org/deliver.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2020.
All rights reserved.

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.
oneM2M™ |ogo is a trademark 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.

ETSI


http://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

3 ETSI GS NFV-SOL 014 V2.8.1 (2020-08)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 5
01 Yo (o ST 5
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 5
1 o0 0L SRS 6
2 L= £ 101 S 6
21 NOIMBLIVE FEFEIENCES ... ettt ettt ettt sttt e e e st e beseeebesaeeaeeae e e enteseebesaeebeeneensensesaesbesaessesneeneensens 6
22 INfOrMELIVE FEFEIENCES. ...ttt sttt ettt a et e e e e seeebesaeese e e enseeeseesbesaeeresneeneensens 7
3 Definition of terms, symbols and abbreviations............cccceeeiiieere e e 7
31 LIS (07PN 7
3.2 Y 1210 7
3.3 ADDIEVIBLIONS ...ttt bbbt b bt a et e e e e sh e e b e s bt e he e s e e e e besh e eb e e Rt e Rt et e R et sheebenneenrennen 7
4 LCT 1 o =S o= ol LT PO S O SUSUR U PSP 7
41 L@ oY= PR 7
4.2 Definition of input and output ParaMELErSiN Y AML .....oouiiiiicee e e 8
42.1 1 0o 1 ') o SR 8
4.2.2 Input parameters SYNtaX dEfiNiTiON..........coiieeir bbb e er e e b 8
4.2.3 Output parameters SyNtaxX AefiNItiON ..........oieiririeee e 9
4.3 Definition of output parameters as mappPiNg t0 @N AP ... ..o 9
4.4 Lo 001010 T = r= 1Y/ 0= 9
441 LR 0e (0o (o] o FEO PSR P PP PTURURRURR 9
4.4.2 S 0 L= = Y 0= 10
4.4.3 S B To U= o = = 0 - T 10
5 COMMON dBLAMOUE] .....oceiieeeee ettt este et e seesteeneesaeeseensesseeneensesneeneeneeenes 11
51 (DTS o ] o] o TSSO 11
52 Parameters t0 DE USE S TNPUL.......c.eiuiriiieiirt ettt b bbbt b st b bbb eb e e ens 11
521 Parameter: FESEIVALTIONI ... ..o ittt et sttt aeeae e st e e e e e eeseesbeseeeseeneeneeneen 11
5.2.2 e 1S (= B (=S o 0 (0= ] 1011 o] o P 11
523 Parameter: GrOUPNGIMIE ... ..oouiiiiii ettt bbb st e s b b e e st e e sa b e e sabe e sab e e s abeenbte e saaeesabeesareenares 11
524 Parameter: typeOfAffinityOrAnti AffiNityCONSIraiNtS. .......ceiiereee e 12
53 Parameters t0 D8 USEA @S QULPUL...........cccuieie ettt e st et e e e e e e s reesteesbeenreeeeeneeenes 12
6 Data model for Virtualised Compute ManagemMent..........cceeieirieireriesie e 12
6.1 [DL= o ] o] TSSOSO 12
6.2 Parameters t0 DE USE S TNMPUL........c.eiuiriiieiirt ettt bbb e et b st b s b bbb e ens 12
6.2.1 Parameter: COMPUEENGIME...........coouiiiiii s 12
6.2.2 Parameter: COMPUEERTAVOUITT...........ciiiiiiieeie ettt et b et sb e e 13
6.2.3 L = 1= (= SVt =T = o 13
6.2.4 Parameter: 10CatiONCONSIFAINTS ........cocuiiteitirterii ettt ettt bt be st ae et se e besae b e sbesaesbe s e enneneea 13
6.2.5 Parameter: affinityOrAnti AffinityConstraiNtSFOrCOMPULE.........cocveiuieierieseese et 14
6.2.6 Parameter: INTEITACEDEIAL. .. ....coi it e bbb e e e 15
6.2.7 = 1= (= S 0 0] 1= o 16
6.2.8 Parameter: NEtWOrKINTErTACEANBW ........c..oiieii e e st nee e 16
6.2.9 Parameter: NnetworkINterfaCBUPUALE ..........ooviiiirieeee bbb 17
6.2.10 0 (= G i - V0T PSRN 19
6.3 Parameters t0 DE USEH 8S OULPUL. ........c.eiviieiirtieeeertese ettt eb st b e bt se bt e e b s eb bbb enis 22
6.3.1 Parameter: NFVCOMPUEETNTO.......cuiiieirieeeeree et b et sb e 22
7 Datamodel for Virtualised Network Management ............ccoevieiiieiie ettt 27
7.1 1S o g oo 27
7.2 Parameters t0 D8 USBA @S INPUL.........eeieeiece st s e st e e te st e esaessaesreesaeesreeseeneeenns 27
721 Parameter: NEtWOrKRESOUINCENGIME. ........cuiiiiiitiitere ettt s sb e sae b e e e 27
722 Parameter: NEtWOIKRESOUICETYPE ... ....eueeuerieeete ettt sttt sttt st et b et be et b e et sb e et sb et sb e et n e 28
7.2.3 Parameter: tYPENEIWOIKDELA. ..........ceiirieirierieie ettt st b e et sb e 28
724 Parameter: typENEIWOIKPOITDELA............cviirieieiieieie ettt 30

ETSI



4 ETSI GS NFV-SOL 014 V2.8.1 (2020-08)

725 Parameter: tYPESUDNEID@ELAL ..........civeerrereeeete ettt b e et b et b e et s b e et b bbb 31
7.2.6 Parameter: affinityOrAnti Affinity Constrai NESFOrNEIWOIK............coceiriiiireeeee e 32
7.2.7 V2o o OSSP OO SPRORPO 34
728 Parameter: locationConstraiNtSFOrNEIWOTK...........ciiiiieee e 34
7.29 Parameter: qUENYNEIWOIKFTITET .........oooiiiiiee et 34
7.2.10 Parameter: NEtWOrKRESOUICEIQ..........ooueiiiieieeie e st sa e neea 35
7.2.11 Parameter: UPJalENEIWOIKD@LA. ..........cueieeiierti et ee st e e s e e ae e e e e ssaeste e e e teenseennesneesnes 35
7.2.12 Parameter: UPJaleSUDNEID@LA..........c.icceeieiciecieereee ettt e s e s te e re e teeteeneeeneeenes 37
7.2.13 Parameter: UPAateNEIWOIKPOIT ...........cviieiciececce ettt e e et e e teeteeneeneeenes 38
7.2.14 Parameter: scopeOfAffinityOrAnti AffinityConstraintFOrNEtWOrK ...........ccooveevecenieseceeece e 39
7.3 Parameters t0 DE USEH 8S OULPUL. .......c.eivirieuirtie ettt sttt b st b bbb bt b e b st b e eb e ens 39
731 Parameter: NFVNEIWOIKINFO ..ottt st e eneeneens 39
7.3.2 Parameter: NFVSUDNELINTO ..ottt st e e e 41
733 Parameter: NFVNEWOIKPOITINFO.......co.iieeeee e et 42
8 Datamodel for Virtualised Storage ManagemeNt ...........coeeeeiiieeie ittt sreeaeas 43
8.1 1S o g o1 43
8.2 Parameters t0 D USEA @S INPUL......c..eeiieece et s s et et e est e eseesraesreesreesreeeeeneeenes 43
8.2.1 e 0 0S (= G (0] =10 = NN = 0T RSP RRPR 43
8.2.2 Parameter: affinityOrAnti Affinity CoNStraiNtSFOrStOrage.........ocvevueeieecee e 44
8.2.3 Parameter: SLOragED@IA. .........oiiiiiiiei ittt ae e na b re e nares 45
824 Parameter: UPAateStOrageD@Ia. ... ....cceerueieierieeete ettt sttt ettt b et b e et e et b e bbb 46
8.25 Parameter: StOragEOPEIaLION.........ceeverieeeteriee ettt ettt ettt b et b et b e et b e bbb et b e se et sbe b et b e r e 46
8.2.6 ParaMELEr: NEWSIZE. ... oottt et ee s te st e et ea et et e eeseeebesaeebeeneeneeeeseesbesneeseeneenseneens 47
827 Parameter: scopeOf AffinityOrAnti AffinityConstraiNtSFOrStOrage ........ccovvveererieieneniee e 47
8.3 Parameters t0 DE USEH 8S OULPUL. .......c.eivirieuirtire ettt sttt eb e eb st be e e bt a et b s bt en e ens 47
831 = 1= (= S 0| AV 0] =T < I g {0 P 47
Annex A (informative): Examples using OpenStack® Heat Orchestration Template...................... 50
0 A 111 0o (1 o TSRS 50
E A O Y= V1= T SR 50
A.21 Fp Lo 0 W 1o o BTSSP PRURTOSPP 50
A.2.2 TEMPIAIE SEIUCTUNE......eeecte ettt bbb s bt b et b e b e e e bt b e e ekt s b e e eb e s b e e eb e e b et ebeebennene s 50
y N T C= 111 RS 50
A31 Example#1: Allocate Virtualised Compute RESOUICE OPEIatiON ..........civeeeueruerieerieieesiesieesie e 50
A.32 Example#2 Allocate Virtualised Network RESOUICE OPEralioN .........ccccvevueeieeeeseeseeseesesseeseeseesreeseeenseeseens 55
A.3.3 Example#3: Allocate Virtualised Storage RESOUrCE OPEratioN..........c.ccvereerieeieriesieseeseeseeseeseesseesseenseenseens 60
A34 Example#4: Create Compute Flavour OPEraLiON .........c.cccueieeieereeieeeeseeseestee e sae e saesreesseesseesesseesseenseensenns 63
A.35 Example#5: APl mapping of output parameters for Allocate Virtualised Storage Resource operation........... 66
A4 COMPIEX TEMPIBEES. ..ottt b et b et e e e e st b e b e b e b e sb e e e e e e eseenenb e e nenr e s e e 67
Annex B (informative): EXplanations Of CONCEPLS. ......ccooviiriiirerererieee e 68
2 0 R [ g1 0o 1o o o PSSR 68
B.2 Concept of descriptor-based virtualised resource Management ..........ccceeceveeeeieseeieeseeieeseeseeseeseenens 68
Annex C (informative): ChangE HISIONY ..o e s eae s 70
115 PRSP 72

ETSI



5 ETSI GS NFV-SOL 014 V2.8.1 (2020-08)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s 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 IPR Policy, no investigation, 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 ETSI 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.

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 allowed 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 consumable virtualised resources comprised of compute, network and storage. Other
virtualised resource management interfaces, as well as data models for information specified in ETS|

GSNFV-IFA 011 [3] 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 2; Management and
Orchestration; Or-Vi reference point - Interface and Information Model Specification”.

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

[3] ETSI GSNFV-IFA 011: "Network Functions Virtualisation (NFV) Release 2; Management and
Orchestration; VNF Descriptor and Packaging Specification™.

[4] "YAML Ain't Markup Language (YAML™) Version 1.2", 3rd Edition. Oren Ben-Kiki, Clark
Evans, Ingy dot Net.

NOTE: Available at http://www.yaml.org/spec/1.2/spec.html.

[5] IETF RFC 8259: "The JavaScript Object Notation (JSON) Data I nterchange Format”.

NOTE: Available at https://tools.ietf.org/html/rfc8259.

[6] ETSI GS NFV-SOL 001: "Network Functions Virtualisation (NFV) Release 2; Protocols and Data
Models; NFV descriptors based on TOSCA specification™.

[7] JSON Schema.

NOTE: Available at https://json-schema.org/.

[8] ETSI GSNFV-SOL 013: "Network Functions Virtualisation (NFV) Release 2; Protocols and Data
Models; Specification of common aspects for RESTful NFV MANO APIs".
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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 GSNFV 003: "Network Functions Virtualisation (NFV); Terminology for Main Conceptsin
NFV".
[i.2] Heat Orchestration Template (HOT) specification.

NOTE: Available at https://docs.openstack.org/heat/| atest/template quide/hot spec.html

[i.3] Openstack-heat - Orchestration service APIs.

NOTE: Available at https://docs.openstack.org/api-ref/orchestration/.

[i.4] ETSI GS NFV-IFA 014: "Network Functions Virtualisation (NFV) Release 2; Management and
Orchestration; Network Service Templates Specification".

3 Definition of terms, symbols and abbreviations

3.1 Terms

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

3.2 Symbols

Void.

3.3 Abbreviations

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

JSON JavaScript Object Notation
YAML YAML Ain't Markup Language
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:

e  Virtualised Compute interfaces.
. Virtualised Network interfaces.

e  Virtualised Storage interfaces.

ETSI


https://docs.openstack.org/heat/latest/template_guide/hot_spec.html
https://docs.openstack.org/api-ref/orchestration/

8 ETSI GS NFV-SOL 014 V2.8.1 (2020-08)

The design of the data model for the above interfacesis based on the information model and reguirements defined in
ETSI GSNFV-IFA 005 [1] and ETSI GS NFV-IFA 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. Further, a syntax is defined for the use of input and output parameters in atemplate which can be
mapped to template parameters for use by a concrete VIM implementation, e.g. aHOT [i.2]. As an 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 parametersto 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

421 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 parameters that 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:

nfv:
<par anet er _nane>:
type: <the type of paraneter>
description: <description of the paraneter>
default: <default value of the paraneter>
constraints:
- <constraint_type> <constraint_definition>
- description: <description of the constraint>

<par amnet 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.

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.

constraints no A list of constraints that is applied to the value taken by the parameter. It shall be
provided when the value of the parameter can only take a value according to a
specified set of allowed values.

The fields for the definition of a constraint shall comply with the provisions set out in Table 4.2.2-2.

ETSI
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Table 4.2.2-2: Parameter constraints syntax definition

Field Required Description
constraint_type yes The type of constraint.
Permitted values:
o allowed_values: It specifies a set of possible values for a parameter. It is
applicable to parameters of type string or number.

constraint_definition |yes The definition of the constraint. The value depends on the type of constraint.
e for allowed_values: an array of strings or numbers. Example [ <valuel>,
<value2>].
description no A human readable description for the constraint.

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 is aso 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 isadeployment decision outside the
scope of the present document.

4.4 Common data types

44.1 Introduction

Clause 4.4 specifies the common data types that are used for declaring the parameters and grammar el ements
throughout the present document.

ETSI
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4.4.2 Simple data types

The present specification uses the following simple datatypes as defined in Table 4.4.2-1. InYAML v1.2 [4], FailSafe
schema defines only mapping, sequence and string tags. In order to accommodate tags with a broader meaning, the
YAML 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 datatype is represented in the
present document using ">" recursively asinline definition.

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

Parameter Name and Attributes Type Description
{parameter name} {map, sequence} 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}

The tags defined in section 10.1 of the YAML 1.2 [4] specification shall be used.

map in YAML 1.2 [4] is atype representing mapping. The type maps "keys' to "values'. The syntax of map for
parameter definition is represented with the following definition:

{par anet er nane}:
description: <description of the paraneter>
type: nmap
required:
- {1t mandatory attri bute}
- {2 pandatory attri bute}
mappi ng:
{1st attribute}:
type: e.g. map
mappi ng:
{sub attribute}
{2 attribute}:

seq in YAML 1.2 [4] isatype representing sequence. The type represent ordered elements. The syntax of seq for
parameter definition is represented with the following definition:

{par anmet er nane}:

description: <description of the paraneter>
type: seq
mnltems: {lower bound of cardinality}
maxl|tems: {upper bound of cardinality}
sequence:
- type: e.g. map

mappi ng:

{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 the reservationld shall comply with the following definition:

reservati onl d:
type: str
description: >
Identifier of the resource reservation applicable to this virtualised resource
menagenent operation
defaul t: ""

5.2.2 Parameter: resourceGroupld

The parameter used when pointing to alogica grouping of virtual resources assigned to atenant 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 the resourceGroupld 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 managenent operation
type: str
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

ETSI
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The syntax of the groupName shall comply with the following definition:

gr oupName:
type: str
description: >
Nane of the group, given by the consuner
defaul t: ""

524 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 AffinityOrAnti AffinityConstraints

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

The syntax of thet ypeOFf Af fi ni tyOr Anti Affi nityConstrai nts shal comply with the following definition:

typeOf AffinityOrAnti AffinityConstraints:
description: >
I ndi cates whether this is an affinity or anti-affinity group.
type: str
constraints:
al | owed_val ues:
- affinity
- anti-affinity

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.

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 computeName shall comply with the following definition:

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

The parameter used when providing an identifier of the Compute Flavour for a virtualised compute resource to be
alocated 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 computeFlavourld shall comply with the following definition:

conput eFl avour | d:
type: str
description: >
Identifier of the Conpute Flavour that provides infornmation about the particul ar
nmenory, CPU and di sk resources for virtualised conpute resource to allocate
defaul t:

6.2.3 Parameter: vcimageld

The parameter used when providing an identifier of the virtualisation container software image for a virtualised
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
vcimageld String _|ldentifier of the virtualisation container software image

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

vcl magel d:
type: str
description: >
Identifier of the virtualisation container software inage
defaul t:

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.

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 the locationConstraints shall comply with the following definition:

| ocati onConstrai nts:
type: str
description: >
If present, it defines location constraints for the resource(s) is (are)
requested to be allocated, e.g. in what particular resource zone.
def aul t:
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6.2.5 Parameter: affinityOrAntiAffinityConstraintsForCompute

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

GSNFV-1FA 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 |Sequence of map 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.

>affinityAntiAffinityResourceList Map 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 Sequence of map List of identifiers of virtualised resources.

>affinityAntiAffinityResoruceGroup String Identifier of the producermanaged 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, affinityAntiAffinityResoruceGroup shall be supported. The
mechanisms shall not be mixed in the scope of a resourceGroup (aka VIM tenant).

The syntax of the affinityOrAnti AffinityConstraintsForCompute shall comply with the following definition:

affinityOr Anti AffinityConstraint sFor Conput e:
description: >
A list of elenments with affinity or antiaffinity information of
the virtualised compute resource to allocate.
oneCf :
- type: seq
mnltens: O # |lower bound of cardinality
maxltems: N # upper bound of cardinality
sequence:
- type: seq
required:
- typeOXAffinityOrAnti AffinityConstraint For Conput e
mappi ng:
typeOf AffinityOr Anti AffinityConstraint For Comput e:
type: str
constraints:
al | owed_val ues:
- affinity
- anti-affinity
scopeOX AffinityOrAnti AffinityConstraint For Conput e:
type: str
constraints:
al | oned_val ues:
- NFVI - PoP
- NFVI - Node
defaul t: NFVI - Node
affinityAnti AffinityResourcelist:
type: map
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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 Virtua
Compute Resource instance.

NOTE: ">"isused to specify an "inline definition".

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

interfaceData Sequence of map  |Name of the parameter.

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

>macAddress 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:

ETSI
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Parameter: computeld
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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

Identifier of the virtualised compute resource to operate

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

conput el d:
type: str
description: >

Identifier of the virtualised conpute resource to operate

default: ""

6.2.8

Parameter: networkinterfaceNew

The parameter used when giving networklnterfaceNew 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 "inline definition".

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

Parameter Name and Attributes

Type

Description

networkInterfaceNew

Sequence of map

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 note)

Type of network interface.
Allowed value: normal-virtual-NIC.

>typeConfiguration Sequence of string 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).

>accelerationCapabilityForVirtualNetwor
kinterface

Sequence of string
(see note)

It specifies if the virtual network interface requires
certain acceleration capabilities (e.g. RDMA, packet
dispatch, TCP Chimney).

>metadata

Sequence of map

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:

net wor k1 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 configrations and acceleration capability may not be accepted if those requests
are unmatched to the constraints.

The syntax of the net wor kI nt er f aceNew shall comply with the following definition:

net wor ki nt er f aceNew:
description: >
The new vi rtual
type: seq
mnltens:
max| t emns:
sequence:
- type: map
required:

# Virtual NetworklnterfaceData in ETSI

0 # lower bound of cardinality
N # upper bound of cardinality

ETSI

GS NFV-1FA 005 and ETSI GS NFV-1FA 006

network interface(s) to add to the conpute resource.




- typeVirtual Nic
mappi ng:

net wor ki d:
type: str

net wor kPor t | d:
type: str

typeVirtual Ni c:
type: str

t ypeConfi gurati on:
type: seq
m nltens:
max| t ens:
sequence:

- type: str

bandwi dt h":

type: Nunber
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accel erati onCapabi | i t yFor Vi rt ual Net wor kl nt er f ace:

type: seq
mnltens: 0 # |ower
maxltens: N # upper
sequence:
- type: str
medadat a:
type: seq
mnltens: 0 # |ower

bound of
bound of

bound of

cardinality
cardinality

cardinality

maxltems: N # upper bound of cardinality
sequence:
- type: map
mappi ng:
# metadata is optional. It

possi bl e val ues.

6.2.9

is out of scope to detail

what are the sub-keys and

Parameter: networkinterfaceUpdate

The parameter used when giving networkl nterfaceUpdate rel ated 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 "inline definition".

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

Parameter Name and Attributes

Type

Description

networkinterfaceUpdate

Sequence of map

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

Sequence 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.

>typeConfiguration Sequence of string Extra configuration that the virtual network interface
(see note) 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.
>pandwidth Number The bandwidth of the virtual network interface (in

Mbps).

>accelerationCapabilityForVirtualNetwor
kinterface

Sequence of string
(see note)

Shows the acceleration capabilities utilized by the
virtual network interface.
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>operationalState String The operational state of the virtual network
interface.
Allowed value: enabled, disabled.

>metadata Sequence of map 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.

net wor kI 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 configrations 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:




m nltens:
max| t ens:
sequence:

- type:
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0 # lower bound of cardinality
N # upper bound of cardinality

map

mappi ng:

# nmetadata is optional.

possi bl e val ues.

6.2.10 Parameter: flavour

It is out of scope to detail
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what are the sub-keys and

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:

">" jsused to specify an "inline definition".

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

Parameter Name and Attributes

Type

Description

flavour

Map

Name of the parameter.

>flavourld

String

Identifier given to the compute flavour.

>accelerationCapabilityForVirtualCompu

teFlavour

Sequence of string

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

>virtualMemory

Map

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

Map

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 O during the
allocation request, if no particular value is
requested.

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

>>virtualCpuPinning

Map

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

>>>virtualCpuPinningRules

Sequence of Map

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.
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Parameter Name and Attributes

Type

Description

>storageAttributes

Sequence of Map

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).

>>sizeOfStorage

Number

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

>virtualNetworkInterface

Sequence of Map

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
(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.

>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).

>>accelerationCapabilityForVirtualNetwo
rkinterface

Sequence 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

Sequence of map

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:

e typeVirtualNic;
e typeConfiguration.

There is 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:

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 compute resource to allocate

type: nap
required:

- flavourld

- virtual Menory

- virtual Cpu
mappi ng:

flavourl d:

type: str

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

type: seq

minltems: O # |lower bound of cardinality
maxltens: N # upper bound of cardinality

sequence:
- type: str
vi rtual Menory:
type: nap
required:
- virtual Mensi ze
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sequence:
- type: nmap
mappi ng:

# netadata is optional.

possi bl e val ues.
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It is out of scope to detail what are the sub-keys and

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 mode! 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].

Table 6.3.1-1: Output data model for nfvComputelnfo

Parameter Name and Attributes

Type

Description

nfvComputelnfo Map 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.

>accelerationCapabilityForVirtualCompu

Sequence of string

Selected acceleration capabilities (e.g. crypto,

teFlavour GPU) from the set of capabilities offered by the
compute node acceleration resources.

>virtualCpu Map 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 Map 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

Sequence of map

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 Map 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.

ETSI



23

ETSI GS NFV-SOL 014 V2.8.1 (2020-08)

Parameter Name and Attributes

Type

Description

>virtualNetworkInterface

Sequence of Map

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 (Reference to In the case when the virtual network interface is

VirtualNetwork)

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 (Reference to
VirtualNetworkPort)

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

Sequence 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.

>>typeConfiguration Sequence 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.

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

>> Sequence of string Shows the acceleration capabilities utilized by the

accelerationCapabilityForVirtualNetworkl
nterface

virtual network interface. The cardinality can be 0, if
no acceleration capability is utilized.

>>operationalState

String

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

>>metadata

Sequence of map

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

Sequence of Map

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

>>>gstorageld 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).

>>>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.

>>>pperationalState String Operational state of the resource.

Allowed value: enabled, disabled.
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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

Sequence of map

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:
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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.
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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: >
Narme provi ded by the consumer for the virtualised network resource
type: str
default: ""

1.2.2 Parameter: networkResourceType

The parameter used when setting the type of a virtualised 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", or "network-port".

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

net wor kResour ceType:
description: >
The network data infornation applicable to the particular virtual network
resource of the virtualised resource nanagenent operation
type: str
constraints:
al | oned_val ues:
- network
- subnet
- networ k- port
default: ""

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 Map 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 Sequence of Map Element providing information about Quality of
Service attributes that the network is requested to
support.

>>gosName String Name given to the QoS parameter.

>>gosValue Number Value of the QoS parameter.

>isShared Boolean It defines whether the virtualised network is shared

among consumers.
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Parameter Name and Attributes

Type

Description

>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

Sequence of Map

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, 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

Sequence of map

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

Sequence of map

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

Sequence of map

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 the typeNetworkData 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

type: map # Virtual NetworkData IE in ETSI

required:
- bandw dth
mappi ng:
bandwi dt h:
type: nunber
net wor kType:
type: str
segnent Type:
type: str
net wor kQos:
type: seq

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

sequence:
- type: map
mappi ng:
gosNane:
type: str
gosVal ue:
type: nunber
i sShar ed:
type: bool ean
sharingCriteria:
type: str
| ayer3Attri butes:
type: seq

# Net wor kSubnet Data | E i n ETSI

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

ETSI

GS NFV-| FA 005 and ETSI GS NFV-I|FA 006

GS NFV-| FA 005 and ETSI GS NFV-I|FA 006
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1.2.4 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

typeNetworkPortData Map 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 Sequence of map |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.
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The syntax of the typeNetworkPortData 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
type: map # Virtual NetworkPortData |E in ETSI GS NFV-1FA 005 and ETSI GS NFV-1FA 006
required:
- port Type
mappi ng:
port Type:
type: str
net wor kI d:
type: str
segnent | d:
type: str
bandwi dt h:
type: nunber
net adat a:
type: seq
minltems: O # |ower bound of cardinality
maxltems: N # upper bound of cardinality
sequence:
- type: map
mappi ng:
# metadata is optional. It is out of scope to detail what are the sub-keys and
possi bl e val ues.
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 Map 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.

>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 Sequence of map 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 Sequence of map 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.
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The syntax of the typeSubnetData shall comply with the following definition:

t ypeSubnet Dat a:
description: >
The subnet data informati on about the particul ar subnetwork of
the virtualised resource nanagenent operation
type: map # NetworkSubnetData IE in ETSI GS NFV-1FA 005 and ETSI GS NFV-1FA 006
mappi ng:
net wor kI d:
type: str
i pVer si on:
type: str
constraints:
al | oned_val ues:
- | Pv4
- | Pv6
gat ewayl p:
type: str
cidr:
type: str
i sDhcpEnabl ed:
type: bool ean
addr essPool :
type: seq
minltems: O # |lower bound of cardinality
maxltems: N # upper bound of cardinality
sequence:
- type: map
mappi ng:
start:
type: str
end:
type: str
nmet adat a:
type: seq
mnltens: O # |lower bound of cardinality
maxltems: N # upper bound of cardinality
sequence:
- type: map
mappi ng:
# netadata is optional. It is out of scope to detail what are the sub-keys and
possi bl e val ues.
default: ""

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.

Table 7.2.6-1: Input data model for affinityOrAntiAffinityConstraintsForNetwork

Parameter Name and Attributes Type Description
affinityOrAntiAffinityConstraintsForNetwo |Sequence of Map A list of elements with affinity or anti affinity
rk information of the virtualised network resource. All

the listed constraints shall be fulfilled for a
successful operation.

>typeOfAffinityOrAntiAffinityConstraintFo |String Indicates whether this is an affinity or anti-affinity
rNetwork constraint.

Allowed_values: affinity, anti-affinity.
>scopeOfAffinityOrAntiAffinityConstraint  |String Qualifies the scope of the constraint. In case of
ForNetwork 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 Map 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 Sequence of string List of identifiers of virtualised resources.
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>affinityAntiAffinityResourceGroup Identifier of the producermanaged group of
virtualised resources with which the actual resource

is requested to be affine or anti-affine. See note
and condition.
It is a prerequisite for the consumer to create a
Vi rtual i sedNet wor kResour ceAffinityOr Anti AffinityConstraintsG oup and get
groupl denti fi er 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].
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 af fi ni t yAnti Af fi ni t yResour ceLi st 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 the
ETSI GS NFV-IFA 006 [2]) are supported, af fi ni t yAnti Af fi ni t yResoruceG oup shall be
supported. The mechanisms shall not be mixed in the scope of a resourceGroup (aka VIM tenant).

The syntax of the affinityOrAnti AffinityConstraintsForNetwork shall comply with the following definition:
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scopeOXf AffinityOrAnti AffinityConstrai nt For Net wor k:
type: str
constraints:
al | oned_val ues:
- virtual -switch
- router
- physical -NI C
- physi cal - net wor k
- NFVI - Node
def aul t: NFVI - Node
affinityAnti AffinityResourceG oup:
type: str
default: ""

1.2.7 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

Parameter Name and Attributes | Type Description
locationConstraintsForNetwork String |Defines location constraints for the resource(s), e.g. in what particular
resource zone.

The syntax of the locationConstrai ntsForNetwork shall comply with the following definition:

| ocat i onConst r ai nt sFor Net wor k:
description: >
The definition of the |location constraints for the resource(s),
e.g. in what particular resource zone, of the virtualised resource nmanagenent
operati on
type: str
default: ""

7.2.9 Parameter: queryNetworkFilter

The parameters used when invoking the operation shall follow the indications provided in Table 7.2.9-1.

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 queryNetworkFilter shall comply with the following definition:

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

Description
Identifier of a virtualised resource.

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

net wor kResour cel d:
description: >
Identifier of a virtualised network resource
type: str
defaul t:

7.2.11

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.

Parameter: updateNetworkData

Table 7.2.11-1: Input data model for updateNetworkData

Parameter Name and Attributes

Type

Description

updateNetworkData Map 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 Sequence of Map 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

Sequence of map

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, 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 Sequence of map 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.
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>>metadata Sequence of map 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 Sequence of map 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 the updateNetworkData shall comply with the following definition:
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start:
type: str
end:
type: str
net adat a:
type: seq
mnltens: O # |lower bound of cardinality
maxltens: N # upper bound of cardinality

sequence:
- type: nap
mappi ng:
# netadata is optional. It is out of scope to detail what are the sub-keys and
possi bl e val ues.
nmet adat a:
type: seq

minltens: O # |lower bound of cardinality
maxltems: N # upper bound of cardinality
sequence:
- type: map
mappi ng:
# metadata is optional. It is out of scope to detail what are the sub-keys and
possi bl e val ues.
default: ""

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 Map 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 Sequence of Map 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 Sequence of map 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.

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

updat eSubnet Dat a:
description: >
The subnet data infornmation of a particular subnet resource
type: map
mappi ng:
net wor kI d:
type: str
i pVer si on:
type: str
constraints:
al | oned_val ues:
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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 Map 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 Sequence of map |List of metadata key-value pairs used by the consumer to
associate meaningful metadata to the related virtualised
resource.

The syntax of the updateNetworkPort shall comply with the following definition:
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minltems: O # |ower bound of cardinality

maxltens: N # upper bound of cardinality

sequence:

- type: map
mappi ng:
# metadata is optional. It is out of scope to detail what are the sub-keys and
possi bl e val ues.
def aul t:

7.2.14 Parameter: scopeOfAffinityOrAntiAffinityConstraintForNetwork

The parameter used when providing the type of the affinity or anti-affinity group shall follow the indicationsin
Table7.2.14-1.

Table 7.2.14-1: Input data model for scopeOfAffinityOrAntiAffinityConstraintForNetwork

Parameter Name and Attributes Type Description

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

The syntax of the scopeOf AffinityOrAnti AffinityConstraintForNetwork shall comply with the following definition:

scopeOXf Af finityOrAnti AffinityConstrai nt For Net wor k:
description: >
It qualifies the scope of the constraint, e.g. NFVI Node, N C of the
virtual i sed resource nanagenent operation
type: str
constraints:
al | oned_val ues:
- NFVI - Node
- NC
defaul t: NFVI - Node

7.3 Parameters to be used as output

7.3.1 Parameter: nfvNetworkiInfo

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
GSNFV-IFA 005 [1].

Table 7.3.1-1: Output data model for nfvNetworkInfo

Parameter Name and Attributes Type Description
nfvNetworkinfo Map 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

(See NOTE) virtual network 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 vlan 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 Sequence of Map 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

Sequence of map

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: map
required:
- net wor kResour cel d
- bandwi dt h
- networ kType
- i sShared
- operational State
mappi ng:
net wor kResour cel d:
type: str
net wor kResour ceNane:
type: str
subnet :
type: str
bandwi dt h:
type: nunber
net wor kType:
type: str
segnent Type:
type: str
net wor kQoS:
type: seq

mnltens: O # |lower bound of cardinality
maxltens: N # maxi mum val ue of cardinality

sequence:
- type: map
mappi ng:
gosNane:
type: str
gosVal ue:
type: nunber
i sShar ed:
type: bool ean
sharingCriteria:
type: str
zonel d:
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type: str
oper ati onal St ate:
type: str
description: >
Qperational state of the conpute resource.
constraints:
al | oned_val ues:
- enabl ed
- disabl ed
nmet adat a:
type: seq
mnltens: O # |lower bound of cardinality
maxltems: N # upper bound of cardinality
sequence:
- type: map
mappi ng:
# metadata is optional. It is out of scope to detail what are the sub-keys and
possi bl e val ues.

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

GS NFV-IFA 005 [1].

Table 7.3.2-1: Output data model for nfvSubnetinfo

Parameter Name and Attributes Type Description
nfvSubnetinfo Map 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 Sequence of map  |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 Sequence of map  |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: nap
required:
- resourceld
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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 ETS
GSNFV-IFA 005 [1].

Table 7.3.3-1: Output data model for nfvNetworkPortinfo

nfvNetworkPortinfo Map 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.
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>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".
>metadata Sequence of map |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:

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.
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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 consunmer for the virtualised storage resource to allocate.
It can be used for identifying resources from consuner side.

type: str
defaul t:

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-IFA 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

Sequence of map

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.

>affinityAntiAffinityResourceList

Map

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

Sequence of string

List of identifiers of virtualised resources.

>affinityAntiAffinityResoruceGroup

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

Vi rtual i sedSt orageResourceAffinityOrAnti AffinityConstraintsG oup and get
groupl denti fi er 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 af fi ni t yAnti Af fi ni t yResour celLi st 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, af fi ni t yAnti Af fi ni t yResor uceG oup shall be supported. The
mechanisms shall not be mixed in the scope of a resourceGroup (aka VIM tenant).
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The syntax of the affinityOrAnti AffinityConstrai ntsForCompute shall comply with the following definition:

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 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.
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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 Map |The element contains the fields that can be updated of a storage resource.

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

8.2.5  Parameter: storageOperation

The parameter used when providing a type 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

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 ageOper at i on shall comply with the following definition:
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- 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 anount 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 scopeOr AffinityOr Anti Af fi nityConstraint sFor St orage

Parameter Name and Attributes Type Description
scopeOfAffinityOrAntiAffinityConstraintsForStor  |String  |If applicable. Qualifies the scope of the affinity constraint,
age e.g. NFVI-Node. Defaults to NFVI-Node if absent.

The syntax of thescopeOf Affi nityOr Anti Af finityConstrai nts shal comply with the following
definition:
scopeOX AffinityOrAnti AffinityConstraints:
description: >
Qualifies the scope of the affinity constraint,
type: str
constraints:
al | oned_val ues:

- NFVI - Node
defaul t: NFVI - Node

8.3 Parameters to be used as output

8.3.1 Parameter: nfvStoragelnfo
The parameter is used when returning information for a virtualised storage resource, and its output data model 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 Map 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.
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>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 Sequence of map 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 thenf vSt or agel nf o shall comply with the following
definition:
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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 purpose is to 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 i mplementation examples of interface
operations using HOT templates.

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 data is expressed in JSON format, as thisis determined by the HOT specification.

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

"“conmput eNane","affinityOrAnti AffinityConstraints","conputeFl avourld","vcl nagel d",
"interfaceData","netaData","| ocati onConstraints","userData" aregiven askeys 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-fromstack",

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

"conput eFl avour I 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
1" {
"i pAddress": "20.20.20.15",
"macAddress": "fa:16: 3e: ab: ca: bc",
b
non. g

| pAddress": "30.30. 30. 15",
"macAddress": "fa:16:3e:dd:ee:ff",
}

"metaData": {
"test-key": "test-val ue"

"l ocati onConstraints": "nova",
"userData": "test-userData"
b,
"gap": {
"networkl d": {
"0": "c4440f 4f - 66ef - 4e42-9c41- 7b3b449813d1",
"1": "f6a6471d-032d- 4c58-9432-cl17ealf 72873",
"2": "91652985- 5f ed- 43f 9- adae- 8af 0471bda03"
}
}
}
}

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

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

When input data, " conput eNanme": "test-instance-from stack",isgiven, thent est-i nstance-
from st ack asastring valueis assigned to the input parameter, conput eNane. In the same way, other values are
captured and assigned to the other input parametersin 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 conputeFl avourld }
assigns 3 (see in the example of input data above) to ext er nal _i d.

Theout 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 parameters in the present
document and the ones used and provided by default by the OpenStack Heat Orchestration can differ. Because of this,
name translation and output parameter structuring are necessary. Thet enpl at e section inthe nf vConput el nf o
resolves such atranglation. For instance, akey/value pair for corrput el d iswritten with:

"conputeld": "$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 ] }

Theintrinsic function, get _at t r, getsthe virtualised compute identifier from the
vi rtual i sedConput eResour ce.

NOTE: Andternative to putting output parametersin the template isto use APl mapping, as defined in
clause 4.3.
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Thefollowing is an example of aHOT for the Allocate Virtualised Compute Resource operation.
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par ans:
$conputeld: { get_attr: [ virtualisedConputeResource, show, id ] }
$conput eNane: { get_attr: [ virtualisedConputeResource, show, nane ] }
$flavourld: { get_attr: [ virtualisedConputeResource, show, flavor, id ] }
$nunVirtual Cpu: { get_attr: [ forCQutput-flavorResource, show, vcpus ] }
$vi rtual CpuPi nning: {get_attr: [ forQutput-flavorExtraSpecs, resource.0.cpuPinning ] }
$virtual MenfSi ze: { get_attr: [ forCQutput-flavorResource, show, ram] }
$vi rtual Net wor kil nt er f ace:
repeat :
for_each:
<% esourcel d%: { get_attr: [ interfaceResource, show, id ] }
<%wner | d%: { get_attr: [ interfaceResource, show, device_id ] }
<Umet wor kl d%: { get_attr: [ interfaceResource, show, network id ] }
<% pAddress%: { get_attr: [ interfaceResource, show, fixed_ips, O, ip_address ] }
<%iypeVirtual Nic%: { get_attr: [ interfaceResource, show, "binding:vnic_type" ] }
<%racAddress%: { get_attr: [ interfaceResource, show, nmac_address ] }
<%operational State%: { get_attr: [ forQutput-portStatusResource, status ] }
tenpl at e:
"resourcel d": <% esourcel d%
"owner | d": <%owner | d%
"networkl d": <%etworkl d%
"i pAddr ess": <% pAddr ess%
"typeVirtual Nic": <% ypeVirtual N c%
"macAddr ess": <%macAddr ess%
"operational State": <%operational State%
permut ati ons: fal se
$storageld: { get_attr: [ virtualisedConputeResource, show, id ] }
$si zeOf St orageDi sk: { get_attr: [ forCQutput-flavorResource, show, disk ] }
$si zeOf St or ageEpheneral : { get_attr: [ forQutput-flavorResource, show, "OCS-FLV-EXT-
DATA: epheneral * ] }
$si zeFf St or ageSwap:
yaql :
expression: $.data.swap_MB/ 1024
dat a:
swap_MB: { get_attr: [ forQutput-flavorResource, show, swap | }
$storageQperational State: { get_attr: [ forQutput-virtuali sedConput eResourcesSt at us,
resource.0.status ] }
$vclmagel d: { get_attr: [ virtualisedConputeResource, show, inmage, id ] }
$zoneld: { get_attr: [ virtualisedConputeResource, show, "OS-EXT-AZ: availability zone" ] }
$hostld: { get_attr: [ virtualisedConputeResource, show, "OCS-EXT-SRV-ATTR host" ] }
$operational State: { get_attr: [ forQutput-virtuali sedConput eResourceSt at us,
resource.0.status ] }
$netadata: { get_attr: [ virtualisedConputeResource, show, netadata ] }

Below is an output example using template output parameters related to the alocated compute resource as provided by
"Show output” in OpenStack Orchestration Service API [i.2]. Attributes defined in "nf vConput el nf 0" of the HOT
can be seenin the body of "out put _val ue". vi rtual Di sks isprepared in the ephemeral storagein the
hypervisor of the host compute node in this sample. Thus, the value of st or agel d isequal to theconput el d. The
storage resource is managed in the hypervisor of the host compute node.

{
"out put":

"out put _val ue":

{
"conput el d': "735ee7f9-92ce-4c00-8c7d- 63eeeda75368",
"conput eNane": "test-instance-from stack",
“flavourld": "10",
"virtual Cpu":
{

"nunVi rtual Cpu": "1",
"vi rtual CpuPi nni ng":

{

"cpuPi nni ngPol i cy": "dynam c"

}

"virtual Menory":

-

"virtual Mentsi ze": "64"

-~ o~

“virtual Net workl nterface":
[
{
"i pAddress": "172.17.1.15",
“macAddress": "fa:16: 3e: aa: bb: cc",
"net wor kl d": "c4440f 4f - 66ef - 4e42-9c41- 7b3b449813d1",

"operational State": "disabl ed",
"owner | d": "735ee7f9-92ce- 4c00- 8c7d- 63eeeda75368",
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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.2] 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 startswith " par anet er s" . Theinput datais expressed in JSON format,
asthisis determined by the HOT specification.

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 ceName, net wor kResour ceType,
t ypeNet wor kDat a, are given as keys with their values. This coversthe input parameter values part.
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The following example illustrates the input parameters that can be passed to aHEAT API call for the Allocate
Virtualised Network Resource operation.

{
"paranmeters": {
"nfv": {
"net wor kResour ceNane": "test-network-fromstack",
"net wor kResour ceType": "network",
"typeNet wor kDat a": {
"bandwi dt h": 100,
"networ kType": "flat",
"i sShared": fal se,
"l ayer3Attributes": {
"i pVersion": "IPv4",
"gatewayl p": "10.0.0.1",
“cidr": "10.0.0.0/24",
"i sDhcpEnabl ed": fal se,
"addressPool ": [
{
“start": "10.0.0.101",
"end": "10.0.0.110"
}
]
}
}
}
}
}

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

NOTE 2: The exampleis prepared to highlight only an allocation of virtualised network resource. The parameters
of affinityOrAnti AffinityConstraintsForNetwork and locationConstraintForNetwork are not used in this
example (cardindlity is 0).

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

Thepar 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 JSSON format.

When input data" net wor KResour ceNanme": "t est-network-from stack",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 parameters in the template.

Inthisuse case, net wor kType isf | at ; the cardinality of segnment Type can be "0" to alow 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:

nane: { get_param networ kResour ceNane }

getsthevalue, t est - net wor k- f rom st ack (seeinthe example of input data above), of the input parameter,
net wor kResour ceNane, and then assignst est - net wor k- f rom st ack tonarme.

Theout 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 isrequested. 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 trans ation and output parameter structuring are necessary.
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Thet enpl at e section in the nf vNet wor kI nf o resolves such atrangation. 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, whose value
isassigned by using an intrinsic function as shown below:

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

NOTE 3: An aternative to putting output parameters in the template is to use APl mapping, as defined in
clause 4.3.

Thefollowing is an example of aHOT for the Allocate Virtualised Network Resource operation.
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"resourcel d": "$resourceld",
"networkl d": "$networkld",
"ipVersion": "I|Pv$ipVersion",
"gat ewayl p": "$gatewayl p",
"cidr": "S$cidr",

"i sDhcpEnabl ed": " $i sDhcpEnabl ed”,
"addr essPool ": "$addressPool "

b,
"net wor kType": "$networ kType",
"isShared": "$isShared",
"zonel d": "$zoneld",
"operational State": "S$operational State"
}
par ams:

$net wor kResourcel d: { get_attr: [ networkResource, resource.0.show, id ] }
$net wor kResour ceNane: { get_attr: [ networkResource, resource.0.show, nane ] }
$resourceld: { get_attr: [ subnet Of NewNet wor kResource, resource.0.show, id ] }

$networkld: { get_attr: [ subnet Of NewNet wor kResource, resource.0.show, network id ] }
$i pVersion: { get_attr: [ subnet Of NewNet wor kResour ce, resource.0.show, ip_version ] }
$gatewayl p: { get_attr: [ subnet Of NewNet wor kResour ce, resource.0.show, gateway_ip ] }
$cidr: { get_attr: [ subnet Of NewNet wor kResour ce, resource.0.show, cidr ]

$i sDhcpEnabl ed: { get_attr: [ subnet OF NewNet wor kResour ce, resource. 0. show, enabl e_dhcp
11}

$addr essPool :
al | ocati on_pools ] }

$net wor kType: { get_attr:
}

{ get_attr: [ subnet O NewNet wor kResour ce, resource. 0. show,

[ networkResource, resource.0.show, "provider:network_ type" ]
$i sShared: { get_attr: [ networkResource,
$zoneld: { list_concat: { get_attr:
$operational State: { get_attr:

- str_repl ace:

tenpl at e:

This is output of Network.

Pl ease specify output of $resourceType.
par ams:

$resour ceType:

resource. 0. show, shared ] }
[ networ kResource, show, availability zones ] } }
[ forQutput-networkStatusResource, resource.0.status ] }

{ get_param [ nfv, networkResourceType ] }
nf vSubnet | nf o:
val ue:
if:
- networ kResour ceType_i s_subnet
- str_repl ace:

templ ate: |
{
"resourcel d": "$resourceld",
"networkl d": "$networkld",
"ipVersion": "I|Pv$i pVersion",
"gat ewayl p": "$gatewayl p",
“cidr": "S$cidr",

"i sDhcpEnabl ed": " $i sDhcpEnabl ed”,
"addr essPool ": "$addressPool "

}
par ams:
$resourceld: { get_attr: [ subnetResource, resource.0.show, id ] }
$networkld: { get_attr: [ subnet Resource, resource.0.show, network id ] }
$i pVersion: { get_attr: [ subnet Resource, resource.0.show, ip_version ] }
$gatewayl p: { get_attr: [ subnetResource, resource.0.show, gateway_ip ] }
$cidr: { get_attr: [ subnetResource, resource.0.show, cidr ]

$i sDhcpEnabl ed: { get_attr:
$addressPool : { get_attr:
- str_repl ace:
tenpl at e:
This is output of Subnet.
Pl ease specify output of $resourceType.
par ams:
$resour ceType:

[ subnet Resource, resource.0.show, enable_dhcp ] }
[ subnet Resource, resource.0.show, allocation_pools ] }

{ get_param [ nfv, networkResourceType ] }
nf vNet wor kPor t | nf o:
val ue:
if:
- networ kResour ceType_i s_net wor k- port
- str_repl ace:

tenplate: |
{
"resourcel d": "$resourceld",
"networkl d": "$networkld",

"attachedResourcel d":
"operational State":

"$at t achedResour cel d",

"$por t Oper ati onal St at e"
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Below is an output example using template output parameters related to the allocated network resource as provided by
"Show output” in OpenStack Orchestration Service API [i.2]. 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.

A.3.3 Example#3: Allocate Virtualised Storage Resource
operation

Thisisan input parameter example of "Create stack" in OpenStack Orchestration Service API [i.2] 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" . Theinput datais expressed in JSON format,
asthisis determined by the HOT specification.

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" , "

af finityOrAnti AffinityConstraintsFor Storage","storagebData","| ocati onConstraints",
met aDat a", " st ack_nane" are given as keys with their values. This covers the input parameter val ues part.
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The following example illustrates the input parameters that can be passed to aHEAT API call for the Allocate
Virtualised Storage Resource operation.

{
"paranmeters":
{
"nfv":
{

"storageNane": "test-vol ume-from stack",

"af finityOrAnti AffinityConstraintsFor Storage":
"typeO AffinityOrAnti AffinityConstraintForStorage": "affinity",
"scopeOf AffinityOrAnti AffinityConstraintForStorage": "NFVI-Node",
"affinityAnti AffinityResourceList":

{
"resource":
" 4f c36790- ce40- 439e- bc72- 05a821a59b2bh" ,
" 3f 26f 7ac- df 5¢- 43bb- bace- 87d6ec7b5374"
]
}

b

"storageData":

{

"storageAttributes":
"typeO Storage": "vol une",
"sizeO Storage": 1
}
I ocationConstrai nts": "nova",
"met aDat a" :
"test-key": "test-val ue"
}
}
}
}

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.

Whentheinput data" st or ageNanme": "test-vol une-from stack" isgiven, thent est-vol une-from
st ack asastring value is assigned to the input parameter st or ageNare. 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, net aDat a) as determined by the HOT specification. The input data is 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 fini t yOr Anti Af fi nityConstrai nt For St or age”:
"affinity" isgiven, andthecondition Constraints_type_is_affinity becomestrue then
sane_host of schedul er _hi nt s isselected in theif_clause. Finally, the virtualised storage resourceis
instantiated on an NFVI-Node, which hosts the resources specified by af fi ni t yAnti Af fini t yResourcelLi st.

The affinity/anti-affinity attributes, e.g. scopeOF Affi ni t yOr Anti Af finityConstraint For St or age,
affinityAnti AffinityResoruceG oup, are passed because those 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- f rom st ack (seeinthe example of input data above), of the input parameter
st or ageNarme, and then assignst est - vol urme- f r om st ack to narme.

ETSI



62 ETSI GS NFV-SOL 014 V2.8.1 (2020-08)

Theout 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 isrequested. 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 tranglation and output parameter structuring are necessary.

Thet enpl at e sectioninthe nf vSt or agel nf o resolves such atranslation. 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 the
virtual i sedSt or ageResour ce.

NOTE 1: Anaternative to putting output parametersin the template is to use APl mapping, as defined in
clause 4.3.

Thefollowing is an example of aHOT for the Allocate Virtualised Storage Resource operation.
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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.2]. 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 aternative 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.2] corresponding to the Create
Compute Flavour operation (ETSI GS NFV-IFA 005 [1] and ETSI GS NFV-IFA 006 [2]).
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The input datais given as an argument and starts with " par anet er s" . Theinput datais expressed in JSON format,
asthisis determined by the HOT specification.

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 | d,

accel erati onCapabi |l ityForVirtual Comput eFl avor, virtual Menory, virtual Cpu,

vi rt ual 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.

{
"paraneters": {
"nfv': {
“flavourld": 10,
"accel erati onCapabi | i t yFor Vi rt ual Conput eFl avor": "gpu",
"virtual Menory": {
“virtual MentSi ze": 100
IF
"virtual Cpu": {
"nunVi rtual Cpu": 8,
"virtual CouPi nning": {
"cpuPi nni ngPol i cy": "static",
"cpuPi nni ngRul es": {
"cores": 2,
"sockets": 2,
“"threads": 2
}
}
I
"storageAttributes": [
"typeO Storage": "disk",
"sizeOf Storage": 10
b
{
"typeO Storage": "epheneral",
"sizeOk Storage": 20
b
{
"typeO Storage": "swap",
"sizeOf Storage": 30
}
"virtual Networkl nterface": {
"accel erati onCapabi | i t yFor Vi rt ual Net wor kl nterface": "dpdk"
}
}
}
}

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.

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 ispaired with 10 of f | avour | d, r amis paired with 100 of
vi rtual Mensi ze and vcpus ispaired with 8 of numvi r t ual Cpu.

Thevalue of di sk isdetermined by the result of the if-clauses. The status of t ypeOF St or age_0_i s_di sk,
typeO Storage_1 is_disk,typet Storage_2 i s_di sk isdetermined by the comparison with each
element of t ypeOf 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 ageAttri but es[ 0] . t ypeOF St or age isequa to" di sk™. Sothe
valueof st or ageAttri but es[ 0] . si zeOf St or age istaken and di sk ispaired with 10.

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

ETSI



65 ETSI GS NFV-SOL 014 V2.8.1 (2020-08)

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

"cpuPi nni ngPol i cy": "static"
"accel erati onCapabi | i tyFor Vi rtual Net wor kl nterface": "dpdk"
"accel erationCapabilityForVirtual Conput eFl avor": "gpu"

are given, so the value of cor es, socket s, t hr eads are paired asfollows:

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

Moreext ra_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 al.
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- if:
- typeOX Storage_2_is_epheneral
- { get_param [ nfv, storageAttributes, 2, sizeOStorage ] }
-0

swap:
if:

- typeO Storage_0_i s_swap
- { get_param [ nfv, storageAttributes, 0, sizeO'Storage ] }
- if:
- typeO Storage_1 is_swap
- { get_param [ nfv, storageAttributes, 1, sizeO'Storage ] }
- if:
- typeOk Storage_2_is_swap
- { get_param [ nfv, storageAttributes, 2, sizeOfStorage ] }

extra_specs:
if:

- _cpuPi nni ngPolicy_is_static
. f; accel erati onCapabi | i t yFor Vi rtual Net wor kl nt erface_i s_dpdk
. f; accel erati onCapabi | i t yFor Vi rt ual Conput eFl avor _i s_gpu
- “hw cpu_policy": "dedicated",
"hw: cpu_sockets": { get_param [ nfv, virtual Cpu, virtual CouPi nning,

cpuPi nni ngRul es, sockets ] },

"hw cpu_cores": { get_param [ nfv, virtual Cpu, virtual CpuPi nning,

cpuPi nni ngRul es, cores ] },

“hw cpu_threads": { get_param [ nfv, virtual Cpu, virtual CpuPi nning,

cpuPi nni ngRul es, threads ] },

"hw. mem page_si ze": "l arge",
"pci _passthrough: alias": "al:2"

- {} ### another pattern's process(e.g. crypto).

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

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 Attribute per HEAT API
nfvStoragelnfo
>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 o0s-vol-host-attr:host
>operationalState resource/attributes/status
>metadata resource/attributes/metadata
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A.4  Complex templates

ETSI GSNFV-IFA 005 [1] and ETSI GS NFV-1FA 006 [2] define interfaces for the management of individual
resources, and the examples in 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” subclause of 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" subclause of clause 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 virualised 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.9. Key/Value of .
Input section B API arguments, file) Input data compliant - mp_Ut_ qata
(e.g. 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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