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Cloud Infrastructure Management Interface (CIMI) Model and
RESTful HTTP-based Protocol

1 Scope

This specification describes the model and protocol for management interactions between a cloud
Infrastructure as a Service (laaS) Provider and the Consumers of an laaS service. The basic resources of
laaS (machines, storage, and networks) are modeled with the goal of providing Consumer managgment
access|to an implementation of laaS and facilitating portability between cloud implementationsitha
supporf the specification. This document specifies a Representational State Transfer (RESF)-style
protocdl using HTTP. However, the underlying model is not specific to HTTP, and it is possible to map it
to other protocols as well.

CIMI aqdresses the management of the lifecycle of infrastructure provided by a Provider. CIMI doef not
extend peyond infrastructure management to the control of the applications and services that the
Consumer chooses to run on the infrastructure provided as a service by the Rrovider. Although CINII may
be to spme extent applicable to other cloud service models, such as Platferm*as a Service ("PaaS'")) or

Storage as a Service ("SaaS"), these uses are outside the design goalsof-CIMI.

1.1 Document structure
This document defines a model and a RESTful HTTP-based-protocol.

The cofe REST patterns are defined first and, after each.resource is defined, any HTTP-specific
informdgtion for that resource is specified.

1.2 Document versioning scheme
This document adheres to the versioning scheme defined in clause 6.3 of DSP4004.

As the $pecification changes over time certain features might be deprecated. These are identified ip the
specifidation and should not be suppérted. Each of these deprecated features is clearly denoted in|the
clause [n which they were previodsly-defined.

1.3 Typographical conventions
This spgcification uses the following conventions:

In the narrative text/ef the specification:
e | Thewegular or narrative font is Arial.

e | ®roper CIMI nouns such as Resource names, attribute names, operation names, reserved
variahle names are in Couri er font (eg Machi ne vol unes %pypand) The plurdl form
applies to such names to indicate several instances of such Resources (e.g. Machi nes,
Syst ens).

o  Examples text are in small Cour i er font and over a darker background.

e Quotes are used for any text that needs be distinguished as name or value of a particular
concept (e.g. the "value constraints” attribute, the “Resource Name” column, a “false” value). In
such cases, the string in quotes is always qualified by the concept it is an instance of.

o  Names for CIMI concepts that may be common English words but have a very specific meaning
in CIMI, are in narrative font but capitalized, e.g. Provider, Consumer, Resource, Collection.

© ISO/IEC 2015 — All rights reserved 9
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336 When used in their common English sense they remain lower-case. However, CIMI modeling
337 concepts that are used in a commonly understood manner remain in lower-case, such as:
338 attribute, operation.

339 Inside tables describing the Resource data model:

340 e  The narrative font is used for all terms, as the table structure qualifies them sufficiently.

341 o  Where textual descriptions are introduced, the rules for narrative text apply.

342 e Ifaname is used as types (i.e., names of embedded structures as well as atomic types such as
343 "integer”, "string"), are in italic.

344 o [ Names that are just placeholders for actual names that may vary with each model instang¢e, are
345 between < > (e.g., <componentTemplate>).

346 Where the serialization of Resources is described, a pseudo-schema notation is used with, the follgwing
347 conventions:

348 e [ Values in italics indicate data types instead of literal values.

349 e [ Characters are appended to items to indicate cardinality:

350 - ""(@Oor1)

351 -  "" (0 ormore)

352 - "+"(1 or more)

353 e | Vertical bars, "|", denote choice. For example, "a|b’*means a choice between "a" and "b".

354 e | Parentheses, "(" and ")", are used to indicate thé.scope of the operators "?", ™", "+" and '||".

355 o | Ellipses (i.e., "...") indicate points of extensibility. Note that the lack of an ellipses does ndt mean
356 no extensibility point exists, rather it is justinot explicitly called out - usually for the sake of

357 brevity.

358 Operatipn names Create, Update, Delete, Read are abstract operations that convey the semantics|of
359  concrete corresponding operations, such.as HTTP methods or CIMI operation URIs.

360 2 Nprmative references

361 The following referenced documents are indispensable for the application of this document. For dajed
362 or versioned references, only the edition cited (including any corrigenda or DMTF update versions)
363 applies| For references without a date or version, the latest published edition of the referenced dogument
364 (includipg any corrigenda or DMTF update versions) applies.

365 DMTF DSP0223, Generic Operations 1.0,
366 http://wvw.dritf-org/standards/published documents/DSP0223 1.0.pdf

367 DMTF DSR0243, Open Virtualization Format Specification 1.1,
368 http://www.dmif.org/sies/detauli/ies/standards/documents/DSPUZ243_1.1.pdf

369 DMTF DSP1001, Management Profile Specification Usage Guide 1.1,
370 http://www.dmtf.org/standards/published documents/DSP1001 1.1.pdf

371 DMTF DSP4004, DMTF Release Process 2.4,
372 http://www.dmtf.org/sites/default/files/standards/documents/DSP4004 2.4.pdf

373 IANA HTTP Header Registry, http://www.iana.org/assignments/message-headers/perm-headers.html
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IEC 80000-13:2008, International Organization for Standardization, Geneva, Switzerland, Quantities and
units — Part 13: Information science and technology, April 2008,
http://www.iso.org/iso/catalogue detail?csnumber=31898

IETF RFC2616, R. Fielding et al, Hypertext Transfer Protocol -- HTTP/1.1,
http://www.ietf.org/rfc/rfc2616.txt

IETF RFC3986, T.Berners-Lee et al, Uniform Resource Identifiers (URI): Generic Syntax, August 1998,
http://www.ietf.org/rfc/rfc3986.txt

IETF RFC4627, D. Crockford, The application/json Media Type for JavaScript Object Notation (JSON),
July 2006, http7//Wwww-tetf-orarrfe/rfica6 271Xt

IETF RFC5246, T. Dierks and E. Rescorla, The Transport Layer Security (TLS) Protocol Version 12,
http://www.ietf.org/rfc/rfc5246.txt

ISO 8601:20044, International Organization for Standardization, Geneva, Switzerland; Data elemepts and
interchange formats -- Information interchange - - Representation of dates and times))March 2008,
http://www.iso.org/iso/iso_catalogue/ catalogue tc/catalogue detail.htm?csnumber=40874

ISO/IECQ 14977:1996, Roger S. Scowen, Extended BNF — A generic base stantard. Software
Enginegring Standards Symposium 1993.
http://www.iso.org/iso/catalogue_detail?csnumber=26153

ISO/IEC Directives, Part 2, Rules for the structure and drafting of, International Standards,
http://isptc.iso.org/livelink/livelink.exe?func=I1&objld=4230456 &ebjAction=browse&sort=subtype

NIST Special Publication 800-145, Peter Mell and Timothy.Grance, The NIST Definition of Cloud
Computing, Sept. 2011, http://csrc.nist.gov/publications/nistpubs/800-145/SP800-145.pdf

NIST Special Publication 500-292, Fang Liu, Jin Tong;“Jian Mao, Robert Bohn, John Messina, Lee
Badgerland Dawn Leaf, NIST Cloud Computing Reference Architecture, Sept. 2011,
http://collaborate.nist.gov/twiki-cloud-

compufing/pub/CloudComputing/ReferenceAxshitectureTaxonomy/NIST SP_500-292 - 090611.pHdf

Representational State Transfer, Roy Fielding, Doctoral dissertation, University of California, Archifectural
Styles and the Design of Network-based Software Architectures (Chapter 5), 2000,
http://wvw.ics.uci.edu/~fielding/pubs/dissertation/rest arch_style.htm

XMLSchema - Part 1, World Wide Web Consortium (W3C) Recommendation, H. Thompson, et al.,
Editors| XML Schema Pant 1 Structures Second Edition, 28 October 2004,
http://www.w3.org/TR/xihlsChema-1/

XMLSchema - Part2;World Wide Web Consortium (W3C) Recommendation, P. Biron, A. Malhotra,
Editors| XML Schema Part 2: Datatypes (Second Edition), 28 October 2004,
http://wivw.w3:653/ TR/xmlschema-2/

3 T | definiti

In this document, some terms have a specific meaning beyond the normal English meaning. Those terms
are defined in this clause.

The terms "shall" ("required"), "shall not," "should" ("recommended"), "should not" ("not recommended"),
"may," "need not" ("not required"), "can" and "cannot" in this document are to be interpreted as described
in ISO/IEC Directives, Part 2, Annex H. The terms in parenthesis are alternatives for the preceding term,
for use in exceptional cases when the preceding term cannot be used for linguistic reasons. Note that
ISO/IEC Directives, Part 2, Annex H specifies additional alternatives. Occurrences of such additional
alternatives shall be interpreted in their normal English meaning.
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The terms "clause," "subclause," "paragraph," and "annex" in this document are to be interpreted as
described in ISO/IEC Directives, Part 2, Clause 5.

The terms "normative" and "informative" in this document are to be interpreted as described in ISO/IEC
Directives, Part 2, Clause 3. In this document, clauses, subclauses, or annexes labeled "(informative)" do
not contain normative content. Notes and examples are always informative elements.

The terms defined in DSP4004, DSP0223, and DSP1001 apply to this document. The following additional
terms are used in this document.

3.1
authenfication

The prqcess of verifying a claim, made by a subject, that it should be allowed to act on behalf-of\a given
principal (person, service, etc.). Typical authentication mechanisms involve the use of
username/password combination or public/private key pairs.

3.2
authorjzation

The prqcess of verifying that an authenticated principal (person, service, etc.y has permission to pgrform
certain joperations (e.g., read, update) on specific Resources. (Also knowp-as-Access Control.)

3.3
cloud

Synonymous with “cloud computing” as defined in section 2 of theé NIST Definition of Cloud Computing
[SP800}145].

3.4
Cloud Bervice Consumer

A catedory of actors that includes the Consumer Business Manager (who approves business and
financigl expenditures for consumed services; accounts for used service instances; establishes buginess
relationships; sets up accounts, budget, and terms; etc.); the Consumer Service Administrator (wh
requests service instances and changes te.service instances; purchases services within the busingss
relationship; creates Service Users (including policies); allocates resources, such as computer and
storagd; generates reports, such as usage; etc.); and Service Users (who use service instances prpvided
by a Clpud Service Provider). The'term "Consumer" is used if the indicated action or activity could [nvolve
one or nore of the above actors. I cases where the distinction between the actors in this categoryis
relevanf, the more detailed term is used.

For purposes of comparisoh and alignment, it should be noted that a Cloud Service Consumer is
equivalgnt to the “Cloud Consumer” actor defined in the NIST Reference Architecture [SP500-292]

3.5
Cloud Bervice-Provider

A catedory.of‘actors that includes the Service Operations Manager (who manages the technical
infrastri i idi ices: i ilization
against SLAs; provides reports from monitoring and measurement; etc.); Service Business Manager (who
offers all types of services developed by cloud service developers; accounts for services potentially
offered by service Providers themselves and services offered on behalf of cloud service developers;
establishes a portfolio of business relationships; and sets up accounts and terms for Consumers, etc.);
and Service Transition Manager (who enables a customer to use the cloud service, including
"onboarding", integration, and process adoption; defines and creates service offerings based on
Templates and Configurations that can be used by Consumers and are populated into the catalog; etc.).
The term "Provider" is used if the indicated action or activity could involve one or more of the above
actors. In cases where the distinction between the actors in the category is relevant, the more detailed
term is used.
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For purposes of comparison and alignment, it should be noted that a Cloud Service Provider is equivalent

to the “Cloud Provider” actor defined in the NIST Reference Architecture [SP500-292].

3.6
Collection

A particular kind of Resource that contains a collection of other Resources and has a representatio
serialization defined in this specification. Synonym for “CIMI collection”.

3.7
Configuration

n and

A set of metadata, the values of which serve as the parameters of a discrete conformation of a _spe
type of jvirtual resource.

3.8
Infrastfucture as a Service (laaS)

A cloud computing service model defined in section 2 of the NIST Definition of Cloud-Computing [
143].
3.9
message confidentiality

A qualify of a message that prevents anyone but the intended receiver(s) from viewing its contents

3.10
message integrity

A qualify of a message that allows a receiver of that message to determine whether the contents o
message have been altered since its creation.

3.11
Resoujfce

A representation of an entity managed by the [Cloud Service] Provider that is generally available td
[Cloud Bervice] Consumer to access or operate on by the way of the interface described in this
specifidation. Synonym for “CIMI resatirce”.

3.12
Template

Synonym for “CIMI template”. A Resource that represents the set of metadata and instructions us|

cific

P800-

the

the

ed to

instantipte some other Resource (e.g., a Machi neTenpl at e is used to create Machi nes). Templates

may aggregate othefmetadata Resources such as other Templates, Configurations, and Images.
example, a MachiheTenpl at e refers to a Machi neConf i gur ati on and a Machi nel mad

How a gpecificprotocol mapping, or implementation, chooses to supply Templates as inputs to the
instantigtion process may vary. However, some common patterns should be considered:

For
e.

1. By reference - allow Consumers to reference a Template (that exists as a Resource in the
Provider) as part of the instantiation operation.

2. By value - allow Consumers to dynamically provide the Template information as part of the

instantiation operation.

3. Reference with overrides - allow Consumers to reference a Template (that exists as a Resource
in the Provider) and provide additional values that override the attributes of that Template as part

of the instantiation operation.

© ISO/IEC 2015 — All rights reserved
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4 HTTP-based protocol

4.1 Introduction

All operations are based on the HyperText Transfer Protocol (HTTP), version 1.1 [REC2616]. Each
request is sent by using an HTTP verb such as PUT, GET, DELETE, HEAD, or POST and includes a
message body in either JSON or XML format. Each response uses a standard HTTP status code, whose
semantics are interpreted in the context of the particular request that was made. Each Resource in the
model has a MIME type that further contextualizes the payload of requests and responses.

¢, of type URI, that acts as a "self pointer.” This URI shall be unique within the context of ‘the
r's implementation. Dereferencing (through an HTTP GET) the URI of a Resource yields*a
ntation of the Resource containing attributes and links to associated Resources. To begin
ipns, a client shall know the URI to the main entry point of a Provider - also known.as the "Cloud
oint" Resource. All other Resources within the environment shall then be discéverable by tHe way

n leDvl

4.1.1 |Protocol evolution and client expectations

Future yersions of this specification structure changes in such a way that'clients that conform to an| earlier
version|of this specification continue to work, and are not be adversely-affected by the evolution of the
protocdl. Clients are expected to follow a few simple rules to ensure-this compatibility:

w

1. | Clients shall not assume that the serializations shown<{or responses in this specification arj
complete. In particular, clients shall accept responsés that contain data mixed in with the

serializations shown here, and shall ignore such data. However, per clause 4.2.1.3, clients|shall
include unknown data in PUT requests to update'Resources.

2. | Clients shall not assume anything about the operations supported by a server. They are eXpected
to discover operations that are supporte@(and permissible) by navigating to Resources from the
cloud entry point. The serializations 6f‘Resources encountered indicate which operations gre
supported by the server.

4.1.2 | XML namespaces

Table 1| lists the XML namespaces-that are used in this specification. The choice of any namespacg prefix
is arbitfary and not semantically significant.

Table 1 — XML namespaces

Prefix XML N@-géﬁaces Specification

cimi http;/[schemas.dmtf.org/cimi/1 This specification

XS http://www.w3.0rg/2001/XMLSchema XML Schema Part2
4.1.3 "URrspace

While URIs returned by Providers are to be treated as opaque by Consumers, and Consumers shall not
make assumptions about the layout of the URIs or the structures of the URIs for the Resources, a
Consumer may augment URIs with any well-defined query parameters that are supported by the Provider
as defined in clause 4.1.6.

The sample URIs used in this specification are not normative and the patterns used shall not be
interpreted as guidance for implementations. For example, any of the following URIs might be used by
Providers to reference a particular Machi ne Resource:
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htt p: // exanpl e. coml machi nes/ 12345
http://exanpl e. conl machi nes?i d=12345
http://exanpl e. com 12345

http:// exanpl e. com C oud/ r esour ce?i d=12345

4.1.4 Media types

In this specification, Resource and response representations are encoded either in JSON, as specified in
RFC4627 or in XML. If serialized in JSON, the media-type for CIMI resources shall be "application/json".
If serialf i i u icati .

In the JSON serialization of CIMI representations sent by Providers, there shall be an additionahat{ribute
on the oot object called "r esour ceURI " that contains the unique URI that is associated with:the type of
CIMI ressource being serialized.

Note thpt this requirement applies even if the $sel ect attribute is used to subset the-Resource bg¢ing
acted upon.

In the YML serialization of Collection representations sent by Providers there'shall be a r esour celURI
attributg¢, as shown in the example XML serialization of Collections in clayse‘5.5.12.

This atfribute is optional for Consumers to include. If included, this attribute's value shall match the
"t ypeURI " attribute of the corresponding Resour ceMet adat a Résource (see clause 5.11), if

Resour ceMet adat a is supported. This value shall also be equivalent to the wrapping element ¢f the
XML sdfrialization; in other words, the namespace of the wrappef element concatenated a "/" and then its
localNgme.

Any CIIMI resource implemented by a Provider shall haye representations in JSON and XML. The ¢lient
implemgntation may thus use either JSON or XMLsif requests with any server implementation, and may
requesi a specific serialization using server-driven, content negotiation (using the Accept request h¢ader).

4.1.5 |Request headers

This spgcification uses general-header/-request-header, and entity-header headers as defined in
RFC26[16 in request messages to_pravide metadata about the message. Applications using messages
defined|in this specification shall usé headers consistent with the requirements of REC2616.

4.1.6 |Request query parameters

Providgrs may choose.to-include query parameters as part of the URIs returned to Consumers.
Consumers shall include those query parameters when sending messages to those URIs. If Providers
choose|to defineqliery parameters care should be taken to avoid conflicts with CIMI defined query
paramgters.

To modify.the behavior of the Provider when processing request messages, Consumers may augnpent
request s-as-described-inthe following clauses—As-stated- e-4-1-3URIsreturnedfro
Providers are to be treated as opaque by Consumers; however, it is the responsibility of the Consumer to
understand the use of the query parameters defined in the following clauses and ensure correctness
when making a request.

Unsupported, or unknown, query parameters shall be silently ignored by Providers. Consumers may
examine the CloudEntryPoint's capabilities to determine whether support of these query parameters is
enabled.

© ISO/IEC 2015 — All rights reserved 15
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4.1.6.1 Filtering Collections

If retrieving the representation of a Collection, Consumers may include the $fi | t er query parameter to
reduce the number of entries of the Collection that are returned based on the data within the entries of the
Collection. Providers shall interpret and process the $f i | t er query parameter as described in this
section. The $f i | t er parameter shall be of the form:

?%filter=expression
where "expression" represents a mathematical expression denoting how the top-level attributes of the

Resources within the Collection shall be filtered. The expression is defined by the following EBNF
grammat

Filter ::= AndExpr ( 'or' Filter )* ;
AndExpr ::= Conmp ( 'and' AndExpr )*
Conp ::= Attribute Op Val ue
| Value Op Attribute
| PropExpr
| "(" Filter ")
o3 R e N I I IR
Attribute ::= ? resource attribute name ?
Val ue ::= IntValue | DateValue | StringVal ue | Bool Val ue
I nt Val ue 1= /[0-9]+
Dat eVal ue ::= ? as defined by XM. Schenma, ?
StringValue ::= "..." |
Bool Val ue :="true' | 'false'
Pr opExpr c:= "property[' StringValue ']' Op StringVal ue

Where Pr opExpr is used to find Resources that contain a property with a certain key/value combipation.
The key is the St ri ngVal ue within the square brackets ([ ] ) and the value is the St ri ngVal ue pfter

the Op.|The Resource shall be considered to satisfy the search criteria if any of the properties in the
Resourges match the specified P{ opExpr .

Each of these shall be percent'encoded in the URL as appropriate.

The cheice of which opérator (including 'and' and 'or') is limited based on the type of the value and
attribute. The following.example describes the allowable operators:

‘or', '.and' : Bool ean val ue/ attri bute

< SE, =) > st "= Integer and date value/attribute

AT : String value/attribute

Consumers may include multiple filters within a single URI. Provider shall treat multiple filters as a series
of "and" expressions where an entry of the Collection shall only be included in the response message if it
satisfies all of the filter expressions specified.

Examples:
In the following examples, the following sample base URIs are used.

The URI to the Machi neCol | ect i on of the Cloud Entry Point is as follows:

/ machi nes
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The URI to a Machi ne is as follows:
/ machi nes/ 123

The URI to the Di skCol | ect i on of a Machi ne is as follows:
/ machi nes/ 123/ di sks

The URI to the Machi neVol uneCol | ecti on of a Machi ne is as follows:

/ machi nes/ 123/ vol unes

To filterthe Machi neCol | ect i on so that just Machi nes with a "name" attribute of "mine" are
returnefl, use the following filter:

GET / machi nes?$filt er=nane='ni ne'

Tofilteja Di skCol | ect i on of a Machi ne so that just Di sks with a format of "ntfs}" are returrjed, the
following filter would be used:

CGET / machi nes/ 123/ di sks?$filter=format="ntfs'

If the $1i | t er attribute is used, the Collection's "count " attribute shall containrthe number of Regources
matching the filter expression.

4.1.6.2| Subsetting Collections

If retrieying the representation of a Collection, Consumers may-intlude query parameters to subsef the
numbef of entities of the Collection that are returned. Providess.shall interpret and process these qliery
paramgters as described in this section. While the previous, clause discussed how to perform a filtdr over
the datd within the Collection, this clause uses ordinal position within the Collection to achieve the fesired
reduction.

This spgcification defined two query parameters that, if used, shall indicate the first and last ordina
positior}s of the entities within the Collection that are returned. The query parameters shall be of th¢ form:

?%$f i r st =nunber

?$l ast =nunber

Where ['$f i r st " indicates the (1¢based) ordinal position of the first entity of the Collection to returp and
"$l ast[" indicates the (1-based) ordinal position of the last entity of the Collection to return. Consumers
are not|required to use both«atithe same time. If $f i r st is specified but $I ast is not, the implied yalue
for $I ast shall be the ordinal position of the last entity in the Collection. Conversely, if $I ast is sgecified
but $f i|r st is not, the implied value for $f i r st shall be 1.

If any part of the range as expressed by $f i r st and $I ast is outside of the bounds of the Collecfion,
just the|Resources (if any) in the Collection that are contained within that range shall be returned. A fault
shall nqt be@enerated if any part, or all, of the expressed range is outside the bounds of the Collegtion.
Note thptdf$fi r st is larger than $I ast , the range shall represent an empty range and therefore ho
Resourees-arereturred-

If either $f i r st or $I ast are specified, and a filter expression (as defined in clause 4.1.6.1) is also
specified, the filter expression shall be performed first and then the ordinal constraints of $f i r st and
$l ast shall be applied.

4.1.6.3 Subsetting Resources

If retrieving the representation of a Resource, Consumers may include the $sel ect query parameter to
specify a subset of the Resource to be acted upon. Providers shall interpret and process this query
parameter as described in this section. This subsetting shall have the semantic equivalence of
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referencing a different Resource whose attributes are a subset of the original Resource as specified by
the attribute names listed in the $sel ect query parameter. The format of a $sel ect query parameter is:

?%sel ect=attri but eNane, . ..

The value of the $sel ect query parameter shall be a comma separated list of top-level attribute names
of the Resource, possibly including the string “operations” in case the intent is to select the operations
available to the Consumer for this Resource. Any attribute name erroneously appearing in the list that is
not part of the Resource shall be ignored by the Provider. An attribute name of "*" is equivalent to
specifying all of the attributes of the Resource including its operations. Any attribute name explicitly
appearing more than once in a URI shall have its second (and subsequent) appearances ignored.

The $sgl ect query parameter may appear more than once in a URI. This is semantically equivalgnt to
all of the attribute names appearing as values of a single $sel ect query parameter. For example:

?$sel ect =nane&$sel ect =st at e

is equijalent to:
?$sel ect =nane, st ate

The order of attribute names in the $sel ect query parameter is not relevant fof serialization purpgses.
The attfibutes are serialized per the serialization rules/order as specified by)the Resource definitior).

Note thpt per clause 4.1.4, if a Resource representation is sent by a Provider it shall always includg¢ the
resoulceURIl attribute even if it is not specified in the $sel ect,query parameter.

For exgmple, to subset the list of Machine attributes being aeted’upon to just the "name" and
"description”, the following query parameter would be used:
?$sel ect =nane, descri pti on

See clquse 4.2.1.3.1 for more information about the impact of using this query parameter when updlating
a Resolirce.

If $sel pct is used in the URI for a Collection resource, the subsettings shall apply to the attributeg of the
Collection resource itself as for any other Resource. For example, to subset a Collection resource in order
to only freturn the number of its items,-plus the operations available on this Collection:

?$sel ect =count , oper at(i on's
However, exceptionally for Collection resources, if some attribute provided in the $sel ect listis npt a
top-levé¢l attribute of the Collection resource but instead is an attribute of the entities that are items|of the

Collectipn, the subsetting shall apply to each item of the Collection regarding this attribute. For example, if
retrieving the Di sSkCOhI ect i on, the following query parameter:

?$sel ect<nane, capacity

returns|a collection of the Di sks associated with a Machi ne but each entity of the collection just|has
the narfefand capaci t y attributes and nothing else, not even the oper ati ons ori d attributes.

Optionally, an implementation may also support the alternative attribute name notation:

<col | ecti onNanme>/<at t ri but eNanme> for subsetting the items inside a collection. For example, the
following subsetting on items of a Di sks Collection is equivalent to the one done in the previous
example, while in addition listing the operations of the Collection resource itself (not of its items):

?$sel ect =di sks/ nane, di sks/ capacity, operati ons
This notation, if supported (see the “QueryPathNotation” capability in 5.11.2), allows for disambiguating

subsettings if the same attribute name can be found for the Collection and for each item in the collection
(which is always the case for i d and oper ati ons).
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4.1.6.4 Expanding references

If retrieving the representation of a Resource, Consumers may include the $expand query parameter to
specify which of the top-level "r ef er ence" attributes of the Resource shall be "expanded". Providers
shall interpret and process this query parameter as described in this section. To expand a reference
means that the attributes of the Resource being referenced shall be included in the serialization of that
attribute. This feature allows for a more optimized retrieval of Resources.

The serialization shall be performed as follows:

JSON serialization:

"name": { "href": string }

shall bg expanded to be:
"name": {
"href": string,
attri butes of referenced resource...

}

XML serrialization:

<name href="xs:anyURl "/ >

shall bg expanded to be:
<nanme href="xs:anyURl ">

attributes of the referenced resourge.. .
</ name>
Note thpt in the XML case the nested elements shall not contain the wrapper element of the referenced
Resourge (e.g., <Machi ne> in the case of a reference to a Machi ne Resource).
The format of a $expand query parametershall be:
?$expand=at tri but eNane, .~
The value of the $expand query parameter is a comma-separated list of attribute names. Any attripute
name grroneously appearing in the list that is not part of the Resource, or is not a reference, shall ipe
ignored by the Provider. Amattribute name of ™", or no attribute name list at all, is equivalent to spgcifying

all of the attributes. Anyattribute name explicitly appearing more than once in a URI shall have its $econd
(and sUbsequent) appearances ignored.

The $ekpand query parameter may appear more than once in a URI, which is semantically equivalent to
all of the attribute hames appearing as values of a single $expand query parameter.

If the Resalrce being retrieved is a Collection, the attribute names listed in the $expand shall apply to

14 1~ Mok el . ol £l b = 1 e
the AllNouteS OT tTe CTIiiieS Wit T aTe CONeCioOrT. T Of CAAITIPIC, SPTUITYITTY.

?$expand=vol unes

if retrieving the Machi neCol | ect i on has the same net effect as applying the "expand" semantics to
the specified attribute ("vol umes" in this example) of each Machi ne within the Collection. To be clear,
$expand acts on the attributes of the Resources in the Collection, not on the wrapping Collection
Resource itself.
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4.1.6.5 Specifying the Resource format

If retrieving the representation of a Resource, the HTTP Accept header is used to specify the encoding
style of the response. While it is recommended that Consumers use the Accept header, there might be
situations where Consumers are unable to control the values specified in that header. In these cases
Consumers may use the $f or nat query parameter to override the Accept header values. Providers shall
interpret and process the $f or mat query parameter as described in this section.

The $f or nat parameter shall be of the form:

?%f or mat =encodi ng

Where ['encodi ng" is the requested representation of the response. This specification defines twe
possiblg values: "j son" and "xm ". Provider may support others. The value of the $f or mat cquery
paramgter shall be case insensitive.

If both @an Accept header and $f or mat query parameter are present in a request message, the $f jor nat
value shall take precedence. If the $f or mat query parameter appears more than once, the second, and
subsequent, appearances shall be ignored.

4.1.6.6| Sorting Collections

If retrieying the representation of a Collection, Consumers may include .the $or der by query paranpeter to
sort thg entries of the Collection that are returned based on different-attributes or in a different orddr
(descemding). Providers shall interpret and process the $or der By query parameter as described ip this
section| The $or der by parameter shall be of the form:

?%or der by=at t ri but eNane[ : asc| : desc],

The $of der by expression may include multiple, cotnma-separated attribute names. Each attribut¢ name
may bel optionally followed immediately by a colefn and “asc” to denote ascending order (default), or
“desc”[to denote descending order for that attfibute. If neither asc nor desc is specified, the ordershall
be "asg¢endi ng”.

The attfibutes included in the $or derby shall be of the following types as defined in clause 5.5: bqolean,
dateFofmat, duration, integer, or §tring.

The soft shall be performed.based on the attribute type.
The following rules apply tothe ascending sort order:
e | boolean =*false’ shall come before ‘true’.
e | dateTime — Earlier datetime shall come before a later datetime.

e | dudration — A shorter duration shall come before a longer duration.

° integer — Smaller integer shall come before larger integers. Negative integers shall come|before
positive integers.

e  string — Ordering is based on Unicode/UTF-8 sort order.
For the desc sort order, the reverse of the above shall be performed.
Examples:

To sort the result set of the Machi nesCol | ect i on Resource on the “cr eat ed” attribute in
descending order, the following expression would be used:

GET / machi nes?$or der by=cr eat ed: desc
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To sort the result set of the Machi nesCol | ect i on Resource on the “cpu” attribute in descending
order, followed by the “nenor y” attribute in ascending order, the following expression would be used:

GET / machi nes?$or der by=cpu: desc, nenory: asc

4.1.6.7 Response headers

As defined in REC2616, this specification uses general-header, response-header, and entity-header
headerf in response messages to provide metadata about the message. Applications that use megsages
defined|in this specification shall use headers consistent with the IANA HTTP Header Registry:

4.1.6.8] Job header

If the s¢rver supports the Job Resource, response messages shall include a header defined by th
specifidation to indicate the URI for the job created to process the associated request’‘message.

CIM-Job-URI = "CIM-Job-URI" ":" string

[

In casep where an error occurs during the processing of a request, the Provider shall include a
represgntation of a Job Resource describing the status of the failed operation. This representatior| of a
Job sHall be included even in cases where the Provider does not ngrmally support Job Resourcep to
ensure [that Consumers are provided with sufficient information, in a-consistent manner, as to the r¢ason
for the failure regardless of whether the Provider supports JoliS,\f Jobs are not supported in gerferal,
any of the references in the Job representation (e.g., "id" or the "href" for nest edJobs) shall be gmpty
paths (iLe., ") and the nest edJobs array shall be expanded (see 4.1.6.4) to inline the representation of
the psejudo subordinate Jobs.

4.1.6.9| ETag support

An ET4g header may be provided by a Provider with each Resource as specified in REC2616. If a
Providgr does provide an ETag header, itShall also support If-Match header processing on behalf ¢f the
Consumer.

4.2 Protocol operations

This clguse defines the set.6f-common HTTP operations that a Provider may expose. At its core, there
are fouf basic CRUD (Create, Read, Update, and Delete) operations. The manner in which these gre
used is|consistent across-all Resources within the model; therefore, their use is defined once and i to be
applied|consistently.,"Some Resources support specialized operations that do not fit well into a CRUD
style ofloperatiop-and those follow a similar high-level pattern, but each operation is allowed to have slight
variatiohs to aceemmodate its specific needs. The specifics of these special operations are detailed within
the clayse that'defines the Resource.

If apprdprigte, some of the Resource representations include an "operations" attribute. Providers shall
only include the "operations" attribute if the specified operations are accessible to the current client for
that particular Resource. This situation means that based on many factors (e.g., authorization rights of the
clients, current state of the Resource, etc.), a different set of "operations" shall be returned on each
serialization of the Resource. Each operation shall include a "rel" and an "href" field. The "rel" field shall
uniquely identify the operation name (e.g., "add", "edit"), while the "href" field is the URI to which the
operation's request message shall be sent. Note that the "href" field's URI may be different from the URI
of the Resource itself. The operations attribute shall be serialized as follows:
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826 JSON serialization:

827 { "operations": [

828 { "rel": "string", "href": "string" }, +

829 ]

830 }

831 XML serialization:

832 <Resource xm ns="http://schemas.dntf.org/cim/1">
833 <operation rel ="xs:anyURl " href="xs:anyURl "/> *
834 </ Resour ce>

835 For exgmple, the "edit" operation would appear as:

836 JSON derialization:

837 { "operations": [

838 { "rel": "edit", "href": "<editUR >" }

839 ]

840 }

841 XML sdrialization:

842 <Resource xm ns="http://schemas. dntf. org/ cim¥1">
843 <operation rel="edit" href="<editURl > “A>

844 </ Resour ce>

845  Additiopal "r el " values may be defined by Providers; however, they shall be fully qualified URIs anjd not
846 relative| URlIs.

847 4.2.1 [Common CRUD operations

848 Each of the Resources supported by.this protocol shall adhere to the interaction patterns defined i the
849  following clauses.

850 4.2.1.1 Creating a new,Resource

851 To credte a new instance-of a Resource type, an HTTP POST request is sent to a designated "adqURI "
852  for that|Resource types In many cases, the Collection resource that maintains, or groups, all instanges of
853 that Repource typefincludes an "add" operation. The "add" operation references the addURI that ig to be
854 used.

855  The HTITRAPOST request shall include:

856 e CIMI serialization of the request to create a new Resource in the HTTP Body
857 e HTTP Content-Type header

858 e HTTP Content-Length header

859 For example, the request can be:

860 POST <addURI > HTTP/ 1.1

861 Host: <host name>
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Accept: application/(json|xm)
Cont ent - Type: application/(json|xm)
Cont ent - Lengt h: <I engt h>

<serialization of request to create a new resource>
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This example has an Accept header with one of the CIMI supported media types: application/json or
application/xml. If the Provider chooses to reply with a serialization, this serialization should be of the
speC|f|ed media type Om|SS|on of the Accept header aIIows the Provider to reply with a serlallzatlon of

creating a new Machi ne looks like this (here using XML):
<Machi neCreate xm ns="http://schemas.dntf.org/cim/1">
<name> xs:string </name> ?
<description> xs:string </description> ?
<property key="xs:string"> xs:string </property>«*
<machi neTenpl ate href="xs:anyURl "? >
templ ate attributes ... ?
</ machi neTenpl at e>

</ Machi neCr eat e>

Note thpt in the XML case the creation of a new MA€RI ne requires a wrapper element named

Machi |neCr eat e per the rules specified in clause 5.5.12.1.

More ggnerally, creating a new Resource shall follow one of these two serialization patterns (here

illustrated in JSON):

(1)| Resource creation by passing.a Template by value:

{ "regourceURI": "httgpi¥/schemas.dntf.org/cim/1/ ResourceCreate",
"name": "nyResourceNane", ?
"degcription": "My resource description", ?
"properties":«{\“proplnane” : “proplvalue” , + }, ?

"resourceTenplate": {
<here the)tenplate is passed by val ue>

}

Many of the create requests are defined such that a Template of the new Resource is passed. The|
create fequests allow for the Template to be passed in "by-reference" or "by-value." Forexample,

}
(2) Resource creation by passing a template by reference:
{ "resourceURlI": "http://schemas.dntf.org/cim/1/ ResourceCreate ",
"nane": "nyResourceNane", ?
"description": "My resource description", ?
"properties": { “proplnane” : “proplvalue” , + }, ?

"resourceTenplate": { "href": string ,

<here sone tenplate attribute/value pairs may be added to override val ues

in the referenced tenpl ate>

}
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907 }
908 In case the created Resource is itself a Template, only the first creation pattern - by value - applies.

909 In both patterns (1) and (2) the r esour ceURI attribute specifies the operation here generically identified
910 as “ResourceCreate”, e.g., Machi neCr eat e.

911 In both patterns (1) and (2) an element corresponding to the Resource Template (here identified
912  generically as “resourceTemplate” e.g., Machi neTenpl at e) is specifying the Template to be used,
913  either by value (1) or by reference (2).

914 Direct i ibu i W U

915 In a crgation request it is possible to set the value of some attributes of the newly created ReSource
916 regardless of what values the Template instantiation might have set if used alone. Three common
917 attributes of the new created Resource may be set: nanme, descri pti on, and pr opert.'es.

918 The semantics shall be same as of a partial update of the Resource for these attributes (described|in a
919 next supsection), immediately following the Resource creation from the Template alone.

920 Defining or referring to the Resource Template:

921 In pattgrn (1) above, the Provider may choose to create a Template Resource from the value giver], but
922  such creation is temporal in nature. The Provider shall not expose suich*a transient Resource to the
923 Consumer and no such transient Resource shall be included in any‘query results back to the Consumer.

924 In pattgrn (2) above, additional attribute name/value pairs may'be given inside the ResourceTemplpte
925 elemenit that also contains the reference to the external (pre-existing) Template in order to overridg
926  similar pttributes defined in the Template. More precisely:

927 e [ Any top-level attribute of complex or simple.type in the referred Template shall be overridden by
928 providing its name/value pair in the create-request inside the resourceTemplate element pnd
929 immediately under it. For a top-level gttribute of complex type (e.g., arrays, Collections,

930 structures), the provided complex value shall also set all underlying attributes — e.g., arraly

931 elements.

932 e [ The semantics shall be sametas of modifying (overriding) parts of the referred Template Just
933 before it is used for instantiation, but these overrides shall not persist in the referred Temjplate
934 and shall only concern this particular instantiation.

935 In pattgrn (2) above, Consumers may erase any Template attributes by specifying either
936 "attribute": (ull

937 for the attribute in thenJSON serialization, or
938 <attrisbut'e/ >

939 in the XML serialization for that attribute.

940 Examples:

941  Here is an example of creation pattern (1) using a Machi neTenpl at e by value (in JSON):

942

943 { "resourceURI": "http://schemas.dntf.org/cinm/1/ Machi neCreate ",

944 "name": "myMachi ne123",

945 "description": "A machine to be connected to a pre-existing network",

946 "machi neTenpl ate": {

947 <here a tenplate passed “by value” i.e. the attribute/value pairs for the

948 Machi neTenpl ate tenpl ate. An exanple is of the networklnterfaces bel ow >
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“networkl nterfaces”: [
{ "addresses": [ { "address": { "href": "http://exanpl e. conm addr esses/ add1"
}}.{ "address": { "href": "http://exanpl e. com addr esses/ add2" }} ],

}
}

"network": { "href": "http://exanpl e.com networ ks/ net1" },
"state": "ACTIVE' }

]

In the previous example:

The att
machin
Templg

This Mg
(http:

Here is

{ "req

ibutes nane and descri pti on are instance-level settings because they are outside,the
cTemplate element (i.e., they set attribute values in the new created Resource, not in(the
te used to create the Resource). The name of the new Machi ne is “nyMachi nel23”.

chi ne is connected to an existing Net wor k of reference
/ exanmpl e. com net wor ks/ net 1), as specified in the Template complex-attribute .

an example of creation pattern (2) using a Machi neTenpl at e by teference:

ourceURI": "http://schemas.dntf.org/cim/1/ Machi/neCreate ",

"nafre": "myMachi ne456",

"des
"ma
"

A

}
}

In the §
existing
provide

cription": "A machi ne connected to a pre-€xisSting vol une”,
hi neTempl ate": { "href": “http://exanpl €& conl machi neTenpl at es/ 7200(
redential": { "href": "http://exanpl e. com/nyCredential " }

met wor kl nterfaces”: |

{ "addresses": [ { "address": { "href":\*http://exanpl e. com addr esses/ 3

"Rddress": { "href": "http://exanpl e~com addr esses/ add5" }} ],

"network": { "href": "http://exanple.com networks/netl1" },
"state": "ACTIVE" }

]

bove example, a new machine named “nyMachi ne456” is created, also connected to the §
Net wor k as in example (1), but with a different set of Addr esses. Two kinds of attribut
d with values at création time in this example:

Instance-level attribute settings: these shall directly update similar attributes in the create
Resource; here nane and descri pti on.

Template-level overrides: The referred Machi neTenpl at e is used for creating the
Machi ne, but the credent i al attribute in this Template is (temporarily) overridden by

efedential provided in the creation request as is the net wor kl nt er f aces array. In c4

dd4"

ame
ES are

the
se

I PR RS 4 PRI £ M e 44 [N R 7N T
SULIT altlnmoutcs WCIT TIOU PIESCIIL T UIC TTITTTCU TTITTPIAE, HITY diIt aUUutuU (ICTTTpurarity ) ju

this Machi ne creation.

st for

Some of the create requests allow for configuration type of Resources to be passed by-reference or by-
value as well - e.g., Credent i al ona Machi ne create operation. The processing rules defined above

applies

in those cases as well.

If the response has a 201 status code, the response shall include:

HTTP Location header with a reference to the new Resource
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995 If the response to a create request includes a serialization of the new Resource, the response shall
996  additionally include:

997 e HTTP Content-Type header
998 e HTTP Content-Length header
999 For example, the response can be:
1000 HTTP/ 1.1 201 Created
1001 Locati on: <l ocation>
1002 Cont ent - Type: application/(json|xm)
1003 Cont ent - Lengt h: <l engt h>
1004
1005 <serialization of new resource>

1006 4.2.1.2| Retrieving a representation of a Resource
1007 To retripve a representation of Resource, an HTTP GET request is sent to thé.Resource's URI.

1008 For exgmple, the request can be:

1009 GET <ResourceURI > HTTP/ 1.1
1010 Host: <host name>
1011 Accept: application/(json|xm)

1012 If the rgsponse has a 200 status code, the response shall.include:

1013 e |HTTP Content-Type header

1014 e |HTTP Content-Length header

1015 For exgmple, the response can be:

1016 HTTP/ 1.1 200 K

1017 Cont ent - Type: applicatijon/ (j son| xm)
1018 Cont ent - Lengt h:  <lengt h>

1019

1020 <seri al i zat j on/of resource>

1021 4.21.3| Updating.a Resource

1022 To updgte a-Resource's state, an HTTP PUT request containing the complete, updated representafion is
1023 sent to
1024  of the R
1025 returned in a GET response. This is to ensure that a client does not inadvertently modify (erase) data in a
1026 Resource by excluding it from the full representation of the Resource.

1027 In many cases, this edi t URl is the same as the URI of Resource itself. Retrieving the Resource
1028 representation shall include an "edit” operation, which contains the edi t URI that is to be used, if the
1029 requester is allowed to modify the Resource.

1030  While processing a PUT request, if the server detects that an attempt is being made to update a
1031 read-only, or immutable, attribute, it shall silently ignore that attribute update request and shall not
1032 generate an error. This rule applies to Resource partial updates as well.
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Because of potential conflicts that might occur due to multiple concurrent updates, Consumers should use
the partial update mechanism, defined in 4.2.1.3.1, to reduce the chances of mistakenly updating
attributes with out-of-date data.

The HT
°
°

TP PUT request shall include:

CIMI serialization of the updated Resource in the HTTP Body
HTTP Content-Type header

HTTP Content-Length header

For exa

If the re
respon

For exa

4213

For clafity, this clause.explains how to use the $sel ect query parameter (see clause 4.1.6.3)to s

Resour

To upd
attribut

mple, the request can be:

PUT <editURI > HTTP/ 1.1

Host: <host nanme>

Accept: application/(json|xm)

Cont ent - Type: application/ (json|xnl)
Cont ent - Lengt h: <l engt h>

<serialization of request to update a resource>

sponse includes a serialization of the updated Resource and-has a status code of 200, this
be shall include:

HTTP Content-Type header
HTTP Content-Length header

mple, the response can be:

HTTP/ 1.1 200 K

Cont ent - Type: application/ (json|xnm )
Cont ent - Lengt h: <l engt h>

<serialization of updat ed resource>

1 Partial updates.to a Resource

ce for the-purposes of only operating on a selected set of top-level attributes.

bte only.Certain top-level attributes of a Resource, a Consumer may include only the altered
s ih the representation of the Resource within the HTTP request body. If this request is ma

Ibset a

de, the

URI to

he.Resource shall include the attributes to be modified as a comma-separated list of query

parameters; in other words, the URI shall be of the form:

htt p: // exanpl e. conl r esour ce?$sel ect =attri butel, attribute2, ...

Only the attributes listed in the URI's query parameters shall be modified; attributes not listed in the URI
shall not be directly modified by the request. Note that this circumstance does not preclude the
modification of one attribute causing side-effects that result in the modification of an attribute not listed in
the query parameters.

Any attribute listed in the URI but not included within the HTTP request body shall be reset to a Resource
specific value (e.g., removed).
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From an HTTP perspective, the updated subsetted Resource is a distinct one. The semantics of a normal
HTTP PUT are adhered to; it is a complete replacement update of the specified Resource. From the
Consumer’s perspective, the partial update is interpreted and executed by the Cloud Service Provider,
and some part of the Resource is changed.

Adhering to the generic PUT semantics defined previously, any attribute of the original (full) Resource
included within the HTTP request body shall result in an error being generated if that attribute is not listed
in the $sel ect query parameter - see clause 5.4. Note that this is due to these attributes being unknown
to this subsetted Resource.

The following sample request updates just the name and description attributes of a Machi ne:

PUT / nachi nes/ myMachi ne?$sel ect =nane, descri pti on HITP/ 1.1
Host: <host nanme>

Accept: application/xm

Cont ent - Type: application/xm

Cont ent - Lengt h: <l engt h>

<Machi ne>
<nanme>My New Machi ne</ name>

</ Machi ne>

The najre attribute is set to "My New Machi ne" and the desCtJ pt i on attribute is erased.

4.2.1.4| Deleting a Resource

To deldgte a Resource, an HTTP DELETE request iscsent to a designated del et eURI for that Resurce
type. Infmany cases, this del et eURI is the same as the URI of Resource itself. Retrieving the Regource
represgntation shall include a "delete" operatian; which contains the del et eURI that is to be used, if the
requesier is allowed to delete the Resource:
For exgmple, the request can be:

DELETE <del et eURI > HIARAL. 1
Host: <host nanme>

If the Resource has a St at € attribute, its value shall be “DELETING”, while the Provider is process$ing
this opgration.

For exgmple, the résponse can be:
HTTP/ 237200 OK

4.2.1.5| Other operations

While some modifications to the Resources in the model can be done by the way of a simple update
(PUT) operation to the Resource's edi t URI , sometimes a more complex set of actions needs to be
taken. In these cases, the operations shall be modeled as HTTP POSTs to the operation specific URI of
the Resource.

For each of the Resources that define additional operations, a description of the HTTP request and
response bodies is provided. However, the general HTTP interaction are as described below.

The request shall be of the following form:
POST <operati onLi nkURI > HTTP/ 1. 1
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Host: <host nanme>

Accept: application/(json|xm)

Cont ent - Type: application/ (json|xnl)
Cont ent - Lengt h: <l engt h>

<serialization of request to perform sone action>

The form of the response varies depending on the operation and is defined by the operation itself.

Note thpt the definition of the Creale operation (see clause 4.2.7.7) follows this same pattern. It is |
called qut for ease of reference.

4.2.1.6( Synchronous operations

If a Prolvider supports the Job Resource, each incoming PUT, DELETE, POST requést shall resul
Job Repource being created and an absolute URI reference to that Job Resource shall be returned
to the dient by the way of the CIMI-Job-URI HTTP Header in the HTTP responseymessage:

CIM -Job-URI: <uri-to-Job>

In this gase, the requested operation shall be complete and the Job URl-shall point to a completed
the Jobjis not complete, the server shall return a 202 and follow the instructions for Asynchronous
operatipns.

4.2.1.7| Asynchronous operations

In som¢ cases, an operation requested by the client may.take an undetermined amount of time to
completed. For example, creating a new Machi ne opstarting an existing Machine may take a relg
long time to be completed. In these cases, it is notpractical to complete these operations within a
reasonable HTTP request timeout interval, so the\Provider shall return an HTTP "202 Accepted" re
code.

List

ina
back

Job. If

De
tively

sponse

As with[synchronous operations, if a Provider supports the Job Resource, it shall create a Job Rgsource

for the [ncoming request and return a reference to that Job Resource back to the client by the way
CIMI-Jgb-URI HTTP Header in the HTTP response message. Additionally, in the case of a "202
Accepte¢d" response code, the Provider may also return any of the following in the HTTP response

e | Arepresentation ofthe Job Resource, if one was created.

e | A partial representation of the response message as if the operation were a synchronous

operation.Rotexample, when creating a new Machi ne, the response message may inclu
partial répresentation of the new Machi ne in the response message. The list of attributes
Resource that is returned is implementation specific and based upon how much informatio
available at the time the response message is generated, but it shall be consistent with the

of the

body:

dea
of the
h is

definition of the full Resource representation. In the case of a create operation, the Providg

r may

also include an HT' TP Location header reterencing the "to be created” Resource, It It IS known.

e An empty response body.

Note that the decision as to whether any particular operation is synchronous or asynchronous is at
server's discretion.

4.3 OVF support

the

The Open Virtualization Format (OVF) Specification (DSP0243) describes an open, secure, portable,

efficient, and extensible format for the packaging and distribution of software to be run in virtual
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machines. OVF support in CIMI allows an OVF package to be used to create CIMI management
resources by importing the package. Additionally, CIMI management resources can be exported into an
OVF package. The actual support for the OVF package is typically provided by a hypervisor that is
managed by the CIMI provider. The import of an OVF package exposes CIMI specific constructs and
parameters as a result of the import without altering the original OVF package. Thus the CIMI resources
that are created as a result of the import form a “View” of what the hypervisor did; however, other (non-
CIMI mapped) information from the OVF package may have been used by the hypervisor in its import.
This other information is implementation dependent and is not further touched upon by this standard.

An OVF package can support single virtual machines (VMs) corresponding to a single CIMI Machi ne or
Machi PTprrpl at e (see clause 5 14 1) or may also suppart a complex hierarchy of VVMs and their
related [Resources corresponding to a CIMI Syst emor Syst enifenpl at e (see clause 5.13.1)-gnd
related |ICIMI management resources.

OVF sypport is covered in more detail in ANNEX A.

5 Nlodel

This medel assumes that a business relationship has already been established/between the Consymer
and thg Provider. This relationship may include financial terms, creating separately administered clpuds
that thg consuming organization is paying for, and the establishment of-authentication credentials tp
access|the administrative entry point for each cloud. The scope of this model is one separately
adminigtered cloud.

The CIMI model is described here by using a tabular representation. It is inspired from Entity-Relatjonship
modeling, where each entity is modeling a significant cloud.resource for which independent accesq and
manipulation is expected. Relationships between resourees use a referential mechanism based on
unique jidentifiers that is expected to be already supperted by the implementation environment and
protocdl (e.g., URIs for HTTP).

The mqdel is self-describing and allows for querying its own metadata, e.g., to discover which extepsions
have bgen implemented. The model is also extensible in different ways (see clause 5.1).

Along With this model, a serialization of;its"entities is defined (both in XML and JSON).

An altefnative UML diagram representation is provided for each major group of resources.

5.1 Resource wrappers

The setialization of Resource instances in the model follow these conventions. Consider the serialigation
of a Regource named.{MyResour ce”:

JSON gerialization:

The Resourcelis serialized as an object wrapping all its attributes, but without a wrapper name. Th¢
Resourtelintludes a r esour ceURI with a URI for the type of Resource being serialized. For exanrple:

{ "resourceURI": "http://exanpl e.com MyResource",

"attribute": "val ue"
}

XML serialization:

The Resource is serialized as an element with name equal to the Resource name; for example:
<MyResour ce xm ns="http://exanpl e.com' >

<attribute> value </attribute>
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</ MyResour ce>

5.2 Extensibility

There are two types of extensibility mechanisms defined by the CIMI model; one is intended for use by
Consumers whilst the other is to be used by Providers.

The first allows for a CIMI Consumer to add additional data to a Resource. Each Resource in the CIMI
model has an attribute called "pr operti es". Consumers, when creating or updating a Resource, may
store any name/value pair in the pr oper ti es attribute. CIMI Providers shall store and return these

values

these V|

propeiti es attribute.

The se
include

cond type of extensibility mechanism allows for Provider defined extensions and this.specifi
5 the Resour celMet adat a Resource for this purpose. Resour ceMet adat'@may be u

express constraints on the existing CIMI defined Resource attributes (e.g., express a maxi
for the 'cpu’ attribute of the Machi neConf i gur at i on Resource)

introduce new attributes for CIMI defined Resources together with any constraints governir

set of strings)

introduce new operations for any of the CIMI defined ReSources (e.g., define a new '‘comp
operation for the Vol unme Resource)

express any Provider specific capabilities or features (e.g., the length of time that a Job
Resource is retained after Job completion and before this is deleted)

It is recbommended that Providers use the Resout ceMet adat a Resource to advertise these attr

operati

The Rejlsour ceMet adat a Resource is defined in clause 5.11.

If a Pro

vider receives a message confaining an unknown or unsupported attribute, it shall reject thg

reques{. If a Consumer receives a-message containing an unknown or unsupported attribute, it shg

silently

ignore the attribute. However, Consumers are required to include those attributes in messa

sent back to the Provider. Note_ in these cases the Consumer is not required to understand or proc
unsuppprted attribute, but/merely echo it back to the Provider.

53 |

dentifiers

All identifiers (e.g.)Resource names, attributes, operations, parameter names) defined by this
specifidation, ordefined by the way of an extension, shall adhere to the following rules:

o the Consumer. There is no obligation for the Provider to understand or take any action bised on
plues; they are there for the Consumer's convenience. Providers shall not add elements to.{his

cation
5ed to

mum

g

these (e.g., a new 'location' attribute for the Vol ume Resourcé-that takes values from a dgfined

ess

butes,

bns, and capabilities along with any constraints that might need to be understood by Consuimers.

jes
pss the

Identifier names shall be treated as case sensitive.

Identifier names shall only use the following set of characters:
0 Uppercase ASCII (U+0041 through U+005A)
0 Lowercase ASCII (U+061 through U+007A)
o Digits (U+0030 through U+0039)
o Underscore (U+005F)
Identifier names shall not start with a Digit (U+0030 through U+0039).
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Note that these rules do not apply to the "name" common attribute defined in clause 5.10.1.

5.4 Attribute constraints

Each attribute of the Resources in the CIMI model is augmented by a set of constraints that further qualify
the attribute that is being defined. For each attribute, there is a Provider and a Consumer set of
constraints because each might differ. The following constraints are possible:

support optional:

This constraint indicates that support for this attribute is optional. If supported, Providers should advertise
its supgort through Resour celVet adat a. See clause 5.2 for information concerning the processjing of
unsuppprted and unknown attributes. See clause 5.5.14 regarding empty attribute values.

Non-empty Consumer supported writeable (i.e., read-write and write-only) attributes shall always b
includefl as part of the Resource representation sent from Consumers to Providers, including create
reques{s.

(4

Non-empty Provider-supported attributes shall always be included as part of the"Resource represehtation
sent frdgm Providers to Consumers.

support mandatory:

This copstraint indicates that support for this attribute is required by compliant implementations. If present
on a ngsted attribute, this attribute is required to be supported only ifthe parent attribute is supported.
See clguse 5.5.14 regarding empty attribute values.

Non-empty mandatory writeable (i.e., read-write and writesonly) attributes shall always be included|as part
of the Resource representation sent from Consumers to.RProviders - including create requests.

Non-enmpty Provider mandatory attributes shall always be included as part of the Resource represgntation
sent frgm Providers to Consumers.

immutdble:

This Prpvider constraint indicates that the-attribute, once set, shall never change for the lifetime of the
Resourge.

mutableé:

This Prpvider constraint indicates that the attribute may be modified. Providers shall always have the
ability tp modify these attributes. Whether Consumers have the ability to modify these attributes shgll be
indicatgd by the read-enly, read-write, and write-only constraints.

read-only:

This Cgnsumer. Constraint indicates that the attribute may be retrieved but not updated by Consumgrs.
Read-only attributes are not required to appear in the serialization of Resources in create or updatg
request C ) i iC ad-only attribute
appear in the serialization of Resources sent from Providers.

read-write:

This Consumer constraint indicates that the attribute may be retrieved and/or updated by Consumers.
Read-write attributes shall appear in the serialization of Resources sent to and from Providers. Providers
may further constrain whether Consumers can update these attributes and should indicate this by the way
of Resour ceMet adat a.
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write-only:

This Consumer constraint indicates that the attribute may be updated by Consumers but are not
retrievable by Consumers, typically for security reasons. Write-only attributes shall appear in the
serialization of Resources sent to Providers but shall never appear in the serialization of Resources sent
from Providers.

5.5 Data types and their serialization

Unless specifically asked to not include certain attributes in the Resource representation, the absence of
an optional attribute in the representation means that the attribute has no value (i.e., is undefined
meaning there is no notion of an optional attribute having an implied value. Note that a client canngt
distingyish (from just looking at the returned representation) whether a particular attribute is not\supported
from orje that does not exist. Likewise, an absent attribute from a Resource representation@s-the ipput to
an update operation means that the Consumer is requesting that the Provider remove that attributdg.

The following clauses describe the data types and values that are used within the madel definition fables.

5.5.1 |[boolean

A valug as defined by xs:boolean per XML Schema — Part 2, with the exception that the only allowable
values fre either "true" or "false." The value is case sensitive.

If serialjzed in JSON these values shall be of JSON type: boolean

If serialjzed in XML these values shall be of XML Schema typé: xs:boolean

5.5.2 |dateTime

A valug as defined by xs:dateTime per XML Schema“Part 2, which is consistent with DMTF DSP#004
and ISO® 8601. The timestamp should preserve time-zone information, i.e., include a local time conjponent
and anoffset from UTC.

Any cgnstraints on the specific ranges allowed for any particular attribute are specified by that attrjpute's
definitign or at runtime by the Provider by-the way of the metadata discovery mechanisms defined py this
specifidation.

For exgmple, Monday, May 25, 2042, at 1:30:15 PM EST is represented as:
2012- 0p- 25T13: 30: 15- 05: 00

If serialjzed in JSON theSevalues shall be of JSON type: string

If serialjzed in XML~{Rese values shall be of XML Schema type: xs:dateTime

5.5.3 |duration

A valug asddefined by xs:duration per XML Schema — Part 2. Any constraints on the specific range

” £ P 1 dteilo. 4 haoll L H P~ N ‘ot FY P St P dafiait: 4 ' bt
allowed-tot arrypartcurar attamoutcSTian DT SpPpTUmTtU oy triat att ot S U aoT T O ac T arme oy uTe

Provider by the way of the metadata discovery mechanisms defined by this specification.

"2

If serialized in JSON these values shall be of JSON type: string

If serialized in XML these values shall be of XML Schema type: xs:duration
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1307  5.5.4 integer

1308 A value as defined by xs:integer per XML Schema — Part 2. Any constraints on the specific ranges
1309  allowed for any particular attribute shall be specified by that attribute's definition or at runtime by the
1310 Provider by the way of the metadata discovery mechanisms defined by this specification.

1311 If serialized in JSON these values shall be of JSON type: number

1312 If serialized in XML these values shall be of XML Schema type: xs:integer

1313  5.5.5 string

1314 A valug as defined by xs:string per XML Schema — Part 2. Any constraints on this type for any jpartjcular
1315  attribut¢ shall be specified by that attribute's definition or at runtime by the Provider by the way)of the
1316 metadgta discovery mechanisms defined by this specification.

1317 If serialjzed in JSON these values shall be of JSON type: string
1318 If serialjzed in XML these values shall be of XML Schema type: xs:string

1319 If serialjzing an attribute of type string, the serialization shall omit this attribute\in case of an empty tring.

1320 5.5.6 |ref

1321 A referénce to another Resource.

1=

1322 References allow for Consumers to navigate to Resources. By'starting at the Cloud Entry Point an
1323 following the references that appear in the retrieved Resources, Consumers are able to recursively
1324  discovgr and navigate to all other Resources.

1325 As a ggneral rule, if an attribute is of type "r ef ", its\yalue shall be held by an attribute named "hr ef "
1326  (both i JSON and XML).

1327 JSON derialization:

1328 In the JSON serialization the hr ef property appears as of type "st ri ng." If an attribute is of type Jr ef ",
1329 the name of this attribute shall appear as a key, with the hr ef property as it a nested value. For edample,
1330 a Resolirce attribute "nyvol ume” of type "r ef " is serialized as:

1331 "myvol une": { "hréf": string }
1332 XML serialization:

1333 In the YML serialization*the hr ef attribute appears as type "xs: anyURI ." If an attribute is of type['r ef ,"
1334 the name of this atttibute shall appear as name of an XML element with the hr ef property as an (XML)
1335  attribute¢. For example, a Resource attribute "myvol une" of type "r ef " is serialized as:

1336 <pyvol une href="xs:anyURl "/ >

1337 References i both JSONand XML have an extensibiiity point that alfows for additionar information (such
1338  as the target Resource to be included "by value") if supported. For convenience, the JSON and XML
1339 representations, as shown above, exclude the implicit extensibility points that would allow for the

1340 attributes of the target Resource to be included if desired. So, more accurately the above representations
1341 might be written as follows:

1342 For JSON:
1343 "nmyvolune": { "href": string, ... }

1344 and in XML:
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<myvol une href="xs:anyURl "> xs:any* </nyvol une>

However, for brevity the extensibility points are excluded from the serialization of the Resources.

5.5.7 map

A list of key/value pairs. The same "key" shall not be used more than once within an attribute. The "key" is
case sensitive.

If serializing an attribute of type map, the serialization shall omit this attribute in case of an empty map.

5.5.8 [structure

Attributes of this type are complex attributes made up of a set of nested attributes. For each attribute of
this typg, there is an additional table defining those nested attributes.

A nestdd structure can be considered a complex type definition. Structures may be named or unnamed.
Table 4 is an example of named structure:

Table 2 — Named structure

Name summary

Attribute Type Description Nt
low number Number of “low” occurrence§
medium number Number of “medium” occurtences
high number Number of “high” occutrénces
critical number Number of “critical’qQecurrences

JSON gerialization:

In JSON, the name of the structure (i.e., of the type it'¥epresents) never appears. In other words, whether
the strycture is named or not does not matter. An attribute named “syst em nci dent s” of type
"sumyr y" (as above) is serialized as follows:

"system ncidents": {
"l ow': nunber,
"medi unt': nunber,
"hi gh": nunber,
“critical": nufber

}

XML sefrialization:

In XML| the name-of the structure (i.e., of the type it represents) never appears. In other words, whether
the structurgiissnamed or not does not matter. The same previous "syst em nci dent s" example Is
serialized‘so that the structure sub-attributes become XML attributes of a <syst enl nci dent s> XML
elementwrapper:

<system ncidents | ow="xs:integer" nedi um="xs:integer" high="xs:integer"
critical ="xs:integer"/>

NOTE A large number of sub-attributes of atomic type in a structure may be represented alternatively as XML child
elements for better readability. Both options are available; however, the same structure shall be serialized the same
way across Resources.
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559 byte[]

An arbitrary set of bytes meant to represent a block of binary data. Any constraints on this type for any
particular attribute shall be specified by that attribute's definition or at runtime by the Provider by the way
of the metadata discovery mechanisms defined by this specification.

If serialized in JSON, these values shall be of JSON type: string

If serialized in XML, these values shall be of XML Schema type: xs:hexBinary

5.5.10 URI

The format and syntax of the attributes of type "URI" is defined by RFC3986.

Unless |otherwise noted, this specification does not mandate whether Providers use relative or absplute
URI in the HTTP response bodies.

If URIs[are specified as relative URIs, they shall be relative to the baseURI .

The aldorithm used for converting a relative URI to an absolute URI shall be as‘\described in section 5.2 of
RFC39B6. Table 3 illustrates how relative URIs are resolved against base URIs®

Table 3 — Converting a relative URI to an absolute URI

Base UYRI Relative URI | Absolute URI , O°

http:f/exanpl e. com pl/file http://examphe. conf pl/file
http:f/exanpl e.conm cl/ pl/file http://exanmple.conmcl/pl/file
http:f/exanpl e.com cl/c2/ | pl/file http://exanpl e.com cl/c2/pl/file

If relatiye URIs are used, the baseURI shall end with'@'trailing slash and relative URIs shall not begin
with a leading slash. This format is consistent with most URI resolve utilities and produces the same
results ps a simple string concatenation algorithm.

If serialjzed in JSON, these values shall be.of JSON type: string
If serialjzed in XML, these values shalhbe of XML Schema type: xs:anyURI

5.5.11( Arrays

An arraly represents an ordered list of items of the same type. An array shall always appear as an
attributg¢ of a Resource,@nd’is only accessible as such (it is not a separately addressable Resourcg). If a
Resourge is deleted, the.items in its arrays shall also be deleted. However, in case these items wefe just
referentes to otherResources, these referred Resources are not affected. (See the semantics of
referenfes in 5.7.)

Attributps thatyare arrays are defined by using the notation i t enType[ ], where i t enTType is the {ype
name fpregach item of the array. If the type is a structure, not a simple data type, it is recommended as a
conventiorm T the modet that the mame of amarray be the pturatof amame that characterizes eaciitem.
For example, an array of volume items or of references to these may be named "volumes."

If an attribute is of type of references (r ef [ ] ) — and more generally array of an atomic type - the
definition in the model shall include an "Array item nane" that may be used in its serialization.

JSON serialization:

Within this specification, arrays in JSON are serialized with a wrapper property. The wrapper name shall
be same as the attribute name for the array. For example, a "t hi ngs" attribute of type "t hi ng[ ] " is
serialized as:
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"t hi ngs" [
...} +
1 ?

If the items in the array are structures, the structure name shall not be present in the JSON serialization.

In the case of an array of references, i.e., where the "r ef " type applies to each element of the array, each
element shall simply be serialized as an hr ef property within a JSON array. For example, an array
"t hi ngs" of type "ref [] " is serialized as:

"things": [

{ "href": string }, +
] ?
NOTE | If serializing arrays, conformant implementations shall not include empty arrays (i.e., arrays-that contpin no
child prgperties) in the JSON serialization. Notice that the child of the "t hi ngs" property is defined with a "+,

meaning at least one child is required. This requirement ensures that the JSON serialization_is_minimized and|only
includeq the wrapping "t hi ngs" element if, and only if, there is at least one "t hi ng" in-the array.

XML sefrialization:

The XML serialization of arrays requires each item of the array to be represented as an element. These
elemenits shall be consecutive and contiguous in the serialization and the name of each element (tag
name) ghall be the name of the element type (the name that appears’before “[ ] " in the array type)| For

example, a "t hi ngs" attribute shall be serialized as a list of items named "t hi ng", where "t hi ng’| is the
name df a structure:

<t hi ng>

</thing> *
There i$ no wrapper element for an array in XML.

In the dase of an array of references, i.eXwhere the "r ef " type applies to each element of the array, the
array ig| serialized as a list of XML elements without wrapper. Each element is named per the "Ar r fy
item tT_Iarre" value specified in the attribute's definition. For example, an array "t hi ngs" of type "rlef []"
where the "Array item name”is™ hi ng" is serialized as:

<thi ng href="xs~anyURl "/> +

5.5.12| Collections

Like arfays, Collections are groupings of Resources of the same type. In contrast with arrays, Collgctions
are thenselves\Resources that have their own URI and can be independently accessed. Collections also
allow fdr an(optimized and convenient interaction pattern by providing a specialized set of operations that
avoid refplacing a large number of items when updating the set.

This specification uses Collections if the set of items in the list is modified often and potentially by multiple
Consumers. Conversely, arrays are used if it is expected that the list of items is not modified often or can
be easily modified by substitution of the entire list, and thus the overhead of managing these items as
separate Resources might be burdensome.

Attributes that are Collections are represented as type "col | ecti on[ it enType] ." The Resource type
of the Collection items are specified inside the brackets; for example an attribute that is a Collection of
Machines is expressed as "col | ecti on[ Machi ne] ." These are serialized as a reference to a Collection
Resource. For brevity, while these attributes are "references" the word "ref" or "reference" does not
appear in the model definition tables - simply the type "col | ecti on[it enType] " appears.
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To each one of these Resource items, shall correspond an entry in the Collection. These Resources
items are assumed to be of a complex type and are separately addressable and manageable. While
different Collections contain entries of different Resource types, all Collections follow the pattern
described below:

e Collections shall contain an i d attribute that acts as a "self pointer." Retrieving the data at this
reference shall return the Collection. In the XML representation, each Collection shall be wrapped
by a <Col | ect i on> element.

Collections shall contain a count attribute that indicates the number of Resources in the
_Collection af the time the Collection was queried

o | Collections shall contain a list of Resources that make up the Collection. As with all arrays| if

there are no Resources in the Collection, the serialization of the list shall be omitted

¢ | As with all Resources in the CIMI model, each Resource in the Collection shall have an i d
attribute that acts as a "self pointer." Retrieving the data at this reference shall-return just that one
Resource and not any parent Resource, such as the Collection or array attribute.

e | Adding new Resources to the Collection shall be done through the "add" operation defined within
the Collection. Note that lack of an "add" operation on the Collection indicates that new
Resources are not permitted at that time.

o | Deleting Resources from the Collection shall be done through'a "delete" operation on the
Resource itself.

e | Unless otherwise specified, deleting a Collection shall also delete all of the Resources thafmake
up the Collection, but shall not delete any tertiary*Resources referenced by the to-be-deleted
Collection Resources.

e | Collections shall be deleted if their owning Resource is deleted.

The Ressources in a Collection are of two kinds:

e | aninfrastructure Resource (such-as those listed in the Cloud Entry Point, or those embedded in
an entity such as the di sk$linside a Machi ne)

e [ anintermediary Resource that holds a reference to an infrastructure Resource, called thg
“tar get Resource’”

By convention,.intermediary Resources have a name that concatenates the name of the
Resource owning the Collection, with the name of the target Resource, e.g., Machi neVo| une
is the name-of the intermediary Resource that is used to connect a Machine to a Volume

Collectipns of intermediary Resources allow for decoupling the lifecycle of a Collection (and of its gwning
entity) from the_lifecycle of the actual target Resources. For example, deleting a Collection shall dejete its
intermgdiaty-Resources but not its target Resources. In case the reference to the target Resource |s a
mandafory attribute of the intermediary Resource, the intermediary Resource cannot have a longef
lifecycle than the target Resource.

e If atarget Resource is deleted, the Provider shall also delete any intermediary Resource that
has a reference to this Resource as the value of a mandatory attribute.

The serialization of Collections shall adhere to the following pattern:

JSON serialization:
{ "resourceURI": string,

"id": string,
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"count": nunber,
"resour ceSpeci fi cG oupi ngNanme": [
{ "resourceURI": string,
"id": string,
"name": string, ?
"description": string, ?
"created": string, ?

"updated": string, ?

"properties": { string: string, +}, ?
entry specific data ..

"operations": [

{ "rel": "edit", "href": string }, ?
{ "rel": "delete", "href": string } ?
] ?
} o+
1, ?
"operations": [ { "rel": "add", "href": stfivig } ? ]

}

XML serrialization:

<Col | ection resourceURl ="xs: anyURL* xm ns="http://schemas.dntf.org/cim/1"
<id> xs:anyURl </id>
<count > xs:integer </count>
<Resour ceSpeci f i cEl engnt'Nane>
<i d> xs:anyURl </N.d>
<name> Xxs: st&ing </ name> ?
<descri ption> xs:string </description> ?
<creatgedx‘xs: dateTi me </created> ?
<upedat €d> xs: dat eTi ne </ updated> ?
<property key="xs:string"> xs:string </property> *

entry specific data ..

\Y

—— <operati o rer=edrt—tref="xsanyoRi~71=>—"7
<operation rel ="del ete" href="xs:anyURI "/> ?
<XS:any>*

</ Resour ceSpeci fi cEl enent Nane> *
<operation rel ="add" href="xs:anyURlI"/> ?
<XS:any>*

</ Col | ecti on>
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Where the r esour ceURI attributes shall contain the Collection or Resource specific URIs for that type of
Collection, and r esour ceSpeci fi cG oupi ngNane and Resour ceSpeci fi cEl ement Nane shall be
replaced with the name of the Collection-specific Resource name, e.g., machi nes in JSON or Machi ne
in XML.

5.5.12.1 Adding items to Collections

Invoking the "add" operation of a Collection shall add a new Resource to the Collection. The contents of
the request body shall be either a representation of the new Resource being added to the Collection, or a
representation of the Template associated with the new Resource being created. This specification

For exgmple, to add a new Vol une to the vol umres Collection of a Machi ne, the "add" operatipn's
reques{ body shall be serialized as follows:
JSON derialization:
{ "resourceURI": "http://schemas.dntf.org/cim/1/ Machi neVol upe™)
"initial Location": string,
"volune": { "href": string }

}

XML serialization:

<Machi neVol une xm ns="http://schenmas. dntf.orglei m/1">
<initialLocation> xs:string </initiallLocation>
<vol ume href="xs:string"/>

</ Machi neVol unme>

Note thpt while deleting this type of Resource from the Collection deletes and removes the Resourfe from
the Collection, it shall not delete the referenced’target Resource itself - in this case the Vol une.

If creating a new Resource that requiressthe use of a Template, the "add" operation shall contain:
e [ The "common attributes" as_defined by clause 5.10.1.

e [ The Resource specific data needed to create it. This data shall either be a reference to the
Resource-specific_ Template Resource or the Resource-specific Template Resource itsel
inlined.

o [ Inthe XML case, a wrapper element (named after the pattern <ResourceNameCreate>).

For exgmple, to create a new Machi ne (which requires the use of a Template) and add it to the
Machi jneCol Lect i on, the "add" operation of the Machi neCol | ect i on shall be serialized gs
follows

JSON serialization:
{ "resourceURI": "http://schemas.dntf.org/cim/1/ Machi neCreate", ?

"nanme": string, ?
"description": string, ?
“properties": { string: string, +}, ?

"machi neTenpl ate": { "href": string ?}
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1576 XML serialization:

1577 <Machi neCreate xm ns="http://schemas.dntf.org/cim/1">
1578 <nane> xs:string </ nane> ?

1579 <descri ption> xs:string </description> ?

1580 <property key="xs:string"> xs:string </property> *
1581 <machi neTenpl ate href="xs:anyURI"? />

1582 <XS:any>*

1583 </ Machi neCr eat e>

1584 The Melchi neCol | ect i on has a new Machi ne:
1585 JSON derialization:

1586 { "resourceURI": "http://schemas.dntf.org/cin/1/ Machi ne",
1587 "id": string,

1588 "name": string,

1589

1590 }

1591 XML serialization:

1592 <Machi ne xml ns="http://schemas. dntf. or g/ ci mi /4>
1593 <id> xs:anyURl </id>

1594 <name> xs:string </ name

1595

1596 </ Machi ne>

1597 The prqcessing of the "add" operation shall adhere to the semantics defined in clause 4.2.1.1.

1598 Regardless of whether a Template is used, the "add" operation shall create the new Resource and|add it
1599  to the Qollection and a reference (URL)to the new entry shall be returned in the response messaggq in the
1600 HTTP lHocation header.

1601 5.5.13|"Any" type
1602 Some gttributes are polymorphic and can hold various data types, the list of which is indicated in tHeir

1603 descripfion. In such gases, the type of the attribute shall be indicated as "any" in the model
1604 represgntation.

1605  5.5.14| Empty attribute values

1606 Attributgsof the following types are omitted in cases where they have an empty value: string, map,|array,
1607 and Collection. Apart from being “Provider optional” or “Consumer optional”’ , an empty value is the third
1608 reason that the serialization schema contains an ‘?’ or an **’ for an attribute.

1609 Other attribute types do not have empty values and shall not be omitted from the serialization for this
1610 reason.

1611 5.6 Units

1612 Some of the Resources defined by this specification have attributes that describe an amount of
1613  something that belongs to, or is associated with, that Resource. For example, the Machi ne Resource
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has a menor y attribute that describes "the size of the memory allocated to this machine." The allowable
units of these attributes are listed in Table 4. Their meaning is defined in IEC 80000-13:2008. Their

numerical equivalents are provided here for convenience:

Table 4 — Numerical equivalents for attributes

String Numerical Value | String Numerical Value
kilobyte 1073 kibibyte | 2°10
megabyte | 10”6 mebibyte | 2720
gigabyte | 1079 gibibyte | 2730
terabyte 10012 tebibyte | 240
petabyte | 10"15 pebibyte | 2750
exabyte 10718 exbibyte | 2760
zettabyte | 10721 zebibyte | 2770
yottabye | 10724 yobibyte | 280

5.7 Relationship semantics

A refer¢nce between two Resource instances has the semantics of a simple "association." In partiqular,
unless ppecified otherwise, (a) the same referred instance can be referred byother Resource instapces,
i.e., be['shared," and (b) the referred Resource instance is not affected if deleting the referring Regource

instance (i.e., the Delete operation is a "shallow delete" by default).

The enbedding of a subresource inside another Resource, has theemantics of a "composition" (
whole-part relationship in UML). In particular, unless specified otherwise, (a) an embedded subres

ir
urce

cannot pe shared by several Resource instances, and (b) if deleting an embedding Resource instapce,

the embedded subresource instances are also deleted.

5.8 perations

All Respurce operations defined by this specification are optional for Providers to support. Consumeers, by

the way of examination of a Resource's ResourceMetadata, can determine which operations are

supporfed. However, even for those operations that are supported Consumers still need to examing each

Resourte's representation to determine which operations are supported at that moment. Whether

operatipn is supported is based on a nimber of factors, including state of the Resource and acces$

control fights of the Consumer. Alsa'see clause 4.2. Operations and states are coupled; i.e., if

implementing a state-changing Resoburce operation defined in this specification, the corresponding

an

state(s) shall also be implemented. See the Resource-specific “Operations” clauses for additional qetail.

The "State" attribute of Resources that have this attribute shall only change value if

an erreroccurred, in this case the “State” attribute shall obtain the value “ERROR”.

For exgmple; for a ‘start’ operation on a Machi ne both the STARTING and the STARTED states

requirefl {o’be supported by the Machi ne, while the Machi ne can only leave the STARTED stat

anothe ;

Providers can define additional operations and states. Such extensions shall fall into one of these
categories:

an operation\is performed on this Resource and this operation requires a state change, o

=

bre
b after

a) A new operation that starts from a CIMI-defined state, or leads to a CIMI-defined state, or both.
In the latter case, if a CIMI-defined operation already exists for this transition between two

CIMI-defined states, it shall also be supported by the Provider in addition to the new ope

ration.

b) A new Resource state. In that case, a new operation that leads to that state shall also be

created. In other words, a Provider-defined operation has to be performed before a
Provider-defined state can be reached.”
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A new operation that transitions between two Provider-defined states.

5.9 Alternative model formats

It is expected that this specification is implemented by using a variety of technologies. As a convenience,
the definition of the model elements are provided in alternative formats that are easily consumable by
technology-specific tooling.

This model is also available in a CIM/MOF format [CIMI-CIM].

In the event of inconsistencies between the various formats, the normative text within this specification

takes precedence over the XML Schemas and alternative formats, which in turn take precedence d
examples.

5.10 Resources

The fol

5.10.1

Except
this dog
primary
C oud
resourd
Resour

For exs
Mac hi
becaus
type.

owing clauses detail the attributes of the Resources defined by the CIMI model-

Common attributes

for Resour ceMet adat a and Collection Resources (see 5.5.12),thé Resources describg
ument share the following common attributes; see Table 5. Therg)are different requirement
and secondary CIMI resources. All Resources that are element'types of Collections in the

es. An exception to this rule is that the Cl oudEnt r yPoj nt shall be considered a primar
Ce.

mple, Machi ne is a primary CIMI resource as the"Cl oudEnt r yPoi nt has a Collection
ne as its element type. However, for examplei/Machi neVol une is a secondary CIMI res
e the Cl oudEnt r yPoi nt does not have"a'Collection with Machi neVol une as its elen;

Table,5 — Common attributes

Attribute

Type Descriptionm

id

URI The unigue URI identifying this Resource; assigned upon Resource
creation. This attribute value shall be unique in the Provider’s cloud.
Constraints for primary and secondary Resources:

Provider: support mandatory; immutable

Consumer: support mandatory; read-only

name

string The human-readable name of this Resource; assigned by the creator
as a part of the Resource creation input.

Constraints for primary Resources:

Provider: support mandatory; mutable

Consumer: support optional; read-write

Constraints for secondary Resources:

Provider: support optional; mutable

Ent r yPoi nt shall be primary CIMI resources. All otherResources shall be secondary CIMI

ver

d by
s for

with
purce
ent

Consumer: support optionarl; read-write

description | string The human-readable description of this Resource; assigned by the

creator as a part of the Resource creation input.
Constraints for primary Resources:
Provider: support mandatory; mutable
Consumer: support optional; read-write
Constraints for secondary Resources:
Provider: support optional; mutable
Consumer: support optional; read-write

created

dateTime The timestamp when this Resource was created. The format should
be unambiguous, and the value is immutable.
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Attribute Type Description
Constraints for primary and secondary Resources:
Provider: support optional; immutable
Consumer: support optional; read-only
updated dateTime The time at which the last explicit attribute update was made on the
Resource. Note, while operations, such as "stop", do implicitly modify
the 'state' attribute, they do not change the 'updated_time'.
Constraints for primary and secondary Resources:
Provider: support optional; mutable
Consumer: support optional; read-only
properties map A map of key/value pairs (each entry called a "property"), some of
WHch-ay-contrel-oRe-ermoreaspectsthisReseuree—Propertes
may also serve as an extension point, allowing Consumers to record
additional information about the Resource.
The same "key" shall not be used more than once within a
"properties” attribute.
Each property shall contain the following nested data:
Name | property
Data | Type | Description N~
key string | The name of the property.
Constraints:
Provider: support mandatory; mutable
Consumer: support mandatoryy/read-write
value | string | The value of the property.
Constraints:
Provider: support mandatory; mutable
Consumer: supportymandatory; read-write
Constraints for primary Resour¢es:
Provider: support mandatory; mutable
Consumer: support optionalixread-write
Constraints for secondary Resources:
Provider: support optional; mutable
Consumer: support optional; read-write

1673  The following pseudo-schemas describe the-serialization of these attributes in both JSON and XMLU.:

1674 JSON derialization:

1675 "jid": string,

1676 "name": string, ?

1677 "description": sfring, ?

1678 "created": stfimng, ?

1679 "updat ed" . &siring, ?

1680 "properties": { string: string, + 3}, ?

1681 XML sdrialization:

1682 &95 xs:anyURl </id>

1683 <nanme> xs:string </ nane> ?

1684 <descri ption> xs:string </description> ?

1685 <creat ed> xs: dateTi me </created> ?

1686 <updat ed> xs: dat eTi me </ updated> ?

1687 <property key="xs:string"> xs:string </property> *
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5.11 Resource metadata

015 (E)

Implementations of this specification should allow for Consumers to discover the metadata associated
with each supported Resource type. Doing so allows for the discovery of Provider defined constraints on
the CIMI defined attributes as well as discovery of any new extension attributes or operations that the
Provider may have defined. A Resour ceMet adat a instance contains metadata describing a particular
Resource type — e.g., Net wor k, or Machi ne —including any Provider-specific capabilities or features.
The mechanism by which this metadata is made available is protocol specific.

Note that while this specification declares the Resour ceMet adat a as mutable attributes, it is

expects

dithat onhs adminictratina ticare accaniatad \with tha Deonidar aall yndata tham Caoncaoaniant
SOty oSttty a5 ers eyt He T o v1iae— Wt paate e —oBHSeaueHy

remain

Each R

read-only for Consumers.

esource's metadata shall contain the following pieces of information:

Table 6 — ResourceMetadata attributes

y they

Name

ResourceMetadata

Type URI

http://schemas.dmtf.org/cimi/1/ResourceMetadata

Attribute

Type

Description N/

id

URI

The unique URI identifying this Resource; assigned upon Resource creatio
attribute value is immutable, and shall be unique in the Provider’s cloud.
Provider: support mandatory; immutable

Consumer: support mandatory; read-only

h. This

typeURI

URI

A unique URI associated with, and.denoting, the described Resource type.
Constraints:

Provider: support mandatory;mutable

Consumer: support mandatory; read-write

name

string

The name of the describéd Resource type.
Provider: support mandatory; mutable
Consumer: support mandatory; read-write

attributes

attribute(]

A set of Provider-defined metadata that can be used by clients to discover fny

metadata associated with each attribute of the described Resource type, in
the set of extension attributes not defined in this specification.
Each attribute shall contain the following nested data:

Cluding

Nanie attribute

‘Data Type Description

name string The name of the attribute.
Provider: support mandatory; mutable
Consumer: support mandatory; read-write

namespace | URI The namespace in which this attribute is define
recommended that a dereference of this URI re
information about the attribute. This shall not bg

. Itis
urns

shall be present if describing a non-CIMI define
attribe |fe.

present if describing a CIMI-defined attribute, th

Constraints:
Provider: support mandatory; mutable
Consumer: support mandatory; read-write

type string The data type of the attribute. This shall not be

attribute.
Provider: support mandatory; mutable
Consumer: support mandatory; read-write

present if describing a CIMI-defined attribute, but
shall be present if describing a non-CIMI-defined

required boolean | Indicates whether this Resource requires this attribute
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Name ResourceMetadata
Type URI http://schemas.dmtf.org/cimi/1/ResourceMetadata
Attribute Type Description
to be present. If absent the implied value is "false."
Provider: support mandatory; mutable
Consumer: support mandatory; read-write
value any Type-specific data that describes any constraints on
constraints values of this attribute. If absent, there are no
constraints.
Note that the serialization of these "value constraints"
shrattbedetermimed Oy the type Ol e dllriUuLe, see
clause 5.11.1.
Constraints:
Provider: support mandatory; mutable
Consumer: support mandatory; read-write
Constraints:
Provider: support optional; mutable
Consumer: support optional; read-write
capabilitigs capability[] | A set of Provider-defined metadata that can be used by/Consumer to discojer any
capability or feature provided by this Provider.
Each capability shall contain the following nested,data:
Name capability
Data Type | Description ¢ 7
name string | The name of the(Capability.
Provider:Support mandatory; mutable
Consumer: support optional; read-write
uri URI A URkthat uniquely identifies the capability at a glofpal
leveh
Provider: support mandatory; mutable
Consumer: support mandatory; read-write
description | string | The human-readable description of the semantic of the
capability.
Constraints:
Provider: support mandatory; mutable
Consumer: support optional; read-write
value any The value of the capability. The specific type varies
depending on the definition of the capability. If not gresent
the capability defaults to a "boolean” type with a vallie of
"true" indicating that the specific capability is suppdrted
by the Provider.
Constraints:
Provider: support mandatory; mutable
Consumer: support mandatory; read-write
Constraints:
Provider: support optional; mutable
Consumer: support optional; read-write
aCtIOnS u\at;\.ll I[] A oct Uf PIUV;dUI delllUd UHCIG:;UI o that wart bU UQUd by CUTTOUTTICT O t\J G\Jt n the
Resource. This set represents all operations defined for this described Resource
type, which may be a superset of those operations a particular Consumer is actually
allowed to use. The subset of allowed operations for a particular Consumer shall be
those operations returned to this Consumer if querying an instance of the described
Resource type. Note that this attribute is called "actions" so as not to conflict with
the ResourceMetadata Resource's own operations.
Each operation shall contain the following nested data:
Name action
Data Type | Description
name string | The name of the operation.
46 © ISO/IEC 2015 — All rights reserved
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Name ResourceMetadata
Type URI http://schemas.dmtf.org/cimi/1/ResourceMetadata
Attribute Type Description
Provider: support mandatory; mutable
Consumer: support mandatory; read-write
uri URI A URI that uniquely identifies the operation at a
global level.
Provider: support mandatory; mutable
Consumer: support mandatory; read-write
description StNg | The human-readable descripton of the semant|c of
the operation.
Constraints:
Provider: support mandatory; mutable
Consumer: support optional; read-write
method string | The protocol-dependent verb tomse’to perform|the
operation.
Constraints:
Provider: support mandatofy; mutable
Consumer: support mahdatory; read-write
inputMessage string | The body mimeTyp€'of the request message; if may
depend on the njodel format chosen by the Prgvider.
Provider: support mandatory; mutable
Consumer: support mandatory; read-write
outputMessage | string | The bédy mimeType of the response message] it
may‘depend on the model format chosen by the
Pravider.
Constraints:
Provider: support mandatory; mutable
Consumer: support mandatory; read-write
Constraints:
Provider: suppoft optional; mutable
Consumer: support optional; read-write
When implementing or using Resour¢eMet adat a, Providers and Consumers shall adhere to the
syntax find semantics of its attributesias described in the above table as well as in the tables descijibing
embeddled Resources or related €ollections. Both Consumer and Provider shall serialize this Resdurce
as desgribed below. The following pseudo-schemas (see notation in 1.3) describe the serialization [of the
Resourge in both JSON and XML:
JSON media type: application/json
JSON derialization:
{ "resqurceURlI ": "http://schemas.dntf.org/cim/1/ ResourceMet adat a"
"Wd": string,
Tt \J/:'\nl RlL": otri ng.
"name": string
"attributes" : [
{ "nanme": string
"nanespace": string, ?
"type": string, ?
"required": bool ean, ?
...value constraints...? } *
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1717 1, 2

1718 "capabilities": [

1719 { "name": string, ?

1720 "uri": string,

1721 "description": string, ?

1722 “value": any } *

1723 1, 2

1724 "actions" [

1725 { "name": string,

1726 "uri": string,

1727 "description": string, ?

1728 "met hod": string,

1729 "i nput Message": string, ?

1730 "out put Message": string ? }, *

1731 . ?

1732 "operations": [

1733 { "rel": "edit", "href": string }, ?

1734 { "rel": "delete", "href": string } ?

1735 1 2

1736

1737 }

1738 XML media type: application/xml

1739 XML serialization:

1740 <Resour ceMet adat a xm ns=!http://schemas. dntf.org/cim/1">
1741 <id> xs:anyURl </id>

1742 <nane> xs:string </ hame>

1743 <typeURI > xs:aflyURl </typeURl >

1744 <attribute (hame="xs:string" nanespace="xs:anyURI"? type="xs:string"
1745 requi red="xs: bool ean"? >

1746 .. (Value constraints...?

1747 </atlribute> *

1748 £Lecapabi l ity name="xs:string"? uri="xs:anyURl" description="xs:string"?>
1749 XS: any*

1750 </capability> *

1751 <action name="xs:string" uri="xs:anyURl " description="xs:string"?
1752 met hod="xs: string" input Message="xs:string"?
1753 out put Message="xs:string"? /> *

1754 <operation rel="edit" href="xs:anyURl "/> ?

1755 <operation rel ="del ete" href="xs:anyURl"/> ?
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<XS:any>*

</ Resour ceMet adat a>

Additional metadata about the Resource or attributes may be included by the Provider.

5111

Serialization of attribute value constraints

The following examples describe the values, syntax, and serialization of the "value constraints" attribute
(sub-attribute of "attributes"), which has a type of "any."

type="string"

The JS

The XM

DN shall be of the form:

"values": [ string, +] ?

L shall be of the form:

<val ue> xs:string </val ue> *

type="|nteger"

The JS

The XM

The tot

type=ll
The JS

The XM

Only or

5.11.1.
The fol

DN shall be of the form:
"val ues": [ nunber, + 1], ?

"ranges": [ { "low': nunber, "high": nunmber }, +\} ?

L shall be of the form:
<val ue> xs:integer </value> *

<range | ow="xs:integer" high="xs:integer'/> *
b| value space of an 'integer' attribute is the accumulation of all values and ranges.
boolean™

DN shall be of the form:

"val ue": bool ean ?

L shall be of the form:

<val ue> xs: bool ean\</ val ue> ?

e “value” is permitted. It indicates whether the attribute is required to be either “true” or “falg

Examples

bwing ‘€xample shows a sample metadata document for a Vol umeConf i gur ati on Reg

e

ource

in XML [that lists the allowable values for the "format" attribute and has been extended with a "LocTion"
string afttribate:
<Resour ceMet adata xm ns="http://schemas.dmf.org/cim/1">
<id> http://exanpl e.org/types/VC </id>
<typeURI > http://schemas. dntf.org/cim/1/ Vol unmeConfiguration </typeURl >
<name> Vol uneConfi gurati on </ nane>
<attribute name="format" type="string" required="fal se">
<val ue> ext4 </val ue>
<val ue> ntfs </val ue>
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1792 </attribute>
1793 <attribute name="Locati on" nanespace="http://exanple.org/" type="string"/>
1794 </ Resour ceMet adat a>

1795  The following example shows the same Vol uneConf i gur at i on, but the "Location" attribute is
1796 restricted to a set of values and is required:

1797 <Resour ceMet adata xm ns="http://schemas. dntf.org/cim/1">

1798 <id> http://exanpl e.org/types/VC </id>

1799 <typeURI > http://schemns.dntf.ora/cinm/1/VoluneConfiguration </typeURl >
1800 <nanme> Vol uneConfiguration </ nanme>

1801 <attribute name="format" type="string" required="false">

1802 <val ue> ext4 </val ue>

1803 <val ue> ntfs </val ue>

1804 <[attribute>

1805 <attribute nane="Location" namespace="http://exanpl e. ofg/™ type="string"
1806 requi red="true">

1807 <val ue> NYC </ val ue>

1808 <val ue> LAX </val ue>

1809 </attribute>

1810 </ Resour ceMet adat a>

1811 The following example shows the same VolumeConfiguration serialized in JSON:

1812 { "resourceURI": "http://schemas.dnd'f" org/ cini/ 1/ Vol uneConfi guration",
1813 "id": "http://exanple.org/typestVC',

1814 "typeURI": "http://schenmas.dntf.org/cim/1/ Vol umeConfiguration”,
1815 "nane": " Vol uneConfi gur ati-on",

1816 "attributes": [

1817 { "nane": "fornmat'y

1818 "type": "st&ing",

1819 "requi red~ fal se,

1820 "values": [ "ext4", "ntfs" ]

1821 b,

1822 {<™nanme": "Location",

1823 "nanespace": "http://exanple.org",

1824 Type . ~string.,

1825 "required": true,

1826 "val ues": [ "NYC', "LAX" ]

1827 }

1828 ]

1829 }
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The following example shows a Volume serialized in JSON that provides an action of data compression.
In this specific example, the method returned (POST) is for the CIMI HTTP protocol; should another
protocol be implemented (e.g., SOAP), the "method" is different:

{ "resourceURI": "http://schemas.dntf.org/cim/1/VoluneConfiguration",
"id": "http://exanple.org/types/ V',
"typeURI": "http://schemas.dntf.org/cim/1/ Vol ume",
"nanme": "Vol une",

"actions": [

1
"nane": "conpress",
"uri": "http://exanple.org/cim/action/conpress"
"description": "Conpress the data stored in the vol une",
"met hod": " POST"
}
]
}
5.11.2| Capabilities
Table 7] describes the capability URIs defined by this specification. Providers may define new URIsland it
is recommmended that these URIs be dereferencable such.that Consumers can discover the details |of the
new capability. The "Resource Name" column contains he‘name of the Resource that may contair the
specifigd capability within its Resour ceMet adat a.JThe "Capability Name" column contains the hame
of the specified capability and shall be unique withiithe scope of the corresponding Resource. Eath
capabillty's URI shall be constructed by appending the "Resource Name", a slash(/), and the "Capa3bility
Name" [to "http://schemas.dmtf.org/cimi/1/capability/". For example, the Machi ne' s "InitialState"

capabil

Capabi
associd
Cl oud

Each o
capabil

ty shall have a URI of:
http://schemas. dnt f. org/ ciniv/ 1/ capability/ Machine/lnitial State

ities that apply to the Providerin general, and are not specific to any one Resource, shall b
ted with the Cl oudEnt r yPoi nt Resource (in case a capability applies only to the
Ent r yPoi nt Resauree itself, its definition indicates this).

ne of these capablilities may be set to some value, or may be absent. The meaning of an ab
ty is defined as\follows:

For boolean-valued capabilities: same as a “false” value.

For other capabilities that use a single value or a list of values among an enumeration: s3
no“particular preference or restriction being enforced for this value.

w

sent

me as

Table 7 — Capability URIs

Resource Name | Capability Name Description

CloudEntryPoint ExpandParameter If true, the Provider shall support the $expand query
parameter.

CloudEntryPoint FilterParameter If true, the Provider shall support the $f i | t er query
parameter.

CloudEntryPoint FirstParameter

If true, the Provider shall support both the $f i r st and
$l ast query parameters.

CloudEntryPoint SelectParameter

If true, the Provider shall support the $sel ect query
parameter.
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Resource Name | Capability Name

Description

CloudEntryPoint FormatParameter

If true, the Provider shall support the $f or mat query
parameter.

CloudEntryPoint OrderByParameter

If true, the Provider shall support the $or der by query
parameter.

CloudEntryPoint QueryPathNotation

If true, the Provider shall support the use of path-like
notation with query parameter $sel ect (see 4.1.6.3) to
disambiguate between attributes of a Collection
Resource and attributes of each items in the Collection if
subsetting.

CloudEntryPoint MaxPropertyltems

If set, the Provider shall support a ‘Properties’ attribute

he size
specified by this capability.

System SystemComponentTemplateByValue

If true, the Provider shall support the specificatiop of
ComponentTemplates by value in SystemTemplates.

Machine DefaultlnitialState

If this capability is set, unless otherwise, provided (e.g.,
by a MachineTemplate "initialState;}’ attribute), the
Provider shall set a new Maching)to’'this state value,

assuming the value is compatible with the Initial3tates
capability, if set.

Machine InitialStates

If this capability is set, .@nd/if using a MachineTgmplate
that has an “initialState™ attribute, a Consumer shall use
an initialState value.from the set of values of this
capability.

Machine MachineConfigByValue

If true, the Provider shall support specifying
MachineConfigurations by value. If true, the
MachineTemplateByValue shall also have the vdlue true.

Machine MachineCredentialByValue

If trueythe Provider shall support specifying Credentials
by ¥alue in Machine create operations. If true, the
MachineTemplateByValue capability shall also have the
yalue true.

Machine MachinelmageByValue

If true, the Provider shall support specifying
Machinelmages by value in Machine create opergtions. If
true, the MachineTemplateByValue capability shpll also

have the value true.

Machine MachineVolumeTemplatesByValue

If true, the Provider shall support specifying
VolumeTemplates by value in Machine create
operations. If, then the MachineTemplateByValu
capability shall also have the value true.

Y%

Machine MachineTemplateByValue

If true, the Provider shall support specifying
MachineTemplates by value in Machine create
operations.

Machine MachineStopForce

If true, the Provider shall support the “force” optign on the
stop and restart operations on Machines.

Machine MachineStopForceDefault

If true, the Provider shall forcefully stop Machines if no
other indication is provided. Otherwise, the Provifder shall
gracefully stop Machines.

Machine RestoreFromimage

If true, the Provider supports restoring Machines|from
Machinelmages that are not SNAPSHOT
A .

Machine UserData

If set, indicates which userData injection method shall be
used by the Provider.

Machine MachineAvailabilityLevel

If true, the Provider supports the notion of an availability
level for the Machine Resource. The availability level and
its value constraints are advertised as an extension
attribute by the way of the Machine and
MachineTemplate ResourceMetadata.

Credential CredentialTemplateByValue

If true, the Provider shall support specifying
CredentialTemplates by value in Credential create
operations.

Volume

SharedVolumeSupport

If true, the Provider shall support that a single Volume

52
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Resource Name | Capability Name

Description

Resource can be shared by multiple Machines.

Volume VolumeConfigByValue

If true, the Provider shall support specifying
VolumeConfigurations by value in the Volume create
operation. If true, the VolumeTemplateByValue capability
shall have the value true.

Volume VolumelmageByValue

If true, the Provider shall support specifying
Volumelmages by value in the Volume create operation.
If true, the VolumeTemplateByValue capability shall have
the value true.

Volume VolumeSnapshot

If true, the Provider shall support creating a new

\olumalmaoa by rafaranaoina an avictina \/al o
Y-orarHerHage-oBy-—rerereromrigant Hg—-Orot

Volume VolumeTemplateByValue

If true, the Provider shall support specifying the
VolumeTemplates by value in Volume create‘opgrations.

Volume VolumeAvailabilityLevel

If true, the Provider supports the notion 6f an avdilability
level for the Volume Resource. The availability Iqvel and
its value constraints are advertised'asjan extensjon

attribute by the way of the Volumetahd VolumeTgmplate
ResourceMetadata.

Network NetworkConfigByValue

If true, the Provider shall support specifying
NetworkConfigurations By/value in Network creafe
operations.

Network NetworkTemplateByValue

If true, the Provider shall support specifying Network
Templates by value-in Network create operationg.

Network DefaultnitialState

If this capability.is set, unless otherwise provided (e.g.,
by a NetwerkTemplate "initialState" attribute), th{
Provider'shall set a new Network to this state value,

assuming’the value is compatible with the Initial$tates
capability, if set.

Network InitialStates

I this capability is set, and if using a NetworkTgmplate
that has an “initialState” attribute, a Consumer shall use
an initialState value from the set of values of this
capability.

NetworklPort NetworkPortConfigByValue

If true, the Provider shall support specifying
NetworkPortConfigurations by value in NetworkHort
create operations.

NetworkPort NetworkPortTemplateByValue

If true, the Provider shall support specifying
NetworkPortTemplates by value in NetworkPort ¢reate
operations.

NetworkPort DefaultlnitialState

If this capability is set, unless otherwise provided (e.g.,
by a NetworkPortTemplate "initialState" attribute), the
Provider shall set a new NetworkPort to this stat¢ value,
assuming the value is compatible with the InitialStates
capability, if set.

NetworkPort InitialStates

If this capability is set, and if using a
NetworkPortTemplate that has an “initialState” aftribute,

a Consumer shall use an initialState value from the set of
values of this capability.

ForwardingGroup | MixedNetwork

If true, a Provider shall support ForwardingGrougs that
can have both private and public connections at fhe

same time. Otherwise, ForwardingGroups shall have only
private or public connections at the same time.

Job JobRetention If set, the value of this capability shall indicate the
minimum number of minutes a job shall be retained by
the Provider before it is deleted.

Meter MeterConfigByValue If true, the Provider shall support specifying
MeterConfigurations by value in Meter create operations.

Meter MeterTemplateByValue If true, the Provider shall support specifying
MeterTemplates by value in Meter create operations.

EventLog Linked If true, the Provider shall delete EventLogs that are

associated with Resources if the Resource is deleted.
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The following examples show the Resour ceMet adat a for a Machi ne that advertises some of its
capabilities:
JSON serialization:
{ "resourceURI": "http://schemas.dntf.org/cim/1/ ResourceMt adata",
"id": "http://exanpl e.conm types/Machi ne"
"typeURI": "http://schemas.dntf.org/cim/1/ Machi ne",
"nanme": " Machi ne"

"capabilities": [

{ "uri"
"http://schemas. dntf.org/cim/ 1/ capability/Machi ne/ Machi neConfiygByVal ue"
"val ue": true },

{ "uri"
"http://schemas. dntf.org/cim/ 1/ capability/Machi ne/ Machi*nel nageByVal jue"
"val ue": true },

{ "uri"
"http://schemas. dntf.org/cim/ 1/ capability/Michi ne/Defaultinitial Stafte",
"val ue": "STARTED' }

}

XML sdfrialization:

<Resour ceMet adata xm ns="http://schepas.dmf.org/cim/1">
<id> http://exanpl e.org/types/iachi ne </id>
<typeURI > http://schemas. dntfi. org/ ci mi / 1/ Machi ne </typeURl >
<nane> Machi ne </ name>

<capability
uri="http://schemas. dmyf.org/cim/ 1/ capability/ Machi ne/ Machi neConfi gByVal ue" >

true
</ capability>

<capabi | i ty
uri ="httpsARschenas. dntf.org/cim/1/ capability/ Machi ne/ Machi nel mageByVal ug' >

true
</capability>
Scapability

ufl I —";II. U, I‘I’bbilcllub. l.jlll.f . Ul gl’ bi Ili I‘ 1/’ LCI.PG.IUI i | L yl’ IIV‘ﬂ.bili IICI' '\Wf aui L i lli L I Cl; ol dl '>
STARTED
</ capability>

</ Resour ceMet adat a>

5.11.3 ResourceMetadataCollection Resource

A Resour ceMet adat aCol | ect i on Resource represents the Collection of Resour ceMet adat a
Resources within a Provider and follows the Collection pattern defined in clause 5.5.12. Note that
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modifications of the Resources within this Collection are typically reserved for administrator types of CIMI
Consumers. This Resource shall be serialized as follows:

JSON serialization:

{ "resourceURI": "http://schemas.dntf.org/cim/1/ ResourceMetadataCollection",

d": string,

"count": nunber,

"resour ceMet adat as": [

}

XML sefrialization:

5.12 Cloud Entry Point

The Clgud EntrxPoint (CI oudEnt r yPoi nt Resource) represents the entry point into the cloud
defined| by, the) CIMI Model. The Cloud Entry Point implements a catalog of Resources, such as

{ "resourceURlI": "http://schemas.dntf.ora/cim/1/ResourceMet adata",
"id": string,
remai ni ng ResourceMetadata attributes ...
Po
1, ?
"operations": [ { "rel": "add", "href": string } ? ]

<Col | ecti on

<i

<count > xs:integer </count>

<Resour ceMet adat a>

</ Resour ceMet adat a> *
<operation rel ="add“/href="xs:anyURl "/ > ?
<XS:any>*

</ Col | ecti on>

resourceURl ="http://schenas. dntf. org/ cisn/ 1/ Resour ceMet adat aCol | ecti on['
xm ns="http://schemas. dntf.org/cim/i'>
d> xs:anyURl </id>

<id> xs:anyURl </id>

remai ni ng ResourceMet'adata attributes ...

Syst ejms.Syst emTenpl at es, Machi nes, Machi neTenpl at es, etc., that can be queriedjand

browsed by the Consumer.

Figure 1 illustrates the Cl oudEnt r yPoi nt and its relationship to other Resources. Although this
drawing is in the style of a Resource Relationship diagram, the use of UML is neither rigorous nor

normative.
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CloudEntryPoint

+id[1]: string

+name[0..1]: string
+description[0..1]: string
+created[0..1]: dateTime
+updated[0..1]: dateTime
+properties[0.."]: property
+baseURI[1]: URI

+resourceMetadatal0..1]: collection

+systems[0..1]: collection

+system [ emplates[0..1]: collection

+machines[0..1]: collection

1 0.." | Resource Metadata

1 0.." | System

1 0.." | System Template

If a Conlsumer issues a read on the"Cl"oudEnt r yPoi nt Resource, the Provider shall return a
Cl oudEnt r yPoi nt Resource that only catalogs Resources on which this Consumer is allowed fo

Illﬂh:ﬁIGTGIIIP:U[G:[G..:]. I.'U::UI.'I.;UII ‘I U L
+machineConfigs[0..1]: collection
+machinelmages[0..1]: collection

+credentials[0..1]: collection

+credentialTemplates[0..1]: collection L 0. 3

+volumes[0..1]: collection

+volumeTemplates[0..1]: collection
+volumeConfigs[0..1]: collection
+volumelmages[0..1]: collection

+networks[0..1]: collection
+networkTemplates[0..1]: colle

+networkConfigs[0..1]: collection

+networkPorts[0..1]: collection

+networkPortTemplates[0..1]: collection
+networkP ortConfigs[0..1]: collection

+addresses[0..1]: collection

+address Templates[0..1]: collection
+forwardingGroups([0..1]:collection
.. 1]:collection

+forwardingGroup Templates[0
+jobs[0..1]: collection
+meters[0..1]: collection

+meterTemplates[0..1]: collection

+meterConfigs[0..1]: collection
+eventLogs[0..1]: collection

+eventLogTemplates[0..1]: collection

Machine

ction

Figure 1 - Cloud Entry Point

perforn} operations.Table 8 describes the attributes for the Cl oudEnt r yPoi nt Resource.
Table 8 — CloudEntryPoint attributes

Name CloudEntryPoint

Type URI http://www.dmf.org/cimi/CloudEntryPoint

Attribute Type Description

baseURI URI An absolute URI that references the "base URI" of the Providel. This
URI shall be used to convert relative URIs to Resources within fthis
PIUViU‘CI tU dIUDU;UtU UR;b SCC t:lc "UR:D" L,:auac Uf G\,.-)
Constraints:
Provider: support mandatory; immutable
Consumer: support mandatory; read-only

resourceMetadata collection A reference to Resour ceMet adat a Collection of this Cloud Entry

[Resource Point. The Collection contains a description of the Resources supported
Metadata] by the Provider. If a Resource does not have any metadata, it shall not
appear in this list, e.g., it has no constraints beyond what the CIMI
specification defines nor does it have any extension attributes.
Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
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Name CloudEntryPoint
Type URI http://www.dmf.org/cimi/CloudEntryPoint
Attribute Type Description
systems collection A reference to the Syst entCol | ect i on of this Cloud Entry Point.
[System] Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
systemTemplates collection A reference to the Syst enfTenpl at eCol | ect i on of this
[System CloudEntry Point.
Template] Constraints:
Provider: support optional; mutable
Consumer: support optional, read-only
machines collection A reference to the Machi neCol | ect i on of this Cloud Entry Point.
[Machine] Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
machineTemplates collection A reference to the Machi neTenpl at eCol | €et1 on of thig Cloud
[Machine Entry Point.
Template] Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
machinedonfigs collection A reference to the Machi neConfii gur ati onCol | ecti of of this
[Machine Cloud Entry Point.
Configuration] | Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
machinelfages collection A reference to the Machi nel mageCol | ect i on of this Clojd Entry
[Machine Point.
Image] Constraints:
Provider: support optional; mutable
Consumer:support optional; read-only
credentials collection A reference to the Cr edent i al Col | ect i on of this Cloud Entry
[Credential] Point:
Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
credentiallfemplates collection A reference to the Cr edent i al Tenpl at eCol | ecti on of this
[Credential Cloud Entry Point.
Template] Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
volumes collection A reference to the Vol uneCol | ect i on of this Cloud Entry Point.
[Volume] Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
volumeTemplates collection A reference to the Vol uneTenpl at eCol | ect i on of this Cloud
[Volume Entry Point.
Template] Constraints:
Provider: elllnlr_\nrf nr\finnql; mutable
Consumer: support optional; read-only
volumeConfigs collection A reference to the Vol uneConfi gurati onCol | ecti on of this
[Volume Cloud Entry Point.
Configuration] | Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
volumelmages collection A reference to the Vol unel nageCol | ect i on of this Cloud Entry
[Volume Point.
Image] Constraints:

Provider: support optional; mutable
Consumer: support optional; read-only
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Name CloudEntryPoint
Type URI http://www.dmf.org/cimi/CloudEntryPoint
Attribute Type Description
networks collection A reference to the Net wor kCol | ect i on of this Cloud Entry Point.
[Network] Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
networkTemplates collection A reference to the Net wor kTenpl at eCol | ect i on of this Cloud
[Network Entry Point.
Template] Constraints:
Provider: support optional; mutable
Consumer: support optional, read-only
networkCpnfigs collection A reference to the Net wor kConf i gur ati onCol | ect.J’on of this
[Network Cloud Entry Point.
Configuration] | Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
networkPerts collection A reference to the Net wor kPor t Col | ect i~On of this Cloudl Entry
[NetworkPort] | Point.
Provider: support optional; mutable
Consumer: support optional; read-only
networkPrtTemplates collection A reference to the Net wor kPQrDTenpl at eCol | ect i on|of this
[NetworkPort | Cloud Entry Point.
Template] Constraints:
Provider: support optienal; mutable
Consumer: supporioptional; read-only
networkPertConfigs collection A reference to thesNet wor kPor t Conf i gur ati onCol | e¢ti on of
[NetworkPort | this Cloud Entry\Pgint.
Configuration] | Constraints:
Provider:support optional; mutable
Consumer: support optional; read-only
addresse collection A reference to the Addr essCol | ect i on of this Cloud Entry Point.
[Address] Consfraints:
Provider: support optional; mutable
Consumer: support optional; read-only
addressT¢mplates collection A reference to the Addr essTenpl at eCol | ect i on of thig Cloud
[Address Entry Point.
Template] Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
forwardingGroups collection A reference to the For war di ngGr oupCol | ect i on of thig Cloud
[Forwarding Entry Point.
Group] Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
forwardingGrodpTemplates | collection A reference to the For war di ngGr oupTenpl at eCol | ec{i on of
[Forwarding this Cloud Entry Point.
GFOHID Constraints:
Template] Provider: support optional; mutable
Consumer: support optional; read-only
jobs collection A reference to the JobsCol | ect i on of this Cloud Entry Point.
[Job] Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
meters collection A reference to the Met er Col | ect i on of this Cloud Entry Point.
[Meter] Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
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Name CloudEntryPoint
Type URI http://www.dmf.org/cimi/CloudEntryPoint
Attribute Type Description
meterTemplates collection A reference to the Met er Tenpl at eCol | ect i on of this Cloud Entry
[Meter Point.
Template] Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
meterConfigs collection A reference to the Met er Conf i gur ati onCol | ecti on of this
[Meter Cloud Entry Point.
Configuration] | Constraints:
Provider: support optional, mutable
Consumer: support optional; read-only
eventlLog collection A reference to the Event LogCol | ect i on of this Cléud En{ry Point.
[EventLog] Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
eventLogfemplates collection A reference to the Event LogTenpl at eColDect i on of tHis Cloud
[EventLog Entry Point.
Template] Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
Each of the Collections mentioned in Table 8 are defined within the felated Resource definition clapises.
For exgmple, the Machi neCol | ect i on Resource is defined in clause 5.14.2 as part of the
Maching-related Resources.
When implementing or using CI oudEnt r yPoi nt , Providers and Consumers shall adhere to the|syntax

and semantics of its attributes as described in the abovetable as well as in the tables describing

embed
as desq
Resour

JSON n

led Resources or related Collections. Both Coftisumer and Provider shall serialize this Resa
ribed below. The following pseudo-schemas\(see notation in 1.3) describe the serialization
ce in both JSON and XML:

nedia type: application/json

JSON derialization:

{ "resourceURl ": "http~A'schemas.dntf.org/cim/1/ C oudEntryPoint",
"id": string,
"name": string,\?
"description"s string, ?
"createdtS'string, ?
"upddted": string, ?
"properties": { string: string, +}, ?

“baseURI ": string,

urce
of the

"resourceMetadata": { "href": string }, ?
"systens": { "href": string }, ?
"systenTenpl ates": { "href": string }, ?
"machines": { "href": string }, ?

"machi neTenpl ates": { "href": string }, ?
"machi neConfigs": { "href": string }, ?

"machi nel mges": { "href": string }, ?
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1972 "credentials": { "href" string }, ?

1973 "credential Tenpl ates": { "href" string }, ?
1974 "volunes": { "href": string }, ?

1975 "vol uneTenpl ates": { "href": string }, ?

1976 "vol uneConfigs": { "href": string }, ?

1977 “vol unel mages": { "href": string }, ?

1978 "networks": { "href": string }, ?

1979 "networkTenpl ates": { "href": string }, 2
1980 "networ kConfigs": { "href": string }, ?

1981 "networkPorts": { "href": string }, ?

1982 "net wor kPort Tenpl ates": { "href": string }, ?
1983 "networ kPort Configs": { "href": string }, ?
1984 "addresses": { "href": string }, ?

1985 "addressTenpl ates": { "href": string }, ?
1986 "forwardi ngGoups" { "href": string }, ?

1987 "forwardi ngG oupTenpl ates” { "href": string }, ?
1988 "jobs": { "href": string }, ?

1989 "meters": { "href": string }, ?

1990 "neterTenpl ates": { "href": string }, ?

1991 "meterConfigs": { "href": string }, ?

1992 "event Logs": { "href": string },

1993 "event LogTenpl ates": { "href": string }, ?
1994 "operations": [

1995 { "rel": "edit", "href%string } ?

1996 1 2

1997

1998 }

1999 XML media type: application/xml

2000 XML sdrialization:

2001 <d oudEntryPoi nt xm ns="http://schemas. dntf.org/cim/1">
2002 <j-dx Xs:anyURl </id>

2003 Zpane> xs:string </ nane> ?

2004 <description> xs:string </description> ?
2005 <created> xs:dateTine </created> ?

2006 <updat ed> xs: dat eTi ne </ updated> ?

2007 <property key="xs:string"> xs:string </property> *
2008 <baseURI > xs: anyURl </baseURl >

2009 <resour ceMet adat a href="xs:anyURI"/> ?

2010 <systens href="xs:anyURl "/> ?

60 © ISO/IEC 2015 — All rights reserved


https://iecnorm.com/api/?name=5530ed5126da372d4b3664cb858d6b6e

ISO/IEC 19831:2015 (E)

2011 <syst enTenpl ates href="xs:anyURl "/> ?
2012 <machi nes href="xs:anyURl "/ > ?

2013 <machi neTenpl at es href="xs:anyURl "/> ?
2014 <machi neConfigs href="xs:anyURl "/> ?

2015 <machi nel mages href="xs:anyURl "/ > ?

2016 <credentials href="xs:anyURlI"/> ?

2017 <credenti al Tenpl at es href="xs:anyURI "/> ?
2018 <vol unes href="xs:anyURl "/> ?

2019 <vol umeTenpl ates href="xs:anyURI"/> ?
2020 <vol uneConfigs href="xs:anyURl"/> ?

2021 <vol unel mages href="xs:anyURl "/ > ?

2022 <networ ks href="xs:anyURl "/> ?

2023 <net wor kTenpl at es href="xs:anyURI "/ > ?
2024 <net wor kConfi gs href="xs:anyURlI"/> ?

2025 <networ kPorts href="xs:anyURl "/> ?

2026 <net wor kPor t Tenpl at es href="xs: anyURl "/ > ?
2027 <net wor kPort Confi gs href="xs:anyURI"/> ?
2028 <addresses href="xs:anyURl"/> ?

2029 <addr essTenpl ates href="xs:anyURl"/> ?
2030 <f orwar di ngG oups href="xs:anyURIl "/ >
2031 <f or war di ngGroupTenpl at es href =" xgxanyURl "/ > ?
2032 <j obs href="xs:anyURI"/> ?

2033 <nmeters href="xs:anyURl"/> ?

2034 <net er Tenpl at es href =" xsxanyURl "/ > ?

2035 <met er Confi gs href="xsranyURl "/> ?

2036 <event Logs href="xs:anyURl "/> ?

2037 <event LogTenpl aties * hr ef ="xs: anyURI "/ > ?
2038 <operation rél ="edit" href="xs:anyURl"/> ?
2039 <xs:any>*

2040 </ d oudEAt+YyPoi nt >

2041 5.12.1| Operations

2042 This Rgsolfce supports the Read and Update operations.

2043 5.13 System Resources and relationships

2044 Figure 2 illustrates the Resources involved in constructing a Syst emand their relationships. Although
2045 this drawing is in the style of a Resource Relationship diagram, the use of UML is neither rigorous nor
2046 normative.
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+System

System 04 0. System Template

+id[1]: string . +id[1]: ref

+name[0..1]: string *Machine - +name[1]: string

+description[0..1]: string 0.1 0. +desecription[1]: string

+created[0..1]: dateTime +Credential +created[0..1]: dateTime

+updated[0..1]: dateTime 0.1 0.F +updated[0..1]: dateTime

+properties[0.."]: property Vol +properties[0.."]: property

+state[1]: string LIE +componentDescriptors[0.."]: componentDescriptor

L. . ; 0.1 0."

systems[0..1]: collection

+machines[0..1]: collection +Network

+credentials[0..1]: collection 0.1 0."

+tvolun finn .

+netwprks[0..1]: collection 0N13twurkl-’urt G

+netwprkPorts[0..1]: collection " "

+addrgsses[0..1]: collection +Address

+forwqrdingGroups[0..1]: collection | 0.1 0."

+metdrs[0..1]: collection )

+eventLog[0..1]: ref +ForwardingGroup

7 7 0.1 0."
+Meter +Eventlog
0.* 0.*
Figure 2 - System Resources

5.13.1| System
A Systlemis a realized Resource that consists of one or mgre*Net wor ks, Vol unes, Machi nds,
(and others) that could be connected and associated with:each other. A Syst emcan be created ffom the
interprdtation of a Syst emTenpl at e. A Syst emcanibe operated and managed as a single Regource
and usdally forms a stack of service. For example, a-shopping cart system consists of machines fof web

servers
may dif

A Syst
owned

lifecycle of the Syst em In particularf.if a Syst emis deleted, all of its owned Resources shall alsg

deleted

Howev
owned
Syst ¢

and databases, network addresses for publi¢ access, and volumes for database files. A Sy
ectly provide a user-facing component,.0rmay provide an infrastructure component.

emhas several "top-level" attributes that are Collections of references to Resources that a
by the Syst em A Resource that is owned by a Syst emhas its lifecycle directly tied to thg

. Generally, operations onla)Sy st emtranslate into operations on its owned Resources.

br, a Resource owned-hy a Syst emmay in turn refer to some other Resources that are no
by this Syst eme'g/, a Machi ne in a Syst emcan refer to a Vol une that is not owned
Im More precisely;“the following rules apply:

By defadlt;-all Resources that are created as the result of a System creation are also owr
the Sy'st em (This rule can be overridden by subsequent modifications to the top-level
Syst.emCollection attributes.)

stem

be

by this

ed by

Ownership of a Resource by a Syst emis expressed by including the reference to the

Resource in the appropriate top-level System Collection attribute, or by ownership to a sub-

Syst emof this Syst em(i.e., ownership is transitive across hierarchies of Syst ens).

If a Resource other than a Syst emis added to an existing Syst em(i.e., becomes owned by

the Syst emby insertion of its reference to the appropriate top-level Syst emCollection

attribute), other Resources already referred by this added Resource are by default not owned
by the Syst em (This rule can be overridden by subsequent modifications to the top-level

Syst emCollection attributes.)
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A Resource shall not be owned by more than one Syst emat any point in time (unless there is an
ownership relationship between these Syst ens). Note that a Resource does not need to owned by a
Syst em(i.e., part of any of its Collection attributes) to be references/used by a Resource in the

Syst em By not including it in any of the Collections, the Resource is simply not part of any actions
performed on the Syst em Table 9 describes the System attributes.

Table 9 — System attributes

Name System
Type URI http://schemas.dmtf.org/cimi/1/System
Attribute Fype——Deseription
state string The operational state of the System.
Allowable values include: (See 5.14.1.)
CREATING: The System is in the process of being created.
STARTING/STARTED/STOPPING/STOPPED/PAUSING/PAUSED/SUSPENDING
ISUSPENDED: The Syst emshall be in one of these states'if all the Madhi nes
referenced by the Syst emare in that state. See clause §x14.1 for the list|of
available actions based on the state of a Machi ne. Suchtransitional stajes may
just indicate that all Machi nes in a Syst emare.undergoing the same dperation
(e.g., “start”), without the Sy st embeing actually.8pérated on (e.g., no “sfart” done
at Syst emlevel). An actual operation on a SySt emmay be traced by qyierying
the “job” entity.
MIXED: The Syst emshall be in this state if either no Machi nes are referenced
by this Syst emor Machi nes referenced by this Syst emare in varying states.
Such varying states are likely to oectr when an operation is in progress op a
Syst em resulting in transitions)ofits Machi ne states toward a new cornmon
state (e.g., STOPPED, STARTED) but at a different pace, or sequentially [one after
the other.
DELETING: The Syst emis in the process of being deleted.
ERROR: The Providefhas detected an error in the System.
The operations that result in transitions to the above defined states are ddfined in
clause 5.13.1.2,
Constraints:
Provider: support mandatory; mutable
Consumer: support mandatory; read-only
systems collection A referenice to the list of references to nested Syst ens owned by this Syst em
[System Adding an item (of type Sy st em) to this list is logically equivalent to assogiating
System] the'referenced Sy st emto this Sy st emwith a "containment relationship|"
Removing an item from this list is logically equivalent to de-associating th¢
referenced Sy st emfrom this Syst em
Note: The Syst enSyst emResource type represents an association befween
the Syst emand another Syst em It is defined in clause 5.13.1.1.1.
Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
machines collection A reference to the list of references to Machi nes owned by this Syst efn Adding
[System an item (of type Machi ne) to this list is logically equivalent to associating the
Maehine] VECTT e tothis Sy S temwitha contaimment Tefationship: - Removing an item
from this list is logically equivalent to de-associating the Machi ne from this
System
Note: The Syst enmvchi ne Resource type represents an association between
the Syst emand a Machi ne. Itis defined in clause 5.13.1.1.2.
Provider: support optional; mutable
Consumer: support optional; read-only
credentials collection A reference to the list of references to Cr edent i al s owned by this Syst em
[System Adding an item (of type Cr edent i al ) to this list is logically equivalent to
Credential] | associating the Cr edent i al to this Syst emwith a "containment relationship."
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Name System
Type URI http://schemas.dmtf.org/cimi/1/System
Attribute Type Description
Removing an item from this list is logically equivalent to de-associating the
Credenti al from this Syst em
Note: The Syst enCr edent i al Resource type represents an association
between the Syst emand a Cr edent i al . It is defined in clause 5.13.1.1.3.
Provider: support optional; mutable
Consumer: support optional; read-only
volumes collection A reference to the list of references Vol unes owned by this Syst em Adding an
[System item (of type VoI un®e) to this list is logically equivalent to associating the Vol une
Volume] to this Sy st emwith a "containment relationship." Removing an item/fror this list
is logically equivalent to de-associating the Vol une from this Syst.em
Note: The Syst enVol une Resource type represents an assqciation befween
the Syst emand a Vol une. It is defined in clause 5.13.1,1'4:
Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
networks collection A reference to the list of references Net wor ks.6wned by this Syst em Adding
[System an item (of type Net wor k) to this list is logicatiy\equivalent to associating the
Network] Net wor Kk to this Syst emwith a "containment’relationship." Removing gn item
from this list is logically equivalent to de<associating the Net wor k from this
System
Note: The Syst emNet wor k Resodrce type represents an association Hetween
the Syst emand a Net wor k At'is/defined in clause 5.13.1.1.5.
Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
networkPerts collection A reference to the listofreferences Net wor kPor t s owned by this Sy sft em
[System Adding an item (of type Net wor kPor t ) to this list is logically equivalent|to
NetworkPort] associating the Net wor kPor t to this Syst emwith a "containment relafionship."
Removing an item from this list is logically equivalent to de-associating th¢
Net wor kPor t from this Syst em
Note: The'Syst emNet wor kPor t Resource type represents an associgtion
betwéen the Syst emand a Net wor kPor t . It is defined in clause 5.13]1.1.6.
Provider: support optional; mutable
Consumer: support optional; read-only
addresse collection A reference to the list of references Addr esses owned by this Syst enmp Adding
[Systein an item (of type Addr ess) to this list is logically equivalent to associating the
Address] Addr ess to this Syst emwith a "containment relationship." Removing gn item
from this list is logically equivalent to de-associating the Addr ess from this
System
Note: The Syst emAddr ess Resource type represents an association Hetween
the Syst emand a Addr ess. It is defined in clause 5.13.1.1.7.
Provider: support optional; mutable
Consumer: support optional; read-only
forwardingGroups | collection A reference to the list of references For war di ngGr oups owned by this
[System Syst em Adding an item (of type For war di ngGr oup) to this list is logically
gorwa]rdlng equivalent to associating the For war di ngG oup to this Syst emwith a
roup

"containment relationship.” Removing an item from this list is logically equivalent to
de-associating the For war di ngG- oup from this Syst em

Note: The Syst enfor war di ngG oup Resource type represents an
association between the System and a For war di ngGr oup. It is defined in
clause 5.13.1.1.8.

Constraints:
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Name System

Type URI http://schemas.dmtf.org/cimi/1/System

Attribute Type Description

Provider: support optional; mutable
Consumer: support optional; read-only

meters collection A reference to the list of Met er s monitored for this Syst em

the Syst em
Provider: support optional; mutable
Consumer: support optional; read-only

[Meter] Note that these Meters are for the System and not for any individual component in

eventLog ret A reference to the EventlLog of this System.

the System.
Provider: support optional; mutable
Consumer: support optional; read-only

Note that this EventLog is for the System and not for any individual cempg¢nent in

When iplementing or using Sy st em Providers and Consumers shall adheréto the syntax and

semantjcs of its attributes as described in the above table as well as in thé tables describing embeglded
Resourges or related Collections. Both Consumer and Provider shall sérialize this Resource as degcribed
below. [The following pseudo-schemas (see notation in 1.3) describe’the serialization of the Resoulce in

both JJON and XML.
JSON media type: application/json

JSON gerialization:

{ "resourceURI": "http://schemas. dntfCoerg/cim/1/ Systent,
"id": string,
"name": string, ?
"description": string, ?
"created": string, ?
"updated": string, 2
"properties": {.string: string, + 1}, ?
"state": strimng;
"systens": { J'href": string }, ?
"machi nest™ { "href": string }, ?
"credentials": { "href": string }, ?

"wolhunes": { "href": string }, ?

etworks": { "href": string }, ?

"networkPorts": { "href": string }, ?
"addresses": { "href": string }, ?
"forwardi ngG oups": { "href": string }, ?
"meters": { "href": string }, ?
"eventLog": { "href": string }, ?
"operations": [

{ "rel": "edit", "href": string }, ?
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2107 { "rel": "delete", "href": string }, ?

2108 { "rel": "http://schemas.dntf.org/cinm/1/action/start", "href": string }, ?
2109 { "rel": "http://schemas.dntf.org/cim/1/action/stop", "href": string }, ?

%H? , { "rel": "http://schemas.dntf.org/cim/1/action/restart", "href": string },
2112 { "rel": "http://schemas.dntf.org/cin/1/action/pause", "href": string }, ?
2113 { "rel": "http://schemas.dntf.org/cim/1/action/suspend", "href": string },
2114 ?

2115 gl ?
2116 1 2

2117

2118 }

2119 XML media type: application/xml

2120 XML sdrialization:

2121 <System xm ns="http://schemas. dntf.org/cim/1">

2122 <id> xs:anyURl </id>

2123 <nane> xs:string </ name> ?

2124 <descri ption> xs:string </description> ?

2125 <creat ed> xs: dateTinme </created> ?

2126 <updat ed> xs: dat eTi me </ updated> ?

2127 <property key="xs:string"> xs:strin@</property> *

2128 <state> xs:string </state>

2129 <systens href="xs:anyURl "/> 2

2130 <machi nes href ="xs: anyURl “A> ?

2131 <credentials href="xs:ahyURl "/> ?

2132 <vol unes href="xs:anyURl "/> ?

2133 <networ ks href="xS:anyURl "/ > ?

2134 <net wor kPor t s iref =" xs: anyURI "/ > ?

2135 <addr esses ‘href ="xs:anyURl "/ > ?

2136 <f or wapdiNigGr oups href ="xs:anyURl "/ > ?

2137 <neters href="xs:anyURl "/> ?

2138 <gevent Log href ="xs:anyURl "/ > ?

2139 <Operation rel ="edit" href="xs:anyURl"/> ?

2140 <operation rel ="del ete" href="xs:anyURl"/> ?

2141 <operation rel="http://schemas.dntf.org/cinmi/1/action/start"

2142 href ="xs: anyURI "/ > ?

2143 <operation rel="http://schemas. dntf.org/cim/1/action/stop"

2144 href="xs:anyURl "/> ?

2145 <operation rel="http://schemas.dntf.org/cimi/1/action/restart"

2146 href="xs:anyURl "/> ?
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<operation rel ="http://schemas. dntf.org/cim/1/action/pause"
href="xs:anyURI "/ > ?
<operation rel="http://schemas. dntf.org/cim/1/action/suspend”

href ="xs:anyURI "/ > ?

<operation rel="http://schemas.dntf.org/cim/1/action/export"
href="xs:anyURI "/> ?
<XS:any>*
</ Systenp
5.13.1.1 Collections
The following clause describes the Collection Resources owned by Syst ens.
5.13.1.1.1 SystemSystem Collection
The Resource type for each item of this Collection is “Syst enSyst ent, defingd,in Table 10:
Table 10 — SystemSystem attributes
Name SystemSystem
Type URI http://schemas.dmtf.org/cimi/1/SystemSystem
Attribute Type Description
system ref Reference to a Syst emResource.

Constraints:
Provider: support mandatory; mutable
Consumer: support mandatoryiread-only

JSON derialization:

{ "resourceURI": "http://schemassdntf.org/cim/1/ SystenSystentCol | ecti on",

"id": string,

"count": nunber,

"systenBystens": [

{ "resourceURI": "http://schenmas.dntf.org/cim/1/ SystenBystent,

"id": strihgy
"name":(string, ?
"desenivption": string, ?
"/created": string, ?
“updat ed": string, ?

"properties": { string: string, +}, ?

"system’: { "href”: string j,

"operations": [

{ "rel": "edit", "href": string }, ?

{ "rel": "delete", "href": string } ?
] 2
b+
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"operations": [ { "rel": "add", "href": string } ? ]

}

XML serialization:

<Col | ecti on
resourceURI ="http://schemas. dntf.org/cim/ 1/ Syst enByst entCol | ecti on”
xm ns="http://schemas.dntf.org/cim/1">

e s—aRyUR—</-d

5.13.1.
The Re

<count > xs:integer </count>
<Syst enyst en»
<id> xs:anyURl </id>
<name> xs:string </name> ?
<description> xs:string </description> ?
<created> xs:dateTinme </created> ?
<updat ed> xs: dat eTi ne </updated> ?
<property key="xs:string"> xs:string </propertyx™*
<system href="xs:anyURl "/ >
<operation rel ="edit" href="xs:anyURl "/>\7
<operation rel ="del ete" href="xs:anytRl */> ?
<Xs:any>*
</ Syst enSyst enm> *
<operation rel ="add" href="xs:agyURl "/> ?
<XS:any>*

</ Col | ecti on>
.2 SystemMachine Collection

source type for each item-of this Collection is “Syst enivachi ne”, defined in Table 11:

Table 11 — SystemMachine attributes

Name SystemMachine

Type URI http:/schemas.dmtf.org/cimi/1/SystemMachine
Attribute Type Description

machine ref Reference to a Machi ne Resource.

Constraints:

Provider: support mandatory; mutable

Consumer: support mandatory; read-only

JSON serialization:

{ "resourceURI": "http://schemas.dntf.org/cim/1/ Systemnvachi neCol | ection”,

"id": string,
"count": nunber,
"syst emVachi nes": [
{ "resourceURI": "http://schenmas.dntf.org/cim/1/ SystenVachi ne",

68

© ISO/IEC 2015 — All rights reserved



https://iecnorm.com/api/?name=5530ed5126da372d4b3664cb858d6b6e

2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229

2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250

"id": string,

"name": string, ?

"description": string, ?

"created": string, ?

"updated": string, ?

"properties": { string: string, +}, ?
"machine": { "href": string },

"operations": [

{ "rel": "edit", "href": string }, ?
{ "rel": "delete", "href": string } ?
] ?
}, o+
1, ?
"operations": [ { "rel": "add", "href": string } ?{

}

XML serrialization:

<Col | ecti on

xm ns="http://schemas. dntf.orghCi'm/1">
<id> xs:anyURl </id>
<count > xs:integer </count>
<Syst emVachi ne>
<id> xs:anyURl </id>
<name> xs:string ‘</nanme> ?
<descriptionxxs:string </description> ?
<cr eat ed>xs7dat eTi me </created> ?
<updated=-‘xs: dat eTi ne </ updat ed> ?
<preperty key="xs:string"> xs:string </property> *
<pachi ne href="xs:anyURl "/ >

<operation rel="edit" href="xs:anyURl "/> ?

resourceURI ="http://schemas. dnt f. org/ci m / 1/ Syst emvachi neCol | ecti on"

—— —<goperatt o rer—derete e ="xsanyoRt~71=>—"+
<XS:any>*
</ Syst emvachi ne> *
<operation rel ="add" href="xs:anyURI "/> ?
<Xs:any>*

</ Col | ecti on>
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2251
2252

2253

2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276

2277
2278
2279
2280
2281
2282
2283
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5.13.1.1.3 SystemCredential Collection

The Resource type for each item of this Collection is “Syst enCr edent i al ", defined in Table 12:
Table 12 — SystemCredential attributes
Name SystemCredential
Type URI http://schemas.dmtf.org/cimi/1/SystemCredential
Attribute Type Description
credential ref Reference to a Cr edent i al Resource.

Constraints:

Consumer: support mandatory; read-only

JSON derialization:

{ "resourceURl ":
"id": string,

"count": nunber,

"systenCredential s": [

{ "resourceURl ":

"id": string,
"name": string, ?
"description": string, ?
"created": string, ?
"updated": string, ?
"properties": { string: stringy '+ }, ?
"credential": { "href": strihg },
"operations": [
{ "rel": "edit", "heef": string }, ?
{ "rel": "deletey, "href": string } ?
] 2
}, o+

1, ?

"operathons": [ { "rel": "add", "href":

}

"http://schemas. dntf.org/ci m/ 1 SystenCredential ",

string } ? 1]

"http://schemas. dntf.org/cin/1/ SystenCredenti al"Col | ecti on",

XML serialization:

<Col | ecti on

resourceURI ="http://schemas. dnt f.org/cim/1/ SystenCredential Col | ecti on"

xm ns="http://schemas.dntf.org/cim/1">
</id>

<count> xs:integer </count>

<i d> xs:anyURI

<Syst enCr edenti al >
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2284 <id> xs:anyURl </id>

2285 <nane> xs:string </ name> ?

2286 <description> xs:string </description> ?
2287 <created> xs:dateTine </created> ?

2288 <updat ed> xs: dat eTi me </ updated> ?

2289 <property key="xs:string"> xs:string </property> *
2290 <credential href="xs:anyURl"/>

2291 <operation rel="edit" href="xs:anyURl "/> ?
2292 <operation rel ="del ete" href="xs:anyURl"/> ?
2293 <XS:any>*

2294 </ Syst enCr edenti al > *

2295 <operation rel ="add" href="xs:anyURl "/> ?

2296 <Xs:any>*

2297 </ Col | ecti on>

2298 5.13.1.1.4 SystemVolume Collection

2299  The Resource type for each item of this Collection is “Sy st enmVol une”, defined in Table 13:

2300 Table 13 — SystemVolume<attributes
Name SystemVolume
Type URI http://schemas.dmtf.org/cimi/1/SystemVolume
Attribute Type Description
volume ref Reference to a Vol unme Resource.

Provider: support mandatory; mutable
Consumer: supportmandatory; read-only

2301 JSON derialization:

2302 { "resourceURl": "http~/'schemas. dntf.org/cim/1/ SystenVol umeCol | ection",
2303 "id": string,

2304 "count": nunbecy

2305 "syst enVol upes": [

2306 { "resaurceURl": "http://schemas.dntf.org/cim/1/ Systemvol une",
2307 id": string,

2308 "name": string, ?

2309 "description": string, ?

2310 "created": string, ?

2311 "updat ed": string, ?

2312 “properties": { string: string, + }, ?

2313 "volunme": { "href": string },

2314 "operations": [

2315 { "rel": "edit", "href": string }, ?

2316 { "rel": "delete", "href": string } ?
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2317 1 ?
2318
2319 }, o+
2320 1, 2
2321 "operations": [ { "rel": "add", "href": string } ? ]
2322
2323 }
2324 XML serialization:
2325 <Col | ection
2326 resourceURI ="http://schemas. dnt f. org/cimi/ 1/ Syst enVol uneCol | ect ifon®
2327 xm ns="http://schemas. dntf.org/cinm/1">
2328 <id> xs:anyURl </id>
2329 <count > xs:integer </count>
2330 <Syst enVol unme>
2331 <id> xs:anyURl </id>
2332 <name> xs:string </ name> ?
2333 <descri ption> xs:string </description> ?
2334 <creat ed> xs: dateTi me </created> ?
2335 <updat ed> xs: dat eTi me </updated> ?
2336 <property key="xs:string"> xs:string“</property> *
2337 <vol une href="xs:anyURl "/ >
2338 <operation rel="edit" href="x8*anyURl "/> ?
2339 <operation rel ="del ete" href="xs:anyURl"/> ?
2340 <XS:any>*
2341 </ Syst enVol une> *
2342 <operation rel ="add“/href="xs:anyURl "/> ?
2343 <xS:any>*
2344 </ Col | ecti on>
2345 5.13.1.1.5 SystemNetwork Collection
2346  The Resource type for each item of this Collection is “Syst enmNet wor k”, defined in Table 14:
2347 Table 14 — SystemNetwork attributes
Name SystemNetwork
Type URI http://schemas.dmtf.org/cimi/1/SystemNetwork
Attribute Type Description
network ref Reference to a Net wor k Resource.

Provider: support mandatory; mutable
Consumer: support mandatory; read-only

2348 JSON serialization:
2349 { "resourceURI": "http://schemas.dntf.org/cim/ 1/ SystemNetworkCol | ection",
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2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370

2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
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"id": string,
"count": nunber,
"systemNet wor ks": [
{ "resourceURI": "http://schemas.dntf.org/cim/1/ SystenNetwork",
"id": string,
"name": string, ?
"description": string, ?

"created": string, ?

"updated": string, ?
"properties": { string: string, +}, ?
"network": { "href": string },

"operations": [

{ "rel": "edit", "href": string }, ?
{ "rel": "delete", "href": string } ?
] ?
Y, o+
1, ?
"operations": [ { "rel": "add", "href":\string } ? ]

}

XML sdfrialization:
<Col | ection
resourceURl ="http://schemas. dntf.org/ci m/ 1/ Syst enNet wor kCol | ecti on"
xm ns="http://schepgsy'dntf.org/cim/1">
<id> xs:anyURl </id=
<count > xs:integér </count>
<Syst enNet wor k>
<i d> xsianyURl </id>
<name> Xxs:string </name> ?
<gescription> xs:string </description> ?

<created> xs:dateTi me </created> ?

<gpdated=XS. dat el e </ updated="7
<property key="xs:string"> xs:string </property> *
<networ k href="xs:anyURl "/>
<operation rel ="edit" href="xs:anyURl "/> ?
<operation rel ="del ete" href="xs:anyURI "/> ?
<Xs:any>*

</ Syst enNet wor k> *

<operation rel ="add" href="xs:anyURI "/> ?
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2390
2391

2392
2393

2394

2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417

2418
2419
2420
2421
2422
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<XS:any>*

</ Col | ecti on>

5.13.1.1.6 SystemNetworkPort Collection

The Resource type for each item of this Collection is “Sy st enNet wor kPor t », defined in Table 15:
Table 15 — SystemNetworkPort attributes
Name SystemNetworkPort
Type URI http://schemas.dmtf.org/cimi/1/SystemNetworkPort
Attribute Type Description
networkPort ref Reference to a Net wor kPor t Resource.

Provider: support mandatory; mutable
Consumer: support mandatory; read-only

JSON derialization:

{ "resourceURl":
"id": string,

"count": nunber,

"syst enNet wor kPorts": [

{ "resourceURl ":

"id": string,

"name": string, ?

"description": string, ?

"created": string, ?

"updated": string, ?

"properties": { string: String, +}, ?
"networkPort": { "href™: string },

"operations": [

{ "rel": "edit", "href": string }, ?
{ "rel"/~Xdelete", "href": string } ?
] ?
} . (+
1C R
Loperations": [ { "rel": "add", "href":

"http://schemas. dntf. org/ei m / 1/ Syst enNet wor kPort ",

string } ? ]

"http://schemas. dntf.org/cim/ 1/ Syst emNetiwor kPort Col | ectijon",

}

XML serialization:

<Col | ecti on

resourceURI ="http://schemas. dm f. org/ cim/ 1/ Syst emNet wor kPort Col | ecti on"

xm ns="http://schemas.dntf.org/cim/1">

<id> xs:anyURl </id>
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2423 <count > xs:integer </count>

2424 <Syst enNet wor kPor t >

2425 <i d> xs:anyURl </id>

2426 <name> xs:string </ name> ?

2427 <descri ption> xs:string </description> ?
2428 <creat ed> xs: dateTime </created> ?

2429 <updat ed> xs: dat eTi ne </ updat ed> ?

2430 <property key="xs:string"> xs:string </property> *
2431 <net wor kPort href="xs:anyURl"/>

2432 <operation rel="edit" href="xs:anyURI"/> ?
2433 <operation rel="del ete" href="xs:anyURl"/> ?
2434 <XS: any>*

2435 </ Syst enNet wor kPor t > *

2436 <operation rel ="add" href="xs:anyURl"/> ?

2437 <xs: any>*

2438 </ Col | ecti on>

2439 5.13.1.1.7 SystemAddress Collection

2440  The Resource type for each item of this Collection is “Sy st €mAddr ess”, defined in Table 16:

2441 Table 16 — SystemAddress attributes
Name SystemAddress
Type URI http://schemas.dmtf.org/cimi/1/SystemiAddress
Attribute Type Description
address ref Reference to a Addr ess Resource.

Constraints:
Provider: support mandatory; mutable
Consumerf:_support mandatory; read-only

2442 JSON derialization:

2443 { "resourceURl "/~ http://schemas.dntf.org/cim/1/ SystemAddressCol | ection",
2444 "id": string,

2445 "count " Sndnber

2446 "systlenAddr esses": |

2447 {\"resourceURlI": "http://schemas.dntf.org/cini/1/ SystemAddress",
2448 "id": string,

2449 "name": string, ?

2450 "description": string, ?

2451 "created": string, ?

2452 "updated": string, ?

2453 "properties": { string: string, + }, ?

2454 "address": { "href": string },

2455 "operations": [
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2456
2457
2458
2459
2460
2461
2462
2463
2464

2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485

2486

2487
2488

2489
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{ "rel": "edit", "href": string }, ?
{ "rel": "delete", "href": string } ?
] ?
Y, o+
1, ?
"operations": [ { "rel": "add", "href": string

P2

}

XML sefrialization:

<Col | ection

resourceURI ="http://schemas. dntf.org/cim/1/ Syst emAddr essCol*Vecti on"
xm ns="http://schemas.dntf.org/cim/1">

<id> xs:anyURl </id>

<count> xs:integer </count>

<Syst emAddr ess>
<id> xs:anyURl </id>
<name> xs:string </name> ?
<description> xs:string </descriptionx ?
<created> xs:dateTime </created> ?
<updat ed> xs: dat eTi me </ updat ed* ?
<property key="xs:string"> xsistring </property> *
<address href="xs:anyURl "/4>

<operation rel ="edit" hcef="xs:anyURl "/> ?

<operation rel ="delé&te" href="xs:anyURl "/> ?
<XS:any>*
</ Syst emAddr ess>\*
<operation gek="add" href="xs:anyURlI"/> ?
<XsS:any>*
</ Col | eeti on>
5.13.1.1.8 SystemForwardingGroup Collection
The Resource type for each item of this Collection is “Syst enfor war di ngGr oup", defined in Table
17:
Table 17 — SystemForwardingGroup attributes
Name SystemForwardingGroup
Type URI http://schemas.dmtf.org/cimi/1/SystemForwardingGroup
Attribute Type Description

forwardingGroup

ref Reference to a For war di ngGr oup Resource.

Provider: support mandatory; mutable
Consumer: support mandatory; read-only
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2490
2491
2492
2493
2494
2495
2496
2497
2498
2499
2500
2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2513

2514
2515
2516
2517
2518
2519
2520
2521
2522
2523
2524
2525
2526
2527
2528
2529

JSON serialization:

{ "resourceURl":
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"http://schemas. dntf.org/cimnm/ 1/ Syst enfForwardi ngG oupCol | ecti on",

"id": string,
"count", nunber,

"syst enfor war di ngG oups”: [

{ "resourceURI": "http://schenmas.dntf.org/cim/1/ SystenfForwardi ngG oup",

"id": strinag,

"nane": string, ?

"description": string, ?

"created": string, ?

"updated": string, ?

"properties": { string: string, +}, ?
"forwardi ngGoup”: { "href": string },

"operations": [

{ "rel": "edit", "href": string }, ?
{ "rel": "delete", "href": string } ?
] ?
},o+
1, ?
"operations": [ { "rel": "add",sthref": string } ? ]

}

XML sefrialization:

<Col | ecti on

xm ns="http~// schemas. dntf.org/cim/1">
<i d> xs:anybuRl </id>
<count{Xs:integer </count>
<Systentor war di ngG oup>

<jd> xs:anyURl </id>

resour ceURl =" ht &ptY / schemas. dnt f . or g/ ci mi / 1/ Syst enfor war di ngG oupCol | ectifon”

<Shdalfe=> Xs. SUTTng </ ndaie-=> -

<description> xs:string </description> ?
<created> xs:dateTinme </created> ?

<updat ed> xs: dateTi ne </updated> ?

<property key="xs:string"> xs:string </property> *
<f or war di ngG oup href="xs:anyURl "/ >

<operation rel="edit" href="xs:anyURl"/> ?

<operation rel ="del ete" href="xs:anyURl "/> ?
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2530 <XS:any>*

2531 </ Syst enfor war di ngG oup> *

2532 <operation rel ="add" href="xs:anyURI"/> ?
2533 <XS:any>*

2534 </ Col | ecti on>

2535 5.13.1.1.9 SystemMeter Collection

2536  The Resource type for each item of this Collection is “Met er " as defined in clause 5.17.3.

2537 JSON Jerialization:

2538 { "resourceURI": "http://schemas.dntf.org/cim/1/ SystemveterCol | ection®,
2539 "id": string,

2540 "count": nunber,

2541 "neters": [

2542 { "resourceURI": "http://schemas.dntf.org/cim/1/ Metep"
2543 "id": string,

2544 ... remaining Meter attributes ...

2545 bt

2546 1, ?

2547 "operations": [ { "rel": "add", "href": string } ? ]

2548

2549 }

2550 XML sdrialization:

2551 <Col | ection resourceURl ="htt p:f/+Schemas. dnt f. org/cini/1/ Syst emvet er Col | ectf on"
2552 xm ns="http://schemas. dnt/f . org/ ci mi /1" >

2553 <id> xs:anyURl </id>

2554 <count > xs:i nteger ‘</count >

2555 <Met er >

2556 <i d> xs:apyURl </id>

2557 ... renmgining Meter attributes ...

2558 </ Met ef~*

2559 <operation rel ="add" href="xs:anyURl"/> ?

2560 <Xxs. any>*

2561 FCoH-eetion

2562 5.13.1.2 Operations

2563 The Syst emResource supports the Read, Update, and Delete operations. Create is supported through
2564  the Syst enmCol | ecti on Resource.

2565  The following custom operations are also defined:

2566  start/stop/restart/pause/suspend
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Nlink@rel: http://schemas. dntf.org/cim/1/action/xxx

Where "xxx" is either "st art ", "st op", "restart ", "pause", or "suspend".

This operation shall recursively perform the requested operation on each component of the Syst em
(Machi ne or sub-Syst em). Note that not all Machi nes need to be in the same state for this operation
to be available and the impact that this operation varies depending on the component's current state; see
clause 5.14.1.2 for more details about performing operations on Machi nes. If the operation fails for a
Machi ne, that Machi ne shall not be affected by the operation.

export

lIink@lleI: http://schemas. dnmtf.org/cinm/ 1/ action/export

This operation shall export a Syst em If an export package exists at that URI, it is updated with th
values pf the Syst emand any component management Resources. Otherwise, a new export package is
created at that URI with a Media Type as specified by the "format" parameter. Othefformats may He used
if suppgrted, but are not specified by this standard.

w

Input parameters:

1) "format" - type: string - optional
Indicates the Media Type of the exported data. If not present; the default value shall be
"application/ovf."

2)| "destination" - type: URI - optional
Indicates the location to where the exported data is{placed. If not present, the HTTP response
Location header shall contain the URL to the exported data. Based on the specific protocpl
specified within the URI, the Consumer might ne€ed to provide additional information (such as

credentials) in the "properties" field. In theccase of HTTP, a PUT shall be used to place the data
at the specified location.

Output parameters: None.
HTTP protocol

To expprt a Syst em a POST is sentto the "http://schemas.dmtf.org/cimi/1/action/export" URI of the
Syst emwhere the HTTP request-body shall be as described below.

JSON media type: application/json

JSON derialization:
{ "actiop®:\N"http://schemas.dntf.org/cim/1/ action/export",
"forat'": string, ?

"destination": string, ?

“properties": { string: string, +} ?

}
XML media type: application/xml
XML serialization
<Action xm ns="http://schemas.dntf.org/cim/1">

<action> http://schemas.dntf.org/cim/1/action/export </action>

<format> xs:string </format> ?

© ISO/IEC 2015 — All rights reserved 79


https://iecnorm.com/api/?name=5530ed5126da372d4b3664cb858d6b6e

ISO/IEC 19831:2015 (E)

2608 <destinati on> xs:anyURl </destination> ?

2609 <property key="xs:string"> xs:string </property> *
2610 <XS:any>*

2611 </ Acti on>

2612  5.13.2 SystemCollection Resource

2613 A SystentCol | ecti on Resource represents the Collection of Syst emResources within a Provider
2614  and follows the Collection pattern defined in clause 5.5.12. This Resource shall be serialized as follows:

2615  JSON derialization:

2616 { "resourceURlI": "http://schemas.dntf.org/cim/1/SystentCollection",
2617 "id": string,

2618 "count", nunber,

2619 "systens": |

2620 { "resourceURI": "http://schemas.dntf.org/cim/1/ Sysfent,

2621 "id": string,

2622 ... remaining Systemattributes ...

2623 oot

2624 1. ?

2625 "operations": [

2626 { "rel": "add", "href": string }, 2

2627 { "rel": "http://schemas.dntf.orglkein/1/action/inport”, "href": string } ?
2628 ]

2629

2630 }

2631 XML sdrialization:

2632 <Col | ection resourcelUR)="http://schenas. dntf.org/cimni/ 1/ SystenCol | ecti on"
2633 xm ns="ht tp: /Aschemas. dntf.org/cim/1">

2634 <id> xs:anyURl J</id>

2635 <count > xs; Lht eger </count>

2636 <Syst efi>

2637 <i'd>’xs:anyURl </id>

2638 /.. remaining Systemattributes ...

2639 </ Systeme *

2640 <operation rel ="add" href="xs:anyURl "/> ?

2641 <operation rel="http://schemas.dntf.org/cim/1/action/inport"
2642 href ="xs:anyURl "/ > ?

2643 <XS: any>*

2644 </ Col | ecti on>

2645 5.13.2.1 Operations
2646 NOTE The "add" operation requires that a SystemTemplate be used (see 4.2.1.1).
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Resources created during the process of creating a Syst emshall be "owned" by the Syst em(see
5.13.1). For example, a component Descri pt or that references a Machi neTenpl at e, and within
that Machi neTenpl at e is a reference to a Vol uneTenpl at e, results in a reference to the new
Machi ne being added to the Syst emmachi nes attribute and a reference to the new Vol une being
added to the Syst emvol unes attribute. However, if this Machi neTenpl at e refers to an existing
Vol une, this Vol une shall not be added to the top-level Sy st emattributes.

The following custom operations are also defined:

import

Nlink@nel:ht t p: // schemas. dntf. org/cim/1/action/inport

This operation shall import a Syst em Not only is a Syst emcreated, but Machi nes, Vohures| and
Net wor ks and possibly recursive Syst ens and their components may also be createtcorrespgnding
to impofrted descriptor entries. More detail about this process is in ANNEX A.

1)| Input parameters:"source" - type: URI - mandatory
Indicates the location from which the imported data is retrieved. Based on the specific protocol
specified within the URI, the Consumer might need to provide additiomal information (such as

credentials) in the "properties" field.

Output parameters: None.
HTTP protocol

To impert a Syst em a POST is sent to the "http://schemas:dmtf.org/cimi/1/action/import" URI of the
System{ Col | ect i on where the HTTP request body shallbe as described below.

JSON media type: application/json

JSON derialization:

{ "action": "http://schenas. dot¥~org/cini/1/action/inport",
"source": string, ?

"properties": { stringr,sstring, + } ?

}
XML media type: application/xml

XML sdfrialization
<Actiof XM ns="http://schemas.dntf.org/cim/1">

<actl on> http://schemas.dntf.org/cim/1/action/inport </action>

Ssour ce> xs:anyURl </source> ?

<property key="xs:string"> xs:string </property> *
<XS:any>*

</ Acti on>

5.13.3 SystemTemplate Resource

The Syst enilfenpl at e Resource contains the set of individual descriptors that are necessary to create
the components of a Syst em Each component descriptor can be considered to be the persisted view of
the create operation that instantiates the component. In practice, the Provider interprets the set of
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component descriptors as a set of creation operations to be executed in an order compatible with the
dependencies (e.g., attachments or references between components) that are expressed between these
components.

A Syst enTTenpl at e may include component references in the descriptors, used to express links
between components of the resulting System. A component reference uses the "name" of the target
(referred) component. For example, <vol une hr ef =" #newMol unme" / > would reference a Vol une
named "newVolume." The reference name —#newVolume — is replaced by the actual Resource URL in

the instantiated System.

A Syst eniTenpl at e shall not contain two component descriptors of the same type that would result in
the sanpe non-null value for the "name" attribute of resulting components. Attempting to create of g

updatefa Syst enTTenpl at e that fails this rule shall result in an error.
Table 18 describes the Syst emTenpl at e attributes.
Table 18 — SystemTemplate attributes
Name SystemTemplate
Type URI http://schemas.dmtf.org/cimi/1/SystemTemplate
Attribute Type Description N
component | component | The list of component descriptors describing the camponents of a Sy st eminstarjce
Descriptofs | Descriptor] | realized from this Syst eniTenpl at e. For each component descriptor, the
corresponding component is created when a Sy’st eminstance is created. Each
component descriptor refers to a Template (€ither by reference or by value), and ay also
provide additional metadata (name, deseription, properties). The creation order of]
components is not specified in Syst.emMrenpl at e; in particular the order of the
component descriptors in this array is\not meaningful in terms of creation order.
Name componentDescriptor
Data Type Description
name string The value of the "name" attribute that is associated with a
Sy st emcomponent created from this component desgriptor.
Note: This name is not to be confused with the name that may
be present in the component Template —e.g., a
Machi neTenpl at e — from which this component is
instantiated.
Constraints:
Provider: support mandatory; mutable
Consumer: support optional; read-write
description | string The value of the "description" attribute that is associatdd with a
Syst emcomponent created from this component desgriptor.
Provider: support mandatory; mutable
Consumer: support optional; read-write
properties map The key/value pairs that is associated with a Syst em
component created from this component descriptor.
Provider: support mandatory; mutable
Consumer: support optional; read-write
type URI The TypeURI of the component to be created from this
component descriptor, e.g., for a Machi ne:
http://schemas.dmtf.org/cimi/1/Machine
Provider: support mandatory; mutable
Consumer: support mandatory; read-write
component | any Reference either to a component Template or to the Template
Template data itself inlined (i.e., the Template "value").
Note that the exact name of this attribute varies depending on
the type of Resource being created, e.g.,
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Name SystemTemplate

Type URI http://schemas.dmtf.org/cimi/1/SystemTemplate

Attribute Type Description
Machi neTenpl at e for a Machi ne.
This attribute shall contain either:

e A Template that is provided inline. Such an
embedded Template may contain component
references, each one of which shall resolve to the
URI of a component with same name once created
from this Syst emlenpl at e.

o A reference to an externally defined Template. Some
attribute name/value pairs may be added inside the
componentTemplate element to override similar
attributes in the referred Template (as-described in
4.2.1.1). This example shows how componen
references can be added to an external Tempjate.

Example (JSON):
"machi neTenpl ate": { ,\\-b"
“href":
"http://exanpl e. con nm;h)CJéTerrpl at es/ 72000",
"credential": { Q\\(Lff " "#MyCredential " }
\q
This “credential” attribute assumes that there is anothe
componentDescriptanitem named “MyCredential” of tyjpe
“Credential” in tHe’SystemTemplate. It shall set or overfide
similar attribufe in the referred MachineTemplate if
instantiating'the Machine component.
Constraints:
Provider: support mandatory; mutable
Consumer: support mandatory; read-write
quantity integer [sNumber of component instances to be created from thig
component descriptor. By default, this number is equalfto 1. If
the value is 2 or more, the actual name assigned to ea¢h
instance is the "name" value concatenated with a sequgntial
number (e.g., if name="mymachine", and quantity=3, the
names are: mymachine1, mymachine2, mymachine3.)
Provider: support optional; mutable
Consumer: support optional; read-write
Constraints:
Provider: support mandatory; mutable
Consumer: support mandatory; read-write
Meter Meter A list of references to Met er Tenpl at es that shall be used to create and connct a set
Template Templates[] | of new Met er s to the new Syst em
Note that the attributes of the Met er Tenpl at e may be specified rather than a
reference to an existing Met er Tenpl at e Resource.
Provider: support optional, mutable
Consumer: support optional; read-write
eventLog ref A reference to an Event LogTenpl at e that shall be used to create and connect a new
Template Event Log to the new Syst em
Note that the attributes of the Event LogTenpl at e may be specified rather than a
reference to an existing Event LogTenpl at e Resource.
Constraints:
Provider: support optional; mutable
Consumer: support optional; read-write
Import ref If the Template is the result of an import — e.g., of an OVF package - this attribute should
Image be used. If present, it shall reference the import source (e.g., OVF package) used to
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Name SystemTemplate
Type URI http://schemas.dmtf.org/cimi/1/SystemTemplate
Attribute Type Description

create this Template.

Constraints:

Provider: support optional; mutable
Consumer: support optional; read-only

When implementing or using Syst enmlenpl at e, Providers and Consumers shall adhere to the syntax
and semantics of its attributes as described in the above table as well as in the tables describing
embedded Resources or related Collections. Both Consumer and Provider shall serialize this Resource

as desgribed below. The following pseudo-schemas (see notation in 1.3) describe the serialization |of the
Resourge in both JSON and XML
JSON media type: application/json
JSON derialization:
{ "resourceURI": "http://schemas.dntf.org/cim/1/SysteniTenpl ate",
"id": string,
"name": string, ?
"description": string, ?
"created": string, ?
"updated": string, ?
"properties": { string: string, + 1}, ?
"conmponent Descri ptors": [
{ "nane": string, ?
"description": string, ?
"properties": { string: si&ing, +}, ?
"type": string,
"conponent Tenpl at ™~ {
"href": stringg,~?
Conponent Tenpl ate attributes ... ?
.
"quant Myt nunber ?
Po
1, 2
"ret’er Tenpl ates": [
{ "href": string, ?
Met er Tenpl ate attributes ... ?
3, *
1, ?
"event LogTenpl ate": {
“href": string, ?
Event LogTenpl ate attributes ... ?
b, 2

84
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"inmportlmage": { "href": string }, ?

“operations": [

{ "rel": "edit", "href": string }, ?

{ "rel": "delete", "href": string }, ?

{ "rel": "http://schemas.dntf.org/cim/1/action/export", "href"
?

string } ?

pdia type: application/xml

XML serialization:

<Syst enienpl ate xm ns="http://schemas.dntf.org/cim/1">

<id> xs:anyURl </id>
<nanme> xs:string </ nanme> ?
<description> xs:string </description> ?
<created> xs:dateTinme </created> ?
<updat ed> xs: dateTi me </updated> ?
<property key="xs:string"> xs:string </property> *
<comnponent Descr i pt or >
<name> xs:string </name> ?
<description> xs:string </description> ?
<property key="xs:string"> xs®string </property> *
<type> xs:anyURl </type>
<conponent Tenpl ate href="xs:anyURI "? >
Conponent Tenphate attri butes ... ?

</ conponent Tenpl ate> *

<quantity> Xs:integer </quantity>
</ conponentDescri pt or > *
<met ef Tenpl ate href="xs:anyUrRl "? >
Met er Tenpl ate attributes ... ?

</met er Tenpl at e> *

<event LogTenpl ate href="xs:anyURI "? >
Event LogTenpl ate attributes ... ?
</ event LogTenpl ate> ?
<i nportlmage href="xs:anyUR "? >
<operation rel="edit" href="xs:anyURl "/> ?
<operation rel ="del ete" href="xs:anyURl "/> ?

<operation rel="http://schemas.dntf.org/cim/1/action/export"

href="xs:anyURl "/> ?
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<XS:any>*

</ Syst enilenpl at e>

5.13.3.1 Operations

This Resource supports the Read, Update, and Delete operations. Create is supported through the

Syste
The foll

export

mrenpl at eCol | ecti on Resource.

owing custom operations are also defined:

lIink@lleI: http://schemas. dntf.org/cim/1/action/export

This op
with the
new ex
Other fi

Input pgrameters:

1)

2)

Output
HTTP g

To exp
URI of

JSON n

JSON derialization:

eration shall export a Syst enilenpl at e. If an export package exists at that URI,itlis upd

values of the Syst emTenpl at e and any component management Resourcés, Otherwis
bort package is created at that URI with a Media Type as specified by the "farmat" paramet
brmats may be used if supported, but are not specified by this standard.

"format" - type: string - optional
Indicates the Media Type of the exported data. If not present, the default value shall be
"application/ovf."

"destination" - type: URI - optional
Indicates the location to where the exported data ig'placed. If not present, the HTTP resp
Location header shall contain the URL to the exported data. Based on the specific protogd
specified within the URI, the Consumer mightineed to provide additional information (suc
credentials) in the "properties" field. In the case of HTTP, a PUT shall be used to place th
at the specified location.

parameters: None.
rotocol

brt a Sy st eniTenpl at e, aROST is sent to the "http://schemas.dmtf.org/cimi/1/action/exp
he Syst enfTenpl at e wWhere the HTTP request body shall be as described below.

hedia type: application/json

{ "action"«\“http://schenmas.dntf.org/cim/1/ action/export",
"forpgat%: string, ?

"destination": string, ?

ated
ea
Br.

onse
ol

h as

e data

3rtll

“properties”": { string: string, +} ?

}

XML media type: application/xml

XML serialization

<Action xm ns="http://schemas.dntf.org/cim/1">
<action> http://schemas.dntf.org/cim/1/action/export </action>

<format> xs:string </format> ?
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<desti nation> xs:anyURl </destination> ?
<property key="xs:string"> xs:string </property> *
<Xs:any>*

</ Acti on>

SystemTemplateCollection Resource

emlenpl at eCol | ect i on Resource represents the Collection of Syst enifenpl at e

Resources within a Provider and follows the Collection pattern defined in clause 5.5.12. This Resource

shall bg

riahi=zad fallaovaias
STTIANZCU aS TUNMOUWST

JSON gerialization:

{ "resourceURI": "http://schemas.dntf.org/cim/1/ Systenienpl at eCol | ecti on"
"id": string,
“count": nunber,

"syst enTenpl ates": [

{ "resourceURI": "http://schenmas.dntf.org/cim/1/ SysteniTenpl ate",
"id": string,
remai ni ng Systenenpl ate attributes ..
},o+
1, ?

"operations": [
{ "rel": "add", "href": string },~?
{ "rel": "http://schemas.dntf.org/cim/1/action/inport”, "href": strin

}

XML serialization:

<Col | ection
resour ceURI=4htt p: //schemas. dnt f. org/ ci m / 1/ Syst emlenpl at eCol | ecti on"
xm ns="htt.p://schemas. dntf.org/cim/1">
<id> xghanyURl </id>
<count > xs:integer </count>

<Syst enTenpl at e>

h

<id> xs:anyURl </id>

remai ni ng Systenienpl ate attributes ...
</ Syst enirenpl at e> *
<operation rel ="add" href="xs:anyURlI"/> ?

<operation rel="http://schemas.dntf.org/cim/1/action/inport"
href ="xs:anyURl "/ > ?

<Xs:any>*

</ Col | ecti on>
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5.13.4.1 Operations

The following custom operations are defined:

import

Nlink@rel: http://schemas. dm f.org/cim/1/action/inport

This operation shall import a Syst enifenpl at e. Not only is a Syst enTTenpl at e created, but
Machi neTenpl at es, Vol uneTenpl at es, and Net wor kTenpl at es and possibly recursive

Syst enTenpl at es and their components may also be created, corresponding to imported descriptor
entries|More detall about this process is in ANNEX A.

Input parameters:

1)| "source" - type: URI - mandatory
Indicates the location from which the imported data is retrieved. Based on the ‘specific pr¢tocol
specified within the URI, the Consumer might need to provide additional infarmation (such as

credentials) in the "properties" field.

Output parameters: None.
HTTP protocol

To impprt a Syst enifenpl at e, a POST is sent to the "http://schemas.dmtf.org/cimi/1/action/impprt"
URI of the Syst enifenpl at eCol | ect i on where the HTTP reéquest body shall be as describedl
below.

JSON media type: application/json

JSON derialization:
{ "action": "http://schemas.dntf.org/cim/1/action/inport",
"source": string, ?

"properties": { string: sthing, +} ?

}
XML media type: application/xml

XML sdrialization

<Action xm.ns="http://schemas.dntf.org/cim/1">
<action®> http://schemas.dntf.org/cim/1/action/inport </action>
<sgurce> xs:anyURl </source> ?

<property key="xs:string"> xs:string </property> *

XS any >~

</ Acti on>

5.14 Machine Resources and relationships

Figure 3 illustrates the Resources involved in constructing a MAChi ne and their relationships. Although
this drawing is in the style of a Resource Relationship diagram, the use of UML is neither rigorous nor
normative.
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|Machine Machine Configurati Machine Template
+id[1]: ref +id[1]: string +id[1]: string
-name[1]: string + Volume +name[0..1]: string 0.* |+*name[0..1]: string a
+description[1]: string 1—0* +description[0..1]: string +description[0..1]: string J,,D'Iuma_w
. : bt % . N 0. 0.
+created[0..1]: dateTime +created[0..1]: dateTime +created[0..1]: dateTime Y Template
+updated[0..1]: dateTime | *Networklnterface - pdated[0..1]: dateTime +updated[0..1]: dateTime 0. 0.
+ properties[0."]: property 1 0. +properties[0.."]: property +properties[0.."]: property +Networkinterface
+state[1]: string + Machinelmage +epul0..1]: integer +initialState[0..1]: string 0.7 0¥
+cpuf0..1]: integer 1 o +memory[0..1]: integer +machineConfig[0..1]: ref - -
+memory[0..1]: integer +disks[0.."]: disk +machinelmage[0.1]: ref
+disks[0..]: collection +cpuArch[0..1]: string +credential[0..1]: ref
+cpuArch[0..1]: string +cpuSpeed[0..1]: integer 0.." |+volumes[0..1]: volume
+cpuSpeed[0..1]: integer +volumeTemplates[0..1]: volumeTemplate
+volumes|0..1]: collection Meter +networkinterfaces[0..1]: networkinterface
+networklipterfaces{f-trottertom 1 0. FUSETOarA]0- TS
+latestSngdpshot[0..1]: ref " +meterTemplates[0.."]: ref
pshots[0..1]: collecti +Eventl og Machine Imane +eventLogTemplate[0..1]: ref
+meters[0].1]: collection 1 0.1 T ot 4 W
+eventLogf0..1]: ref :Idn]' ?én?]g i 0
name[0..1]: string
+description[0..1]: string 1

Credential Template +created[0..1]: dateTime Credential

+id[1]: string +updated[0..1]: dateTime +id[1]: string

+name[0..1]: string +properties[0..]: property +name[0..1]: string

+description[0..1]: string +state[1]: string +description[0..1]: string

+created[0..1]: dateTime +type[1]: string +created[0..1]: dateTime

+updated[0..1]: dateTime +imageLocation[0..1]: URI +updated[0..1}” dateTime

+properties[0.."]: property +relatedimage[0..1]: ref +properties{0¥]: property

Figure 3 - Machine Resources

5.14.1| Machine

An instantiated compute Resource that encapsulates both GPUsand Memory. Table 19 describes the
Machi [ne attributes.

Table 19 — Machine attributes

Name Machine

Type URI http://schemas.dmtf.org/cimi/1/Machine

Attribute Type Description

state string The operational state of the Machine.

Allowable,yalues include:

CREATING: The Machi ne is in the process of being created.
STARTING: The Machi ne is in the process of being started.
STARTED: The Machi ne is available and ready for use.
STOPPING: The Machi ne is in the process of being stopped.
STOPPED: This value is the virtual equivalent of powering off a physical Madhi ne.
There is no saved CPU or memory state. Clause 5.14.2.1 defines the initial sfate of a
Machi ne.

PAUSING: The Machi ne in the process of being PAUSED.
PAUSED: In this state the Machi ne and its virtual resources remain instantfated and
resources remain allocated, similar to the "STARTED" state, but the Machi e and
its virtual resources are not enabled to perform tasks.
SUSPENDING: The Machi ne is in the process of being suspended.
SUSPENDED: In this state the Machi ne and its virtual resources are stored on non-
volatile storage. The Machi ne and its resources are not enabled to perform tasks.
DELETING: The Machi ne is in the process of being deleted.

ERROR: The Provider has detected an error in the Machi ne.

The operations that result in transitions to the above defined states are defined in
clause 5.14.1.2.

Constraints:

Provider: support mandatory; mutable

Consumer: support mandatory; read-only

cpu integer The amount of CPU that this Machi ne has.
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Name

Machine

Type URI

http://schemas.dmtf.org/cimi/1/Machine

Attribute

Type

Description

Constraints:
Provider: support optional; mutable
Consumer: support optional; read-write

memory

integer

The size of the memory (RAM) in kibibytes allocated to this Machi ne.
If this value is increased, it implies that the Machi ne is allocated more RAM, and

vice versa if the value is decreased.
Constraints:
Provider: support mandatory; mutable

consumer: support mandatory, read-write

disks

collection
[Disk]

A reference to the list of disks (local storage) that are part of the Machi pé€. Adding
an element to this list creates a disk.

Note: The Di sk Resource type is defined in clause 5.14.1.1.1.
Provider: support optional; mutable

Consumer: support optional; read-only

cpuArch

string

The CPU architecture that is supported by Machi nes ereated by using this
configuration.

Allowable values include: 68000, Alpha, ARM, Itanium, MIPS, PA_RISC, PQWER,
PowerPC, x86, x86_64, z/Architecture, SPARC. Providers may define addifional
values.

Provider: support optional; immutable
Consumer: support optional; read-only:

cpuSpeed

integer

The approximate CPU speed of thisyMachi ne - in megahertz.
Constraints:

Provider: support optional; mutable

Consumer: support optional; read-write

volumes

collection
[Machine
Volume]

A reference to the list of wéferences to Vol unes that are connected to this
Machi ne.

Adding a Vol une dathis list means that the Machi ne has some access to fhe data
on the Vol une=Removing a Vol une from this list means that the Machi nfe no
longer has acgéss to the data on the Vol une.
Note: The MaChi neVol une Resource type represents an association between the
Machicrie’and a Vol une. It is defined in clause 5.14.1.1.2.
Constraints:

Provider: support optional; mutable

Consumer: support optional; read-only

networkInterfaces

collection
[Machine
Netwark

Interface]

A reference to the list of Machi neNet wor kI nt er f aces on this Machi ne.
Note: The Machi neNet wor ki nt er f ace Resource type represents an
association between the Machi ne and a Net wor kI nt er f ace. It is defined in
clause 5.14.1.1.3.

Provider: support optional; mutable
Consumer: support optional; read-only

latestSnapshot

ref

A reference to the SNAPSHOT representing the latest state captured for this

Machi ne (either most recent Snapshot or the Tast Snapshot reverted to).
Constraints:

Provider: support optional; mutable

Consumer: support optional; read-only

snapshots

collection
[Machine
Snapshot]

A reference to the list of references to the SNAPSHOT Machi ne Images taken of
this Machi ne.

Note: The Machi neSnapshot Resource type represents an association between
the Machi ne and a Snapshot . It is defined in clause 5.14.1.1.5.

Constraints:

Provider: support optional; mutable

Consumer: support optional; read-only
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Name Machine
Type URI http://schemas.dmtf.org/cimi/1/Machine
Attribute Type Description
meters collection | A reference to the list of Met er s monitored for this Machi ne.
[Meter] Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only
eventLog ref A reference to the Event Log of this Machi ne.
Provider: support optional; mutable
Consumer: support optional; read-only

When i‘lhplementing or using Machi ne, Providers and Consumers shall adhere to the syntax and
semantjcs of its attributes as described in the above table, as well as in the tables describing\embgdded
Resourtes or related Collections. Both Consumer and Provider shall serialize this Resource'as described

below.
both JJON and XML:

JSON media type: application/json

JSON gerialization:

{ "resourceURI": "http://schemas.dntf.org/cim/1/ Machire",

he following pseudo-schemas (see notation in 1.3) describe the serialization of the Resou

"id": string,

"nanme": string, ?

“description": string, ?

"created": string, ?

"updated": string, ?

"properties": { string: string, +J}, ?
"state": string,

"cpu": nunber,

“menory": numnber,

"di sks" { "href":-string }, ?
"cpuArch": string; ?

"cpuSpeed": nugber, ?

"volunes": { j"href": string }, ?

"net wor Kknt'erfaces": { "href": string }, ?

ce in

"l at €stySnapshot": { "href": string }, ?

"snapshots": { "href": string }, ?

“meters": { "href": string }, ?

"eventLog": { "href": string }, ?

"operations": [
{ "rel": "edit", "href": string }, ?
{ "rel": "delete", "href": string }, ?
{ "rel": "http://schemas.dntf.org/cim/1/action/start", "href": string }, ?
{ "rel": "http://schemas.dntf.org/cim/1/action/stop", "href": string }, ?
{ "rel": "http://schemas.dntf.org/cim/1/action/restart”, "href": string },
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2027

2928
2929

2930
2931

2032
2933

2934
2935
2936

2937

2938
2939
2940
2941
2942
2943
2944
2945
2946
2947
2948
2949
2950
2951
2952
2953
2954
2955
2956
2957
2958
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2960
2961

2962
2963

2964
2965

2966
2967

2968
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{ "rel": "http://schemas.dntf.org/cim/1/action/pause", "href": string }, ?
9 { "rel": "http://schemas.dntf.org/cim/1/action/suspend”, "href": string }
; { "rel": "http://schemas.dntf.org/cim/1/action/snapshot", "href": string }
; { "rel": "http://schemas.dntf.org/cim/1/action/restore", "href": string }
]
}

XML mjdia type: application/xml

XML s

rialization:

<Machi ne xm ns="http://schemas. dntf.org/cim/1">
<id> xs:anyURl </id>
<name> xs:string </name> ?
<description> xs:string </description> ?
<created> xs:dateTime </created> ?
<updat ed> xs: dateTi me </updated> ?
<property key="xs:string"> xs:string </preperty> *
<state> xs:string </state>
<cpu> xs:integer </cpu>
<menory> xs:integer </ nenory>
<di sks href="xs:anyURl "/> ?
<CpuArch> xs:string </cpuArch> ?
<cpuSpeed> xs:integer </cpuSpeed> ?
<vol unes href="xs:anyURI"/> ?
<networ kl nterfaces href="xs:anyURI "/> ?
<l at est Snapshotsfir ef =" xs: anyURl "/ > ?
<snapshots firef="xs:anyURl "/ > ?
<met ers dnef="xs:anyURI "/> ?
<eventltog href="xs:anyURl "/> ?
<operation rel ="edit" href="xs:anyURl "/> ?

<operation rel ="del ete" href="xs:anyURl "/> ?

<operatron rel="http://schemas.dnifi.org/cim/I/actron/start"
href="xs:anyURl "/> ?

<operation rel="http://schemas.dntf.org/cim/1/action/stop"
href ="xs:anyURl "/ > ?

<operation rel="http://schemas.dntf.org/cim/1/action/restart"
href ="xs:anyURl "/ > ?

<operation rel="http://schemas.dntf.org/cim/1/action/pause"
href ="xs:anyURl "/ > ?

<operation rel="http://schemas. dntf.org/cim/1/ action/suspend”
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2969

2970
2971

2072
2973

2974
2975

2976
2977

2978
2979

2980
2981

2982

2983
2984
2985
2986
2087
2988
2989
2990
2991
2992
2993
2994
2995
2996
2997

ISO/IEC 19831:2015 (E)

href ="xs:anyURl "/ > ?

<operation rel="http://schemas.dntf.org/cim/1/action/capture"
href ="xs:anyURl "/ > ?

<operation rel="http://schemas. dntf.org/cim/1/ action/snapshot"
href ="xs:anyURl "/ > ?

<operation rel="http://schemas.dntf.org/cim/1/action/restore"
href ="xs:anyURl "/ > ?

<XS:any>*

</ Machi ne>

5.14.1.1 Collections
The following clause describes the Collection Resources owned by Machi nes.
5.14.1.1.1 Disk Collection

The Resource type for each item of this Collection is "Di sk", defined in Table 20;

Table 20 — Disk attributes

Name Disk

Type URI http://schemas.dmtf.org/cimi/1/Disk

Attributé Type Description ,. O
capacity integer The initial capacity, in kilobytes, of the disk:

Constraints:
Provider: support mandatory; mutable
Consumer: support mandatory;«aead-write

initialLogation string Operating System-specific locatioh (path) in its namespace where this disk first
After deployment, Consumersimay consider moving the location of this Disk..
Support of this attribute indicates that the Provider can report this information ba

Consumer.

Constraints:

Provider: supportoptional; immutable
Consumer: supportt optional; read-only

hppears.

Ck to the

JSON derialization:

{ "resourceURI": "http://schenmas.dntf.org/cim/1/Di skCollection",
"id": string,
“count": nunber,
"di sks" SF
{ 'fresourceURI": "http://schemas.dntf.org/cim/1/ D sk",
"id": string,

"name": string, ?

"description": string, ?

"created": string, ?

"updated": string, ?

"properties": { string: string, + 1}, ?
"capacity": nunber,

"initial Location": string, ?

"operations": [
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2998 { "rel": "edit", "href": string }, ?

2999 { "rel": "delete", "href": string } ?

3000 1 ?

3001

3002 b+

3003 12

3004 "operations": [ { "rel": "add", "href": string } ? ]
3005

3006 }

3007 XML sdrialization:

3008 <Col | ection resourceURl ="http://schenas. dntf.org/cini/ 1/ Di skCol | ect on"
3009 xm ns="http://schemas.dntf.org/cim/1">

3010 <id> xs:anyURl </id>

3011 <count > xs:integer </count>

3012 <Di sk>

3013 <i d> xs:anyURl </id>

3014 <nane> xs:string </ nanme> ?

3015 <descri ption> xs:string </description> 2

3016 <creat ed> xs: dateTime </created> ?

3017 <updat ed> xs: dat eTi me </ updated> ?

3018 <property key="xs:string"> xs:string </property> *
3019 <capaci ty> xs:integer </capaeity>

3020 <initialLocation> xs:string*</initialLocation> ?
3021 <operation rel ="edit" HCef="xs:anyURl"/> ?

3022 <operation rel ="del&te" href="xs:anyURl "/> ?

3023 <XS:any>*

3024 </ Di sk> *

3025 <operation pek="add" href="xs:anyURl"/> ?

3026 <XS:any>*

3027 </ Col | eet{ on>

3028  5.14.1.1.2 MachineVolumeCollection Resource

3029 The Resource type for each item of this Collection is “Machi neVol une”, defined in Table 21:

3030 Table 21 — MachineVolume attributes
Name MachineVolume
Type URI http://schemas.dmtf.org/cimi/1/MachineVolume
Attribute Type Description

initialLocation | string Operating System-specific location (path) in its namespace where this Vol urre first
appears. Note, once deployed, Consumers might move the location of this Vol une.
Support of this attribute indicates that the Provider can report this information back to the
Consumer.

Constraints:
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Name MachineVolume
Type URI http://schemas.dmtf.org/cimi/1/MachineVolume
Attribute Type Description
Provider: support optional; immutable
Consumer: support optional; read-only
volume ref A reference to the Volume that is connected.

Constraints:
Provider: support mandatory; mutable
Consumer: support mandatory; read-write

JSON serialization:

{ "resourceURI"™: "http://schemas.dntt.org/cim/1/ Machi neVol uneCol [ ecti on”,

"id": string,

"count": nunber,

“machi neVol umes": [

{ "resourceURI": "http://schenmas.dntf.org/cim/1/ Machi neyolunme",

"id": string,
"name": string, ?
"description": string, ?
"created": string, ?
"updated": string, ?
"properties": { string: string, + },<{?
"initial Location": string, ?
"volune": { "href": string },

"operations": [

{ "rel": "edit", "hrefl'string }, ?
{ "rel": "delete", "href": string } ?
] ?
b, o+
1, ?
"operationst':) [ { "rel": "add", "href": string } ? ]

}

XML sefrialization:

<Col | ecti on

resourceURI ="http://schemas. dntf. org/ci m/1/ Machi neVol uneCol | ecti on"
xm ns="http://schemas.dntf.org/cim/1">

<i d> xs:anyURl </id>

<count > xs:integer </count>

<Machi neVol une>
<id> xs:anyURl </id>

<name> xs:string </name> ?

© ISO/IEC 2015 — All rights reserved



https://iecnorm.com/api/?name=5530ed5126da372d4b3664cb858d6b6e

ISO/IEC 19831:2015 (E)

3064 <descri ption> xs:string </description> ?

3065 <created> xs:dateTine </created> ?

3066 <updat ed> xs: dateTi ne </ updated> ?

3067 <property key="xs:string"> xs:string </property> *
3068 <initial Location> xs:string </initialLocation> ?
3069 <vol ume href="xs:anyURl "/ >

3070 <operation rel="edit" href="xs:anyURI"/> ?

3071 <operation rel="del ete" href="xs:anyURl"/> ?
3072 <Xs:any>*

3073 </ Machi neVol une> *

3074 <operation rel ="add" href="xs:anyURI"/> ?

3075 <xs:any>*

3076 </ Col | ecti on>

3077 5.14.1.1.3 MachineNetworkinterfaceCollection Resource

3078  The Resource type for each item of this Collection is “MachineNetworkinterface”, defined in Table p2:
3079 Table 22 — MachineNetworkinterface(attributes

Name MachineNetworkInterface

Type URI http://schemas.dmtf.org/cimi/1/MachineNetworkInterface

Attributé Type Description N

addressgs collection | A reference to the list of references.to the Addr esses for this network interface.

[Machine | Note: the Machi neNet wor kl‘at er f aceAddr ess Resource type representg an
Network | association between the Machi neNet wor ki nt er f ace and an Addr ess. It{s
Interface | yefined in clause 5.14.1,1.2}

Address] | constraints:

Provider: support mandatory; mutable
Consumer: suppertmandatory; read-only

network ref A reference to-a-Net wor k for this network interface.
Constraints:

Provider:support mandatory; mutable

Consumer: support mandatory; read-write

networkRort | ref A reference to the Net wor kPor t for this network interface.
If this attribute is provided, the "network" attribute in the referenced Net wor kPor]|t shall
have the same value as the "network" attribute in this network Interface.
Provider: support optional; mutable

Consumer: support optional; read-write

state string The state of the Machi neNet wor ki nt er f ace. Allowable values include:
ACTIVE: An active interface is the primary interface, able to forward traffic.
PASSIVE: A passive interface is in a standby mode ready to forward traffic if the primary
interface fails.

DISABLED: A disabled interface is one that is not able to forward traffic.

Provider: support mandatory; mutable

Consumer: support mandatory; read-write

macAddress | string Address assigned by the hypervisor when a machine is created or a unique address can
be manually assigned.

While this attribute can be specified, in most cases it is expected to be supplied by the
Provider. Specifying this value is typically only done if the Template is only used for one
particular Machine.

Constraints:
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Name MachineNetworkInterface
Type URI http://schemas.dmtf.org/cimi/1/MachineNetworkInterface
Attribute Type Description

Provider: support optional; mutable
Consumer: support optional; read-write

mtu integer To set the largest supported maximum transmission unit packet size.
Constraints:

Provider: support optional; mutable

Consumer: support optional; read-write

JSON serialization:

{ "resourceURl ":
"http://schemas. dntf. org/cimn/ 1/ Machi neNet wor kl nt er faceCol | ecti on*,
"id": string,
“count": numnber,
"machi neNet wor kl nt erfaces": [
{ "resourceURI": "http://schemas.dntf.org/cim/1/ MachilneNet worKkl nterface",
"id": string,
"nane": string, ?
"description": string, ?
"created": string, ?
"updated": string, ?
"properties": { string: string, + }»*?
"addresses": { "href": string }g
"network": { "href": string }}
"networkPort": { "href":. string }, ?
"state": string, ?
"macAddress": string, “?
"mu": nunber, 2

"operations": ¢

{ "rel"&Jtedit", "href": string }, ?
{ "réel"y "delete", "href": string } ?
1 2
IN +
(s ?
"operations": [ { "rel": "add", "href": string } ? ]

}

XML serialization:
<Col | ecti on
resourceURl ="http://schemas. dntf.org/cim/1/ Machi neNet wor kI nt er f aceCol | ecti on"

xm ns="http://schemas.dntf.org/cim/1">
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3113
3114
3115
3116
3117
3118
3119
3120
3121
3122
3123
3124
3125
3126
3127
3128
3129
3130
3131
3132
3133
3134

3135

3136
3137

3138

3139

3140
3141

3142
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<id> xs:anyURl </id>
<count > xs:integer </count>
<Machi neNet wor kI nt er f ace>
<id> xs:anyURl </id>
<nane> xs:string </ name> ?
<description> xs:string </description> ?
<created> xs:dateTinme </created> ?

<updat ed> xs:dateTi ne </ updated> ?

<property key="xs:string"> xs:string </property> *
<addr esses href="xs:anyURl "/ >
<networ k href="xs:anyURl "/>
<net wor kPort href="xs:anyURl "/> ?
<state> xs:string </state> ?
<macAddr ess> xs:string </ nacAddress> ?
<mt u> xs:integer </ntu> ?
<operation rel="edit" href="xs:anyURl "/> ?
<operation rel ="del ete" href="xs:anyURI "/>,?
<Xs:any>*
</ Machi neNet wor kI nt er f ace> *
<operation rel ="add" href="xs:anyURIl ""/>"?
<Xs:any>*

</ Col | ecti on>

5.14.1.1.4 MachineNetworkinterfaceAddressCollection Resource

The Resource type for each item of thig_Collection is “Machi neNet wor kI nt er f aceAddr ess
defined|in Table 23:

Tablew23 — MachineNetworkinterfaceAddress attributes

Name MachineNetwortklhterfaceAddress

Type URI http://schemas.dmtf.org/cimi/1/MachineNetworkInterfaceAddress

Attribut¢ | Type Description

address ref Reference to an Addr ess Resource.
Constraints:

Provider: support mandatory; mutable
Consumer: support mandatory; read-only

JSON sertalization:

{ "resourceURl ":
"http://schemas. dnt f. org/cim/ 1/ Machi neNet wor kl nt er f aceAddr essCol | ecti on",

"id": string,

"count": nunber,

"machi neNet wor kIl nt er f aceAddr esses": |
{ "resourceURl ":

"http://schemas. dnmt f. org/cim/ 1/ Machi neNet wor kI nt er f aceAddr ess”,
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3147
3148
3149
3150
3151
3152
3153
3154
3155
3156
3157
3158
3159
3160
3161
3162
3163

3164

3165
3166
3167

3168
3169
3170
3171
3172
3173
3174
3175
3176
3177
3178
3179
3180
3181
3182
3183
3184
3185
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"id": string,

"name": string, ?

"description": string, ?

"created": string, ?

"updated": string, ?

"properties": { string: string, +}, ?
"address": { "href": string },

"operations": [

1, ?

"ope

}

XML serrialization:

<Col | e
resour
ction"

xm
<i d>
<cou
<Mac

<

<n
<d
<c

<u

<P

<0

<address href="xs:anyURl "/ >

{ "rel": "edit", "href": string }, ?
{ "rel": "delete", "href": string } ?
] ?
+
rations": [ { "rel": "add", "href": string } ?{

ction
ceURI ="http://schemas. dnt f. org/ cigxi}1/ Machi neNet wor kl nt er f aceAddr ess|Col | e

ns="http://schemas. dntf.org/cim/1">
xs:anyURl </id>

nt > xs:integer </count>

hi neNet wor kI nt er f aceAddr ess>

d> xs:anyURl </idx

anme> xs:string </ name> ?
escription3ixs:string </description> ?
reat edX xs: dateTi ne </created> ?
pdated> xs: dateTi ne </ updated> ?

roperty key="xs:string"> xs:string </property> *

<o
<X
</ Ma
<ope
<Xs:

</ Col |

peration rel ="edit" href="xs:anyURI "/> ?
peration rel ="del ete" href="xs:anyURl "/> ?
s: any>*

chi neNet wor kI nt er f aceAddr ess> *

ration rel ="add" href="xs:anyURI"/> ?
any>*

ection>
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3186 5.14.1.1.5 MachineSnapshotCollection Resource

3187  The Resource type for each item of this Collection is “Machi neSnapshot ”, defined in Table 24:

3188 Table 24 — MachineSnapshot attributes
Name MachineSnapshot
Type URI http://schemas.dmtf.org/cimi/1/MachineSnapshot
Attribute Type Description
snapshot ref Reference to a SNAPSHOT Machi nel mage Resource.
Eons:ﬁraints: . B
Previdersuppertmeandatery—tattiable
Consumer: support mandatory; read-only
3189  JSON gerialization:
3190 { "resourceURI": "http://schemas.dntf.org/cim/1/ Machi neSnapshot Gol* ecti onf',
3191 "id": string,
3192 "count": nunber,
3193 "machi neSnapshot s": [
3194 { "resourceURI": "http://schemas. dntf.org/cini/1/Mchi neSnapshot",
3195 "id": string,
3196 "nanme": string, ?
3197 "description": string, ?
3198 "created": string, ?
3199 "updated": string, ?
3200 "properties": { string: string,v+ }, ?
3201 "snapshot”: { "href": string:},
3202 "operations": [
3203 { "rel": "edit", "htef": string }, ?
3204 { "rel": "deletg"y "href": string } ?
3205 1 ?
3206
3207 bo +
3208 1 2
3209
3210 }
3211 XML sarialization:
3212 <ColTection
3213 resourceURl ="http://schemas. dntf. org/ci m/1/ Machi neSnapshot Col | ecti on"
3214 xm ns="http://schemas. dntf.org/cinm/1">
3215 <id> xs:anyURl </id>
3216 <count > xs:integer </count>
3217 <Machi neSnapshot >
3218 <id> xs:anyURl </id>
3219 <nane> xs:string </ nanme> ?
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3222
3223
3224
3225
3226
3227
3228
3229
3230

3231
3232
3233

3234
3235

3236
3237
3238
3239
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3241
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3244
3245
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3247
3248

3249
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3258
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<descri ption> xs:string </description> ?

<created> xs:dateTime </created> ?

<updat ed> xs: dat eTi me </ updated> ?

<property key="xs:string"> xs:string </property> *
<snapshot href="xs:anyURl "/ >

<operation rel ="edit" href="xs:anyURl "/> ?
<operation rel ="del ete" href="xs:anyURI "/> ?

<XS:any>*

NOTE
favor of
shapshd

5.14.1.
The Re

</ Machi neSnapshot > *
<Xs:any>*
</ Col | ecti on>

Previous versions of this specification included an "add" operation on this Resource-{t(is now depred
creating a new Machi nel mage with the imageLocation attribute pointing to the Machi ne to be tak
t from.

.6 MachineMeterCollection Resource

source type for each item of this Collection is “Met er ” as defineéd’in clause 5.17.3.

JSON derialization:

{ "resourceURI": "http://schemas.dntf.org/cikni/ 1/ Machi neMet er Col | ecti on",

"id": string,
"count": numnber,
"meters": |

{ "resourceURI": "http://schefms.dntf.org/cim/1/ Meter",

"id": string,
remai ni ng Meter attributes ...

},o+
1, ?
"operations": [N "rel": "add", "href": string } ? ]

}

XML serialization:

<Co)+ecti on

resourceURI ="http://schemas. dntf.org/cim/ 1/ Machi neMet er Col | ecti on”

ated in
en a

xm ns="http://schemas.dntf.org/cim/1">
<i d> xs:anyURl </id>
<count > xs:integer </count>
<Met er >
<id> xs:anyURl </id>
remai ning Meter attributes ...
</ Meter> *
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3259 <operation rel ="add" href="xs:anyURl "/> ?
3260 <xS:any>*
3261 </ Col | ecti on>

3262 5.14.1.2 Operations

3263 This Resource supports the Read, Update, and Delete operations. Create is supported through the
3264 MachineCollection Resource.

3265  The following custom operations are also defined:

3266  start
3267  llink@uel: http://schemas. dntf.org/cim/1/action/start

3268  This operation shall start a Machi ne.

3269 Input pgrameters: None.

3270 Output parameters: None.

3271 During the processing of this operation, the Machi ne shall be in the “STARTING” state.
3272 Upon sliccessful completion of this operation, the Machi ne shall bein the "STARTED" state.

3273 If a Mag¢hi ne is in the "STOPPED" state, starting it shall be the)virtual equivalent of powering on 3
3274 physicgl machine. There is no restored CPU or Memory state; so the guest OS typically performs Qoot or
3275 installafion tasks.

3276  If the Machi ne was in the "SUSPENDED" or "PAUSED" state, starting it shall have the effect of
3277 resuminmg it.

3278 HTTP protocol

3279  To starfa Machi ne, a POST is sent to the' "http://schemas.dmtf.org/cimi/1/action/start" URI of the
3280 Machi jne where the HTTP request body shall be as described below.

3281 JSON media type: application/json
3282 JSON gerialization:

3283 { "resourceURl "y~ "http://schemas.dntf.org/cim/1/Action",
3284 "action'ss\“http://schemas.dntf.org/cimi/1/action/start",
3285 "propenties": { string: string, +} ?

3286

3287 }

3288 XML media type: application/xml
3289 XML serialization

3290 <Action xm ns="http://schenas.dntf.org/cimn/1">

3291 <action> http://schemas.dntf.org/cim/1/action/start </action>
3292 <property key="xs:string"> xs:string </property> *

3293 <xs:any>*

3294 </ Acti on>
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Upon successful processing of the request, the HTTP response body may be empty.

stop

Nlink@rel: http://schemas. dntf.org/cim/1/action/stop

This op

eration shall stop a Machi ne.

Input parameters:

1)

"force" - type: boolean - optional
A flag to indicate whether the Provider shall simulate a power off condition (force=true) o

015 (E)

shall

Output
During

Upon s
Machi
saved (
consist

A Cons
Provide

HTTP g

To stop
Machi

JSON n

simulate a shutdown operation that allows applications to save their state and the file sys
be made consistent (force=false). Inclusion of this parameter by Consumers is optionala
not specified, the Provider may choose either mechanism. Providers are encouraged to
advertise this choice by the way of the MachineStopForceDefault capability.

parameters: None.
the processing of this operation, the Machi ne shall be in the "STOPPING" state.

iIccessful completion of this operation, the Machi ne shall be in the!STOPPED" state. Sto
ne with force=true shall be the virtual equivalent of powering off’a;physical machine. There
CPU or Memory state. Stopping a Machi ne with force=falsetshall result in a machine with
ent file systems.

umer may reissue a stop operation if the state is STORPRING, perhaps with force=true, but
rs shall not issue a force=true stop operation on their own.

rotocol

a Machi ne, a POST is sent to the "http://sehemas.dmtf.org/cimi/1/action/stop" URI of the
ne where the HTTP request body shall-be as described below.

hedia type: application/json

JSON derialization:

{ "resourceURl ": "httipy//schemas.dntf.org/cim/1/Action",
"action": "http:#./schemas.dntf.org/cim/1/action/stop",
“"force": boollean, ?

"properties™” { string: string, +} ?

}

XML m

dia type: application/xml

tem to
nd if

bping a
is no

XML serialization

<Action xm ns="http://schemas.dntf.org/cim/1">
<action> http://schemas.dntf.org/cim/1/action/stop </action>
<force> xs: bool ean </force> ?
<property key="xs:string"> xs:string </property> *
<Xs:any>*

</ Acti on>
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3333 Upon successful processing of the request, the HTTP response body may be empty.
3334 restart
3335  Jlink@rel: http://schemas. dntf.org/cim/1/action/restart

3336  This operation shall restart a Machi ne. If the Machi ne is in the "STARTED" state, this operation shall
3337 have the effect of executing the "stop" and then "start" operations. If the Machi ne is in the "STOPPED"
3338 state, this operation shall have the effect of executing the "start" operation.

3339 Input parameters:

3340 1)| "force" - type: boolean - optional

3341 A flag to indicate whether the Provider shall simulate a power off condition (force=truge) off shall
3342 simulate a shutdown operation that allows applications to save their state and the file' system to
3343 be made consistent (force=false). Inclusion of this parameter by Consumers is optional apd if
3344 not specified, the Provider may choose either mechanism. Providers are encouraged to

3345 advertise this choice by the way of the MachineStopForceDefault capability:

3346 Output parameters: None.

3347  During fhe processing of this operation, the Machi ne shall be in the “STORPPING” and/or “START|ING”
3348 states, ps appropriate depending on its initial state.

3349 Upon sliccessful completion of this operation, the Machi ne shall Bein the "STARTED" state. Restarting
3350 a Machi ne shall be the virtual equivalent of powering off, and-then powering on a physical machine.
3351 There i$ no restored CPU or Memory state, so the guest OS(typically performs boot or installation fasks.

3352 HTTP protocol

3353  Torestart a Machi ne, a POST is sent to the "httpy/schemas.dmtf.org/cimi/1/action/restart" URI of the
3354  Machi |ne where the HTTP request body shall be as described below.

3355 JSON media type: application/json
3356 JSON derialization:

3357 { "resourceURl": "httpiftschemas. dntf.org/cim/1/Action",
3358 "action": "http://Lschemas.dntf.org/cim/1/action/restart"”,
3359 "force": bool eany* ?

3360 "properties™,{ string: string, +} ?

3361

3362 }

3363 XML media type: application/xml

3364 XML sdrialization

3365 <Action xm ns="http://schemas.dntf.org/cim/1">

3366 <action> http://schemas.dntf.org/cini/1/action/restart </action>
3367 <force> xs: bool ean </force> ?

3368 <property key="xs:string"> xs:string </property> *

3369 <XSs:any>*

3370 </ Acti on>

3371 Upon successful processing of the request, the HTTP response body may be empty.
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Nlink@rel: http://schemas. dntf.org/cim/1/ action/ pause

This op

eration shall pause a Machi ne.

Input parameters: None.

Output

parameters: None.

During the processing of this operation, the Machi ne shall be in the "PAUSING" state.

Upon s
Mac hi
availab

iIccessful completion of this operation, the Machi ne shall be in the "PAUSED" state. Pdus|
ne shall keep the Machi ne and its resources instantiated, but the Machi ne shall not be
e to perform any tasks. The current state of the CPU and Memory shall be retained'in-volat

memory.

HTTP {

To pau
Mac hi

JSON n

rotocol

be a Machi ne, a POST is sent to the "http://schemas.dmtf.org/cimi/1/action.pause" URI of
ne where the HTTP request body shall be as described below.

hedia type: application/json

JSON gerialization:

XML m

{ "resourceURI": "http://schemas.dntf.org/ci4iy™/Action",
"action": "http://schemas.dntf.org/cimndThaction/ pause",

“properties": { string: string, +} 2

}

bdia type: application/xml

XML serialization

Upon s

susper

<Action xm ns="http://sehemas. dntf.org/cim/1">
<action> http://sechemas. dntf.org/cim/1/action/pause </action>
<property key=%xs:string"> xs:string </property> *
<XS:any>*

</ Acti on>
Liccessful processing of the request, the HTTP response body may be empty.

d

ng a

le

the

Nink@r

This op

elr Tt pr /7 Schenss. ant - org/cir m / Ifaction/suspend

eration shall suspend a Machi ne.

Input parameters: None.

Output

parameters: None.

During the processing of this operation, the Machi ne shall be in the "SUSPENDING" state.
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Upon successful completion of this operation, the Machi ne shall be in the "SUSPENDED" state.
Suspending a Machi ne shall keep the Machi ne and its resources instantiated, but the Machi ne shall
not be available to perform any tasks. The current state of the CPU and Memory shall be retained in
non-volatile memory.

HTTP protocol

To suspend a Machi ne, a POST is sent to the "http://schemas.dmtf.org/cimi/1/action/suspend" URI of
the Machi ne where the HTTP request body shall be as described below.

JSON ]J.edlz_l.)az.e application/json
JSON derialization:

{ "resourceURI": "http://schemas.dntf.org/cim/1/Action",

"action": "http://schemas.dntf.org/cim/1/action/suspend",

"properties": { string: string, +} ?

}
XML mjdia type: application/xml

XML sdrialization

<Action xm ns="http://schemas.dntf.org/cim/ix
<action> http://schemas.dntf.org/cim/1/action/suspend </action>
<property key="xs:string"> xs:stringc¢</\property> *
<XS:any>*

</ Acti on>

Upon spiccessful processing of the request, the'HTTP response body may be empty.

capturI
Nlink@tel: http://schemas. dptf>0rg/cim/ 1/ action/ capture

This operation shall create anmew Machi nel nage from an existing Machi ne. This operation is
defined within the Machi pelhrage Resource; see 5.14.7.1 for more details. Note that while this

operatipn is performed dgainst a Machi nel nage, its presence in the Machi ne serialization is used to
advertige support for.the operation.

Snapshotting a Machine

el: hHt typ: // schemas. dnmt f. org/cim/ 1/ action/snapshot

This operatien-sha IR SHQ g : S - S
operation is defined within the Machi nel nage Resource; see 5.14.7.1 for more details. Note that while
this operation is performed against a Machi nel nage, its presence in the Machi ne serialization is
used to advertise support for the operation.

Restoring a Machine
Nlink@rel: http://schemas. dntf.org/cim/1/action/restore

This operation shall restore a Machi ne from a previously created Machi nel mage.
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Input parameters:

1) "image" - type: URI - mandatory
A reference to the Machine Image.

Output parameters: None.

During the processing of this operation, the Machi ne shall be in the "RESTORING" state.

015 (E)

Upon successful completion of this operation, the Machi ne shall be in the same state as the state

specified in the Machi nel mage, if specified. See 5.14.2.1 for more details.

Note thiat Providers can indicate support for restoring from non-SNAPSHOT Machi nel magesdby
way of the Machine "RestoreFromimage" capability. If the RestoreFromlmage capability is not sup
and thg restore operation is supported, then the restore operation can only restore from a SNAPSH
Machi nel mage.

HTTP protocol

the

ported,
10T

To restpre a Machi ne, a POST is sent to the "http://schemas.dmtf.org/cimi/4/action/restore" URI ¢f the

Machi jne where the HTTP request body shall be as described below.
JSON media type: application/json

JSON gerialization:

{ "resourceURI": "http://schemas. dntf.org/cidiy\/ Action",
"action": "http://schemas.dntf.org/cimdIhaction/restore",
"image": string,

"properties": { string: string, HA*?

}
XML media type: application/xml

XML sdrialization
<Action xm ns="http://Schemas.dntf.org/cim/1">
<action> http./Atschemas.dntf.org/cim/1/action/restore </action>
<i mage hrefE="xs: anyURl "/ >
<pr oper tykey="xs:string"> xs:string </property> *
<Xs: any>*

</ Aet\on>

Where [he¥image" URI is a reference to the Machi nel nmage to be used.

Upon successful processing of the request, the HTTP response body may be empty.

5.14.2 MachineCollection

A Machi neCol | ecti on Resource represents the Collection of Machi ne Resources within a

Provider and follows the Collection pattern defined in clause 5.5.12. This Resource shall be serialized as

follows:

© ISO/IEC 2015 — All rights reserved
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JSON serialization:
{ "resourceURI": "http://schemas.dntf.org/cim/1/ Machi neCol |l ection",
"id": string,
“count": number,

"machi nes": [

{ "resourceURI": "http://schemas.dntf.org/cim/1/ Machine",
"id": string,
remai ni ng Machine attributes ...
},o+
], ?
"operations": [ { "rel": "add", "href": string } ? ]

}

XML sdrialization:
<Col | ection resourceURI ="http://schemas. dnt f. org/ ci\i’/ 1/ Machi neCol | ecti on"
xm ns="http://schemas.dntf.org/cim/1">
<id> xs:anyURl </id>
<count > xs:integer </count>
<Machi ne>
<id> xs:anyURl </id>
remai ni ng Machi ne attributes ..
</ Machi ne> *
<operation rel ="add" hrefs%xs:anyURl "/> ?
<XS:any>*

</ Col | ecti on>

5.14.2.1 Operations
NOTE | The "add" operation-requires that a MachineTemplate be used (see 4.2.1.1).

Within fhe Net wor-kint er f ace portion of the Machi neTenpl at e, there may be a reference|to an
Addr elss Resaurce. If one is not provided, the Provider shall create one on the Consumer's behalf. In
these chses, and Unless some action is taken to change this behavior, the Addr ess is bound to the new
Machi jne that'is created and shall be deleted by the Provider if the Machi ne is deleted. Additionally, if
these Hrovider-created Addr ess Resources are disassociated from the Machi ne, the Provider ghall
delete them. If the Consumer does provide an Addr ess Resource, the Addr ess shall not be deleted if
the Machi ne is deleted and it is then up to the Consumer to delete the Addr ess through some other
mechanism.

Upon successful processing of the "add" operation, unless otherwise specified by the way of the

Machi neTenpl at e "initialState" attribute, the state of the new Machi ne shall be the value of the
DefaultinitialState capability, if defined. If no DefaultInitialState capability is defined, the default value shall
be "STOPPED." The semantics of "initialState” shall be equivalent to the Provider issuing the appropriate
actions against the new Machi ne to move it into that state. Note that this controls the actions of the
hypervisor and the state of the resources within the Machi ne (e.g., the operating system) are also
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3520 influenced by the data within the Machi nel mage used to create the new Machi ne. For example, if a
3521  new Machi ne' s initialState is "STARTED" and a SNAPSHOT Machi nel mage was used to create the
3522  new Machi ne, the Machi ne would not be "booted" but rather resume executing from the saved state in
3523  the Machi nel mage.

3524 If a Provider is unable to change the state of the new Machi ne to the appropriate "initialState" (either as
3525  specified by the Machi neTenpl at e or as implied by the previous stated rules), the Machi ne creation
3526 shall fail.

3527 If a Provider is unable to create the new Machi ne due to invalid or inconsistent credentials in the
3528 Mac hi preTenpt=ate;the Viact e creation process stattfaittany credentatsare mctuded imthe
3529  Machi|neTenpl at e, they shall be part of the new Machi ne regardless of the type of
3530 Machi|nel nage used.

3531 5.14.3| MachineTemplate

3532 A Machi neTenpl at e represents the set of metadata and instructions used in the Creation of a
3533  Machi|ne. Table 25 describes the Machi neTenpl at e attributes.

3534 Table 25 — MachineTemplate attributes
Name MachineTemplate
Type URI http://schemas.dmtf.org/cimi/1/MachineTemplate
Attribute Type Description PR%
initialStatg string The initial state of the new,Nachi ne.

Possible values include the non-transient states as specified by the|
Machi ne "state" attribute (e.g., STARTED, STOPPED) and are
determined by the.actions supported by the Provider. Providers shquld
advertise the list\0f available values through the Machi ne' s "initialStates"
capability.

Provider:-support optional; mutable
Consumer: support optional; read-write

machineCpnfig ref A reference to the Machi neConf i gur at i on that is used to create a
VBchi ne from this Machi neTenpl at e.
Note that the attributes of the Machi neConf i gur at i on may b¢
specified rather than a reference to an existing
Machi neConf i gur at i on Resource.
Constraints:

Provider: support optional; mutable
Consumer: support optional; read-write

machinelmage ref A reference to the Machi nel mage that is used to create a Mach| ne
from this Machi neTenpl at e.
Provider: support optional; mutable
Consumer: support optional; read-write

credential ref Areferereetothe-Cregental—thatsusedtoereatethetritaHegin
credentials for the new Machi ne.

Note that the attributes of the Cr edent i al may be specified rather than a
reference to an existing Cr edent i al Resource.

Constraints:

Provider: support optional; mutable

Consumer: support optional; read-write
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Name MachineTemplate

Type URI http://schemas.dmtf.org/cimi/1/MachineTemplate

Attribute Type Description

volumes volume[] A list of structures, each containing a reference to an existing Vol une and

potentially describing aspects of the way that the given Vol une is to be
connected to the Machi ne during its creation from this

Machi neTenpl at e. Each volume structure has the following attributes:
Name volume

Attribute | Type | Description

initialLoca | string | An Operating System-specific location (path) in its
tion namespace where the Volume appears.

Support of this attribute indicates that the/Prpvider
allows for Consumers to choose where tthe{Yolume
appears.

Constraints:

Provider: support optional; mutable
Consumer: support optional{fead-write
volume ref Reference to the Vol une.that is connected|
Constraints:

Provider: support mandatory; mutable
Consumer: support.nandatory; read-write

Constraints:
Provider: support optional; mutable
Consumer: support optional; read-write

110
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Name MachineTemplate
Type URI http://schemas.dmtf.org/cimi/1/MachineTemplate
Attribute Type Description

volumeTemplates

volumeTemplate[]

A list of structures, each containing a reference to a Vol uneTenpl at e
from which a Vol une is created and connected to the Machi ne resulting
from this Machi neTenpl at e. Each structure can potentially also include
aspects of the way in which each created Vol une is connected to the
created Machi ne.

If the Machi ne is created as part of a Syst emcreation, the Vol unes

created from these Templates are considered as part of that Syst em
without the need for these \/al IIr‘r'PTP-rYpl at es toalsa be listed in the

volumeTemplates attribute of the relevant Syst enifenpl at e {fthe same
Vol umeTenpl at e reference is listed in both the volumeTemplatgs
attribute of a Syst enfenpl at e and in the volumeTemplates attribute of
a Machi neTenpl at e contained by that Syst emTenpl ‘at e, this means
that multiple, distinct Vol umre instances are created-as-part of the pverall
Syst emcreation. Each volumeTemplate structuré-has the following
attributes:

Name volumeTemplate

Attribute Type | Descriptioh."”

initialLocation string | An Operating System-specific locatign (path)
in itsAamespace where the Volume
appears.

Support of this attribute indicates thaf the
Provider allows for Consumers to chpose
where the Volume appears.

Provider: support optional; mutable
Consumer: support optional; read-wfite

volumeTemplate” | ref Reference to the Vol uneTenpl atle that
is used to create a new Vol une.
Note that the attributes of the

Vol umeTenpl at e may be specifig¢d
rather than a reference to an existing
Vol umeTenpl at e Resource.
Provider: support mandatory; mutable
Consumer: support mandatory; read-write

Provider: support optional; mutable
Consumer: support optional; read-write

© ISO/IEC 2015 — All rights reserved 111



https://iecnorm.com/api/?name=5530ed5126da372d4b3664cb858d6b6e

ISO/IEC 19831:2015 (E)

Name MachineTemplate
Type URI http://schemas.dmtf.org/cimi/1/MachineTemplate
Attribute Type Description

networklInterfaces

networkinterface[]

A list of structures, each containing references to the Resources and
attributes defining a network interface to be created on a Machi ne
instantiated from this Machi neTenpl at e. The Resources referenced by
each networklInterface structure are a Net wor k, a Net wor kPor t , and a
list of Addr esses:

Name networklInterface
Attribute Type Description
addresses reff] A list of references to the Addr esses for this

network interface.

Array item name: address

Provider: support mandatory; mutable
Consumer: support mandatary; read-orly

network ref A reference to the Net WOrK for this nefwork
interface.
It is expected that Net wor kPor t s andl
Net wor ks areldefined separately and prior to
the Machi nes that connect to them.

Provider: stipport mandatory; mutable
Consumer: support mandatory; read-wilite

networkPort | ref Adeference to the Net wor kKPor t for this
network interface.
Note this is a reference to a Net wor kHor t
and not a Net wor kPort Tenpl at e. |tis
expected that Net wor kPort s and
Net wor ks are defined separately and prior to
the Machi nes that connect to them.

If this attribute is provided, the "network"
attribute in the referenced Net wor kPof t
shall have the same value as the "netwgrk"
attribute in this network Interface.
Constraints:

Provider: support optional; mutable
Consumer: support optional; read-write

state string The state of the network interface. Allowable
values include:
ACTIVE: An active interface is the primdgry
interface, able to forward traffic.
PASSIVE: A passive interface is in a stgndby
mode ready to forward traffic if the primgry
interface fails.
DISABLED: A disabled interface is one that
is not able to forward traffic.
Constraints:

Provider—supportoptiormatmutabte——

Consumer: support optional; read-write

mtu integer | To set the largest supported packet size.
Provider: support optional; mutable
Consumer: support optional; read-write

Provider: support optional; mutable
Consumer: support optional; read-write

userData string A Base64 encoded string whose decoded version is to be injected into
Machines created by using this Template. See the discussion of injection of
user-defined data below.
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Name

MachineTemplate

Type URI

http://schemas.dmtf.org/cimi/1/MachineTemplate

Attribute

Type Description

Constraints:
Provider: support optional; mutable
Consumer: support optional; read-write

meterTem

plates meterTemplates[] | A list of references to Met er Tenpl at es that shall be used to create and

connect a set of new Met er s to the new Machi ne.

Note that the attributes of the Met er Tenpl at e may be specified
than a reference to an existing Met er Tenpl at e Resource.
Constraints:

rather

Provider: support optional; mutable
Consumer: support optional; read-write

eventLog

connect a new Event Log to the new Machi ne.

Note that the attributes of the Event LogTenpl at efmay be sped
rather than a reference to an existing Event LogTenpl at e Resd
Provider: support optional; mutable

Consumer: support optional; read-write

emplate | ref A reference to an Event LogTenpl at e that shall be used\to create and

ified
urce.

When i

mplementing or using Machi neTenpl at e, Providers and Copsumers shall adhere to the

and semantics of its attributes as described in the above table, as well*as’in the tables describing

embed
as desq
Resour

JSON n

led Resources or related Collections. Both Consumer and Rrovider shall serialize this Resd
ribed below. The following pseudo-schemas (see notation’'in 1.3) describe the serialization
ce in both JSON and XML:

hedia type: application/json

JSON gerialization:

{ "resourceURI": "http://schemas.dntf.org/cim/1/ Machi neTenpl ate",
"id": string,
"nanme": string, ?
"description": string, \2
"created": string, (?
"updated": string, .?
“properties":{sstring: string, +}, ?
"initial State": string, ?

"machi peConfig": {

syntax

urce
of the

"hiefl": string | ... MachineConfiguration attributes ...
yQ?
“fmachi nel mage": ({

“href": string | ... Machinelnmage attributes ...
},o?
“credential ": {

"href": string | ... Credential Tenplate attributes ...
},o?

"vol umes": [

{ "initial Location": string?, "href": string }, +
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1, ?
"vol uneTenpl ates": [
{ "initial Location": string?,
"href": string, ?

Vol uneTenpl ate attributes ... ?

"networ kl nterfaces": [

{ "addresses": [
{"href": string}, +
1.
"network": {"href": string},
"networkPort": {"href": string}, ?
"state": string,
"mu": nunber ?
Po
1, ?
“userData": string, ?
"met er Tenpl ates": [
{ "href": string, ?
Met er Tenpl ate attributes «o&?
}, %
1, ?
"event LogTenpl ate": {

"href": string, ?

Event LogTenpllate attributes ... ?
},?
"operations'{ [
{ "rel"g Tedit", "href": string }, ?
{ "re)~: "delete", "href": string } ?
1 2

-
XML media type: application/xml

XML serialization:

<Machi neTenpl ate xm ns="http://schemas.dntf.org/cim/1">

<id> xs:anyURl </id>
<name> xs:string </name> ?

<description> xs:string </description> ?
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<created> xs:dateTime </created> ?
<updat ed> xs: dateTi me </updated> ?
<property key="xs:string"> xs:string </property> *
<initial State> xs:string </initial State> ?
<machi neConfi g href="xs:anyURl " ?>
Machi neConfiguration attributes ... ?
</ machi neConfi g> ?

<nmachi nel mage href ="xs:anyURIl " ?>

Machi nel nage attributes ... ?
</ machi nel mage> ?
<credential href="xs:anyURl " ?>
Credenti al Tenpl ate attributes ... ?
</credential > ?
<vol une initial Locati on="xs:string"? href="xs:anyURl " {>*
<vol uneTenpl ate initial Locati on="xs:string"? href="gs\anyURI "? >
Vol uneTenpl ate attributes ... ?
</vol uneTenpl at e> *
<net wor kl nt er f ace>
<address href="xs:anyURl "/> *
<networ k href="xs:anyURl "/ >
<networ kPort href="xs:anyURIl "/ >/
<state> xs:string </state>
<mt u> xs:integer </ntu> ?
</ networkl nterface> *
<user Dat a> xs:string,<fuserData> ?
<met er Tenpl at e hrefi="Yxs: anyURl "? >
Met er Tenpllaté attri butes ... ?
</ meter TenplLate> *
<event LogTenpl ate href="xs:anyURl "? >
Event LogTenpl ate attributes ... ?
</ event LogTenpl ate> ?

<eperation rel="edit" href="xs:anyURl"/> ?

<oper at jion rel="delete" href="xg- anylIRI )

<XS:any>*

</ Machi neTenpl at e>

Injection of user-defined data

To simplify the customization of individual Machi nes, it is possible to pass arbitrary data into the new
Machi ne by using the userData parameter. The value of this parameter shall be the Base64-encoded
payload. The Provider shall arrange for this data to be available from inside the Machi ne by using one

of the following three methods:
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1.

Metadata server: The data can be retrieved from within the instance by using an HTTP GET

request to http://169.254.169.254/cimi/latest/user-data.

Disk: The Machi ne has access to a Disk with an ISO 9660 file system on it. The data can be

found in a file at <location>/cimi/user-data.

Image modification: The Provider modifies the root file system of the machine image just before

launching the Machi ne. In UNIX-like operating systems, the data can be found in the file
Ivar/lib/cimi/user-data.

It is strongly recommended that Providers implement a metadata server, or, failing that, injection b

the

way of

sk, as image modification is brittle and may not work for every operating system in use.

Providdr shall indicate which of these three methods is supported with the Machi ne 'UserData!
capabillty in the Resour ceMet adat a for Machi nes. The value for this feature shall berone of
metadgta, disk, or imgmod, corresponding to the three methods listed above.

The Pri
version

5.14.3.

This R4
Machin

5.14.4

A Mach
Resour
shall bg

vider shall preserve this data across restarts of the Machi ne. The data is the-Base64-deg
of the data that was passed into the Machi neCr eat e request.

Operations

source supports the Read, Update, and Delete operations. Create is supported through the
cTemplateCollection Resource.

MachineTemplateCollection Resource

i neTenpl at eCol | ect i on Resource represents'the Collection of Machi neTenpl a
ces within a Provider and follows the Collection pattern defined in clause 5.5.12. This Reso
serialized as follows:

JSON derialization:

"id": string,
"count": nunber,

"machi neTenpl at es” |

{ "resourceURI: *"http://schemas.dntf.org/cim/1/ Machi neTenpl ate",
"id": string,
remai'ni ng Machi neTenpl ate attributes ...
b, o+
], 2
“eperations": [ { "rel": "add", "href": string } ? ]

{ "resourceURI": "http://schemas-dntf.org/cim/1/ Machi neTenpl at eCol | ecti onf'

The

oded

e
Urce

}

XML serialization:

<Col | ecti on
resourceURI ="http://schemas. dntf. org/cim/ 1/ Machi neTenpl at eCol | ecti on”
xm ns="http://schemas.dntf.org/cim/1">
<id> xs:anyURl </id>

<count > xs:integer </count>
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5.14.5
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<Machi neTenpl at e>

<id> xs:anyURl </id>

remai ni ng Machi neTenpl ate attributes ...

</ Machi neTenpl at e> *

<operation rel ="add" href="xs:anyURlI"/> ?

<Xs:any>*

</ Col | ecti on>

015 (E)

—Operations

source supports the Read and Update operations. Creation of new Machi neTenpl@at'e
Ces is supported by the way of a POST to the "add" operation's URI as described in clause

MachineConfiguration Resource

The Melchi neConf i gur at i on Resource represents the set of configuration values that define

(virtual
created

Table 2

hardware resources of a to-be-realized Machine Instance. Machj-neConf i gur ati ons
by Providers and may, at the Providers discretion, be created hy-Consumers.

6 describes the Machi neConf i gur at i on attributes.

Table 26 — MachineConfiguration attributes

the
are

Name MachineConfiguration

Type URI http://schemas.dmtf.org/cimi/1/MachineConfiguration

Attribute Type Description \,\Q

cpu integer | The amount of CPU that a Mac fiione realized from this configuration has.
Constraints:
Provider: support optionak.mutable
Consumer: support optional; read-write

memory integer | The amount of RAM, in-kibibytes, that a Machi ne realized from this configuration has.
Constraints:
Provider: support'mandatory; mutable
Consumer: support mandatory; read-write

disks disk] A list of structures, each containing the attributes defining the disks to be created for the

Mac hicfe instantiated with this Machi neConf i gur at i on Resource. The disks g
storage' to the Machine.
Each disks attribute has the following sub-attributes:

re local

attribute.
Constraints:

RName disk
Attribute Type Description
capacity integer | The initial capacity, in kilobytes, of the disk described by this

Provider: support mandatory; mutable

Consumer: support mandatory; read-write

format string The format/type of this disk (e.g., ext4, NTFS).
Constraints:

Provider: support mandatory; mutable
Consumer: support mandatory; read-write

initialLocation | string | An Operating System-specific location (path) in its

Machi ne, Consumers may change the location of this
Di sk.

Constraints:

Provider: support optional; mutable

namespace where this Di sk first appears. After creation of a
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Name MachineConfiguration

Type URI http://schemas.dmtf.org/cimi/1/MachineConfiguration

Attribute Type Description

| | | Consumer: support optional; read-write
Constraints:

Provider: support optional; mutable

Consumer: support optional; read-write

cpuArch string Indicates the CPU architecture that is supported by Machi nes created by using this
configuration.

Allowable values include: 68000, Alpha, ARM, Itanium, MIPS, PA_RISC, POWER,
PowerPC, x86, x86_64, z/Architecture, SPARC. Providers may define additional values.

Constraints:
Provider: support optional; mutable
Consumer: support optional; read-write
cpuSpeed integer | The approximate CPU speed of this Machine in megahertz.
Constraints:
Provider: support optional; mutable
Consumer: support optional; read-write
3697 NOTE | The disk attributes "format" does not appear on Machine Resources because after the Machi ne is
3698 created | the user of the Machi ne is able modify this attribute of a disk, possibly withedt-the Provider's knowl¢dge.
3699  Therefofe these attributes might not be an aspect of the Machi ne that the Provider\can reliably manage.
3700 JSON media type: application/json
3701 JSON derialization:
3702 { "resourceURI": "http://schemas. dntf. org/¢iyhiJ 1/ Machi neConfi gurati on",
3703 "id": string,
3704 "name": string, ?
3705 "description": string, ?
3706 "created": string, ?
3707 "updated": string, ?
3708 "properties": { string;, stfing, + }, ?
3709 "cpu": nunber,
3710 "menory": nunber,
3711 "disks" [
3712 { "capaciy™ nunber,
3713 "foreab": string,
3714 7Aitial Location": string?
3715 N
3716 ¥y ?
3717 "CpuArch™: string, ?
3718 "cpuSpeed": nunber, ?
3719 "operations": [
3720 { "rel": "edit", "href": string }, ?
3721 { "rel": "delete", "href": string } ?
3722 1 2
3723
3724 }
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XML media type: application/xml

XML serialization:
<Machi neConfi guration xm ns="http://schemas.dntf.org/cim/1">
<id> xs:anyURl </id>
<nanme> xs:string </ nanme> ?
<description> xs:string </description> ?
<created> xs:dateTime </created> ?

ol ox

ot A A gl Lol ot o 2
Pttt o Sooot O e Topoot ot T

<property key="xs:string"> xs:string </property> *
<cpu> xs:integer </cpu>
<menory> Xs:integer </ menory>
<di sk>

<capacity> xs:integer </capacity>

<format> xs:string </format>

<initialLocation> xs:string </initialLocation> ?2
</ di sk> *
<CpuArch> xs:string </cpuArch> ?
<cpuSpeed> xs:integer </cpuSpeed> ?
<operation rel ="edit" href="xs:anyURl "A> ?
<operation rel ="del ete" href="xs:anyURI™/> ?
<Xs:any>*

</ Machi neConfi gurati on>

5.14.5.1 Operations

This Rgsource supports the Read, Update, and Delete operations. Create is supported through the
MachijneConfi gur ati onCol1ect i on Resource.

5.14.6| MachineConfigurationCollection Resource

A Machi neConfi gurati onCol | ecti on Resource represents the Collection of
Machi jneConf i guriat i on Resources within a Provider and follows the Collection pattern defingd in
clause p.5.12. ThisResource shall be serialized as follows:
JSON derialization:

{</resourceURl ":

"hitp://schemas. dntt.org/cl m/ 1] Vachi neConfigurationCollection,
"id": string,
“count": numnber,
“machi neConfigurations": [
{ "resourceURI": "http://schenmas.dntf.org/cim/1/ Machi neConfi guration”,
"id": string,

remai ni ng Machi neConfiguration attributes ...
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1, ?

"operations": [ { "rel": "add", "href": string } ? ]

}

XML serialization:

<Col | ecti on

resourceURI ="http://schemas. dntf.org/cim/ 1/ Machi neConfi gurationCol | ecti on”

5.14.6.

This R4
Resour
4211

5.14.7
This R4

<i d> xs:anyURl </id>
<count > xs:integer </count>
<Machi neConfi gurati on>

<id> xs:anyURl </id>

remai ni ng Machi neConfiguration attributes ...

</ Machi neConfi guration> *
<operation rel ="add" href="xs:anyURl "/> ?
<Xs:any>*

</ Col | ecti on>

Operations

source supports the Read and Update operatiofs.)Creation of new Machi neConf i gur g
Ces is supported by the way of a POST to the #add" operation's URI as described in clause

Machinelmage Resource

source represents the informatioh.necessary for hardware virtualized Resources to create @

tion

Machi ne Instance; it contains configuration data such as startup instructions, including possible
combinptions of the following items, depending on the “type” of Machi nel mage created:
¢ | the software image (i.e:, a copy of an installed Machi ne),that is to be instantiated on the disk
and other virtualresources. The image can be a snapshot that consists of disk images plus
memory and ather resource state information.
e | installatiogtsoftware, which, when executed on the hardware (virtual) resources, builds the
machinpelinstance
e [ bothira'disk image and a set of software and parameters to install new components not ingluded
in'the original disk image
Table 27 describes the VBCNI Nel nage attributes.
Table 27 — Machinelmage attributes
Name Machinelmage
Type URI http://schemas.dmtf.org/cimi/1/Machinelmage
Attribute Type Description
state string The operational state of the Machi nel mage.
Allowable values include:
CREATING: The Machi nel mage is in the process of being created.
AVAILABLE: The Machi nel nage is available and ready for use. Unless otherwise
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Name Machinelmage
Type URI http://schemas.dmtf.org/cimi/1/Machinelmage
Attribute Type Description

specified, the Machinelmage shall initially be in this state after successful creation.
DELETING: The Machi nel mage is in the process of being deleted.

ERROR: The Provider has detected an error in the Machi nel mage. The operations that
result in transitions to the above defined states are defined in clause 5.14.7.1
Constraints:

Provider: support mandatory; mutable

Consumer: support mandatory; read-only
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Name Machinelmage

Type URI http://schemas.dmtf.org/cimi/1/Machinelmage

Attribute Type Description

type string The type of Machi nel mage that is represented by this Resource. This specification

defines the following values:

IMAGE: This type represents the persisted data of a stopped Machi ne. Unlike
"snapshots", it does not contain any runtime information. If this value is used, the
"relatedlmage" attribute shall not be present.

SNAPSHOT: This type represents the persisted data of a Machi ne. If the Machi ne was
not in a stopped state if this Image was created, it also contains runtime information. If this
value is used, the "relatedlmage" attribute shall reference the most recently created (or
reverted to) snapshot Image for that Machi ne, which allows for easy discovery df the
"previous" snapshot. The "relatedlmage" attribute shall not be set by Consumers!
PARTIAL_SNAPSHOT: This type follows the same semantics as the "SNAPSHQT"
Machi nel mage except that it contains just the changes (deltas) made ta.the Mjchi ne
based on the referenced "relatedimage" Machi nel nage rather than a completg
representation of the Machi ne.

Ifa Machi nel mage is deleted, the following semantics spall apply:
e Any"SNAPSHOT" Machi nel mages that have a ‘relatedimage" value|that

references the deleted Machi nel nage shall\have that value changed [to the

"relatedimage" attribute of the delete Machivnel mage.

e Any"PARTIAL_SNAPSHOT" Machi nel nages that have a "relatedimpge"
value that references the deleted Machi nel mage shall also be deleted. This
detail applies recursively to anysubsequent "PARTIAL_SNAPSHOT"
Machi nel mages as well.

Constraints:
Provider: support mandatory; immutable
Consumer: support mandatoryiread-only

imageLocption URI A reference to the location of\the binary data that makes up this image.
Constraints:

Provider: support mandatory; mutable

Consumer: support mandatory; read-write

relatedimage ref A reference to anether Machinelmage Resource that is related to this one. The sgecific
meaning of thistvalue varies depending on the type of Machi nel mage.
Constraints:

Provider:.support optional; mutable

Consumer: support optional; read-only
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The following pseudo-schemas describe the serialization of the Resource in both JSON and XML:

JSON media type: application/json

JSON serialization:
{ "resourceURI": "http://schemas.dntf.org/cim/1/ Machi nel nage"
"id": string,
"name": string, ?

"description": string, ?

“created": string, ?

"updated": string, ?

"properties": { string: string, + 1}, ?
"state": string,

"type": string

"i mageLocation": string

“rel atedl mage": { "href": string }, ?

"operations": [

{ "rel": "edit", "href": string }, ?
{ "rel": "delete", "href": string } ?
] ?

}
XML media type: application/xml

XML sdfrialization:
<Machi nel mage xm ns="httpi//’schemas. dntf.org/cim/1">
<i d> xs:anyURl </id>
<name> xs:string </name> ?
<descripti on>x8*string </description> ?
<created> xs:dateTi ne </created> ?
<updat ed®>-Xs: dat eTi e </ updat ed> ?
<propehty key="xs:string"> xs:string </property> *
<state> xs:string </state>

Stype> xs:string </type>

<i magelLocati on> xs: anyURl </imagelLocati on>
<rel at edl mage href="xs:anyURl "/> ?
<operation rel="edit" href="xs:anyURl "/> ?
<operation rel ="del ete" href="xs:anyURl "/> ?
<XS:any>*

</ Machi nel mage>
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5.14.7.1 Operations

This Resource supports the Read, Update, and Delete operations. Create is supported through the

Machi

nel mageCol | ect i on Resource.

If creating a new Machi nel mage, the representation of the new Machi nel mage may include a

reference in the "imageLocation" attribute. Providers shall inspect this reference (most likely by the way of
an HTTP HEAD) to determine if any special processing is required. This specification defines the
following additional steps that Providers shall take depending on the type of Resource being referenced:

http://schemas. dntf.org/cimn/1/ Machine

If the "inageLocation" is a reference to a Machi ne, the Provider shall create a new SNAPSHQOT.
Machi nel mage based on the Machi ne being referenced. Upon completion of the create ‘opera

the Mag¢hi nel mage' s "imagelLocation" attribute shall not reference the Machi ne (asjthe/Mach

might

ange over time), but instead it shall reference (or contain the data of) the stati¢ representa

the Ma¢hi ne. Additionally, the referenced Machi ne' s Machi neSnapshot Colf'ecti on sh

update

5.14.8

A Mach
within g
serializ

to include a reference to this newly created SNAPSHOT Machi nel nage-Resource.

MachinelmageCollection Resource

i nel mageCol | ect i on Resource represents the Collection-6f Machi nel mage Reso
Provider and follows the Collection pattern defined in clause:%.5.12. This Resource shall b
bd as follows:

JSON derialization:

{ "resourceURlI": "http://schemas. dntf.orgAei m /1/ Machi nel mageCol | ecti on",
"id": string,
“count": numnber,
"machi nel mges": [
{ "resourceURI": "http://scChenmas.dntf.org/cim/1/ Machi nel mage",
"id": string,

remai ni ng Maehi‘nel mage attributes ...

"operationst':) [ { "rel": "add", "href": string } ? ]

}

XML sefrialization:

<Cof | ection resourceURI ="http://schemas. dntf. org/cim/ 1/ Machi nel nageCol | ec

ion,

i ne
ion of
il be

irces

a)

-

ti on"

xm ns="http://schemas.dntf.org/cim/1">
<i d> xs:anyURl </id>
<count > xs:integer </count>
<Machi nel mage>
<id> xs:anyURl </id>
remai ni ng Machi nel nage attributes ...

</ Machi nel mage> *
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<operation rel ="add" href="xs:anyURI "/> ?

<xs: any>*

</ Col | ecti on>

5.14.8.1 Operations

This Resource supports the Read and Update operations. Creation of new Machi nel nage Resources
is supported by the way of a POST to the "add" operation's URI as described in clause 4.2.1.1, where the
request body and the way it is processed are described in clause 5.14.7.1.

5.14.9

A Cr e
of ane
the vari
particul
extend

For exa
then be

Credential Resource

ent i al Resource contains the information required to create the initial administrative sug
vly created Machi ne or to represent the credentials needed to perform some operation. D
ation between operating systems and Providers, this specification does not mandate one
ar set of attributes that all implementations need to support. However, Providéers are expect
this Resource with additional attributes to meet their requirements.

and "description."

eruser
Le to

bd to

mple, a Provider might extend this Resource with username and password attributes, which would
the login information for new Machi nes. These extension attributes would appear as sibl
the conpmon attributes like "name

ngs to

Table 28 describes the Cr edent i al attributes.
Table 28 — Credential attributes
Name Credential
Type URI http://schemas.dmtf.org/cimi/1/Credential
Attribute Type Description O
TBD The exact set of attributes is determined by the Provider.
Some gommon extension attributes that Praviders might use include:
Table 29 —UserName/Password attributes
Attribute Type Description-\""
userNamgq string Initial superuser's user name.
Provider: support mandatory; mutable
Consumer: support mandatory; read-write
password string Initial superuser's password.
Constraints:
Provider: support mandatory; mutable
Consumer: support mandatory; write-only
Table 30 — Public key attributes
Attribute Type | Description
key byte[] | The digit of the public key for the initial superuser.

Provider: support mandatory; mutable
Consumer: support mandatory; read-write

When implementing or using Cr edent i al , Providers and Consumers shall adhere to the syntax and
semantics of its attributes as described in the above table, as well as in the table describing related
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3899 Collections. Both Consumer and Provider shall serialize this Resource as described below. The following
3900 pseudo-schemas (see notation in 1.3)
3901 JSON media type: application/json

3902 JSON serialization:

3903 { "resourceURI": "http://schemas.dntf.org/cim/1/Credential"”,
3904 "id": string,

3905 "nane": string, ?

3906 ~deser-pH-or——strRrg—2

3907 "created": string, ?

3908 "updated": string, ?

3909 "properties": { string: string, + }, ?
3910 "operations": [

3911 { "rel": "edit", "href": string }, ?
3912 { "rel": "delete", "href": string } ?
3913 1 2

3914

3915 }

3916 XML media type: application/xml
3917 XML sdrialization:

3918 <Credential xmns="http://schemas. dntf%org/cim/1">
3919 <id> xs:anyURl </id>

3920 <nane> xs:string </ name> ?

3921 <descri ption> xs:string </description> ?

3922 <created> xs: dateTi ne </created> ?

3923 <updat ed> xs: dat eTi/mev'</ updat ed> ?

3924 <property key="xsistring"> xs:string </property> *
3925 <operation refstedit" href="xs:anyURl"/> ?

3926 <operatiopn el ="del ete" href="xs:anyURl"/> ?

3927 <XS: any3*

3928 </ Credénti al >

3929 5.14.9.1 Operations

3930 This Resource supports the Read, Update, and Delete operations. Create is supported through the
3931  Credenti al Col | ecti on Resource.

3932 5.14.10 CredentialCollection Resource

3933 ACredential Col | ecti on Resource represents the Collection of Cr edent i al Resources within

3934 a Provider and follows the Collection pattern defined in clause 5.5.12. This Resource shall be serialized
3935  as follows:
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3936 JSON serialization:

3937 { "resourceURlI": "http://schemas.dntf.org/cim/1/Credential Collection",
3938 "id": string,

3939 "count": nunber,

3940 "credential ": [

3941 { "resourceURI": "http://schemas.dntf.org/cini/1/ Credential",
3942 "id": string,

3943 ... remaining Credential attributes ...

3944 oo+

3945 1, ?

3946 "operations": [ { "rel": "add", "href": string } ? ]

3947

3948 }

3949 XML sdrialization:

3950 <Col | ection resourceURl ="http://schenas. dntf.org/cini¥%ll Credential Col | ectifn"
3951 xm ns="http://schemas. dntf.org/cinm/1">

3952 <id> xs:anyURl </id>

3953 <count > xs:integer </count>

3954 <Credenti al >

3955 <id> xs:anyURl </id>

3956 ... remaining Credential attribiites ...

3957 </ Credenti al s> *

3958 <operation rel ="add" href="x§*anyURI"/> ?

3959 <XS: any>*

3960 </ Col | ecti on>

3961 5.14.10.1 Operations
3962 NOTE | The "add" operation/requires that a CredentialTemplate be used (see 4.2.1.1).

3963 5.14.11 CredentialTemplate Resource

3964  This Rdsource gaptures the configuration values for realizing a Cr edent i al Resource. A
3965 Credenti alkFenpl at e may be used to create multiple Cr edent i al s. Table 31 describes th
3966  Credentd,al Tenpl at e attributes.

[

3967 Table 31 — CredentialTemplate attributes
Name CredentialTemplate
Type URI http://schemas.dmtf.org/cimi/1/CredentialTemplate
Attribute Type Description
TBD The exact set of attributes is determined by the provider.

3968  When implementing or using Cr edent i al Tenpl at e, Providers and Consumers shall adhere to the
3969  syntax and semantics of its attributes as described in the above table as well as in the table describing
3970 related Collections. Both Consumer and Provider shall serialize this Resource as described below. The

© ISO/IEC 2015 — All rights reserved 127


https://iecnorm.com/api/?name=5530ed5126da372d4b3664cb858d6b6e

ISO/IEC 19831:2015 (E)

3971 following pseudo-schemas (see notation in 1.3) describe the serialization of the Resource in both JSON
3972  and XML:

3973
3974 JSON media type: application/json
3975 JSON serialization:

3976 { "resourceURI": "http://schemas.dntf.org/cin/1/ Credential Tenpl ate",
3977 "id": string,

3978 "nane'. String, ?

3979 "description": string, ?

3980 "created": string, ?

3981 "updated": string, ?

3982 "properties": { string: string, +}, ?
3983 "operations": [

3984 { "rel": "edit", "href": string }, ?
3985 { "rel": "delete", "href": string } ?
3986 1 ?

3987 C

3988 }

3989 XML media type: application/xml
3990 XML sdrialization:

3991 <Credenti al Tenpl ate xm ns="http:/dschemas.dntf.org/cimnm/1">
3992 <id> xs:anyURl </id>

3993 <nanme> xs:string </ name>y?

3994 <descri pti on> xs: string\‘g/ description> ?

3995 <creat ed> xs: dateTi(ne" </ created> ?

3996 <updat ed> xs: dat\eTi me </ updated> ?

3997 <property key="xs:string"> xs:string </property> *
3998 <operation rel="edit" href="xs:anyURl"/> ?

3999 <oper atj’en rel ="del ete" href="xs:anyURl"/> ?

4000 <xs:any>*

4001 <//Credent i al Tenpl at e>

4002 5.14.11.1 Operations

4003 This Resource supports the Read, Update, and Delete operations. Create is supported through the
4004 Credenti al Tenpl at eCol | ecti on Resource.

4005 5.14.12 CredentialTemplateCollection Resource

4006 A Credential Tenpl at eCol | ect i on Resource represents the Collection of
4007 Credenti al Tenpl at e Resources within a Provider and follows the Collection pattern defined in
4008 clause 5.5.12. This Resource shall be serialized as follows:
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JSON serialization:
{ "resourceURl":
“"http://schemas.dntf.org/cini/1/ Credential Tenpl at eCol | ecti on"
"id": string,
"count": nunber,

"credential Tenpl ates": [

{ "resourceURI": "http://schemas.dntf.org/cim/1/ Credential Tenpl ate"

"id": strinag,

remai ni ng Credenti al Tenpl ate attributes ...

1, ?

"operations": [ { "rel": "add", "href": string } ? ]
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4023 XML serialization:
4024 <Col | ection
4025 resourceURl ="http://schemas. dntf.org/cini/1/ Credenti al Tenpl at eCol | ecti on"
4026 xm ns="http://schemas. dntf.org/cim/1">
4027 <id> xs:anyURl </id>
4028 <count > xs:integer </count>
4029 <Credenti al Tenpl at e>
4030 <id> xs:anyURl </id>
4031 remai ni ng Credential Tenpl ate attributes ...
4032 </ Credenti al Tenpl at e> *
4033 <operation rel ="add" href="xs:anyURl"/> ?
4034 <XS:any>*
4035 </ Col | ecti on>
4036 5.14.12.1 Operations
4037  This Rgsource supports the Read and Update operations. Creation of new Cr edent i al Tenpl gt e
4038 Resourtes is supported by the way of a POST to the "add" operation’s URI as described in clause
4039 4211
4040 5.15 Yolume Resources and relationships
4041 Figure # illustrates the Resources involved in constructing a Vol une and their relationships. Although
4042  this drawing is in the style of a Resource Relationship diagram, the use of UML is neither rigorous por
4043 normatfve.
4044
Volume Volume Template
+id[1]: string +id[1]: string
+name[0..1]: string +name([0..1]: string
+description[0..1]: stking +description[0..1]: string
+created[0..1]: datéTime +ereated[0..1]: dateTime
+updated[0..1}: date Time +updated[0..1]: dateTime
+properties[0.X]: property +properties[0.."]: property
+state[1] string +yolumeConfig[1]: ref
+type[1: URI +yolumelmage[0.1]: ref
+capaeity[1]: integer +meterTemplates[0.."]: ref
+bdotable[1]: boolean +eventLogTemplate[0..1]: ref
timages[0..1]: collection 0.* 0.*
+meters[0..1]: collection
+eventLog[0..1]: ref 1_ L1
1 1 Volume Configuration Volume Image
+ir|[1]' ﬂring +ir|[1]' ﬁring
. +name|0..1]: string +name[0..1]: string
:Meter M +description[0..1]: string +description[0..1]: string
0.. 0. +created[0..1]: dateTime +ereated[0..1]: dateTime
+updated[0..1]: dateTime +updated[0..1]: dateTime
+properties[0.."]: property +properties[0."]: property
+type[1]: URI +state[1]: string
+format[1]: string +imagelLocation[1]: ref
+capacity[1]: integer +bootable[]: boolean
4045 Figure 4 - Volume Resources
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A Vol une represents storage at either the block or the file-system level. Vol unes can be connected to
Machi nes. Once connected, Vol unes can be accessed by processes on that Machi ne. Table 32
describes the Vol une attributes.

Table 32 — Volume attributes

Name

Volume

Type URI

http://schemas.dmtf.org/cimi/1/Volume

Attribute

Type

Description

state

string

The operational state of the Vol une.

Allowable values include:

CREATING: The Vol un® is in the process of being created.
AVAILABLE: The Vol une is available and ready for use. Unless otherwise'Specifigd, the
Vol une shall be in this state initially after successful creation.
CAPTURING: The Vol un® is in the process of being captured (snapshotted) into 4 new
Vol unel nage. Allowable action if in this state is: delete.
DELETING: The Vol une is in the process of being deleted,
ERROR: The Provider has detected an error in the Vol une{The operations that fesult in
transitions to the above defined states are defined in"clause 5.15.1.2
Constraints:

Provider: support mandatory; mutable

Consumer: support mandatory; read-only

type

URI

A URI that indicates the type of Vol une to becreated. This specification defines the
following URI:
http://schemas.dmtf.org/cimi/1/mapped: Indicates a Vol une that shall be used for shared
storage that might be available to multiple Machi nes, but which does not require gn explicit
mount operation from within the guest operating system.
Additional values may be defined.df certain types of Vol unes require additional dta, it is
expected that this Resource is extended. For example, a "sharedFileSystem" type nfight
require additional networking information and credentials to be specified.
Constraints:

Provider: support mandatory; immutable

Consumer: support.mandatory; read-only

capacity

integer

The maximum size; if limited, of the Vol un®e in kilobytes.
If this value is\increased, the Vol une can contain more data. Decreasing this valug may
require evaluations.

Provider: support mandatory; mutable
Consumer: support mandatory; read-write

bootable

boolean

This property indicates whether this Vol umne is bootable.
Constraints:

Provider: support mandatory; mutable

Consumer: support mandatory; read-write

images

collection
Melume
Volume

A reference to the list of references to Vol unel mages that represent snapshots taken from
the Vol une.
Note: The VolumeVolumelmage Resource type represents an association between the

Image]

Volume and a Volumelmage. It is defined in clause 5.15.1.1.1.
Constraints:

Provider: support optional; mutable

Consumer: support optional; read-only

meters

collection
[Meter]

A reference to the list of Met er s monitored for this Vol urne.
Constraints:

Provider: support optional; mutable

Consumer: support optional; read-only

eventLog

ref

A reference to the Event Log of this Vol une.
Provider: support optional; mutable
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Name Volume
Type URI http://schemas.dmtf.org/cimi/1/Volume
Attribute Type Description
Consumer: support optional; read-only

4051 When implementing or using Vol umne, Providers and Consumers shall adhere to the syntax and

4052 semantics of its attributes as described in the above table as well as in the tables describing embedded
4053 Resources or related Collections. Both Consumer and Provider shall serialize this Resource as described
4054 below. The following pseudo-schemas (see notation in 1.3) describe the serialization of the Resource in
4055  both JSON and XML:

4056

4057 JSON media type: application/json

4058  JSON derialization:

4059 { "resourceURlI": "http://schemas.dntf.org/cim/1/ Vol une",
4060 "id": string,

4061 "name": string, ?

4062 "description": string, ?

4063 "created": string, ?

4064 "updated": string, ?

4065 "properties": { string: string, +}, ?
4066 "state": string,

4067 "type": string,

4068 "capacity": nunber,

4069 "boot abl e": bool ean,

4070 "images": { "href": string }y\\?

4071 "meters": { "href": stringt}, ?

4072 "eventLog": { "href": Gtring }, ?

4073 "operations": [

4074 { "rel": "edit\, "href": string }, ?
4075 { "rel": *delete", "href": string } ?
4076 1 2

4077

4078 }

4079 XML media type: application/xml

4080 XML serialization:

4081 <Vol ume xm ns="http://schemas.dntf.org/cim/1">
4082 <id> xs:anyURl </id>

4083 <nane> xs:string </ nane> ?

4084 <descri ption> xs:string </description> ?

4085 <creat ed> xs: dateTime </created> ?

4086 <updat ed> xs: dat eTi me </updated> ?
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<property key="xs:string"> xs:string </property> *
<state> xs:string </state>

<type> xs:anyURl </type>

<capaci ty> xs:integer </capacity>

<boot abl e> xs: bool ean </ boot abl e>

<i mages href="xs:anyURI"/> ?

<nmeters href="xs:anyURI "/> ?

<event Log href="xs:anyURl "/> ?

5.15.1.

The following clauses describe the Collection Resources owned by Vol uR®s.

5.15.1.

<operation rel="edit" href="xs:anyURl "/> ?
<operation rel ="del ete" href="xs:anyURI "/> ?
<Xs:any>*

</ Vol une>

Collections

.1 VolumeVolumelmageCollection Resource

The Relsource type for each item of this Collection is “Vol une\Vol unel nage”, defined in Table $3:

Table 33 — VolumeVolumelmage attributes

Name VolumeVolumelmage

Type URI http://schemas.dmtf.org/cimi/1/VolumeVolomelmage

Attributé Type | Description

volumelrhage ref Reference to a Vol unel mage Resource, which represents a snapshot of this Volfurre.

Constraints:
Provider: support mandatory; mutable
Consumer: supportmandatory; read-only

JSON derialization:

{ "resourceURl": "htt\yp///schemas.dntf.org/cim/1/ Vol uneVol unel mageCol | ectifon",
"id": string,
"count": number,
"vol uneVohurel mages": [
{ "resourceURl ":
"http://schemas. dnt f. org/cim/ 1/ Vol uneVol unel nage",

"id": string,

ramet-—stT;

"description": string, ?

"created": string, ?

"updated": string, ?

"properties": { string: string, + }, ?
"vol unel mage": { "href": string },
"operations": [

{ "rel": "edit", "href": string }, ?
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{ "rel": "delete", "href": string } ?

XML serialization:

<Col | ecti on
resourceURl ="http://schemas. dntf.org/cim/ 1/ Vol umeVol unel nageCol | ect i‘on"

xm ns="http://schemas.dntf.org/cim/1">
<id> xs:anyURl </id>
<count > xs:integer </count>
<Vol uneVol urel nage>
<id> xs:anyURl </id>
<nane> xs:string </ nanme> ?
<description> xs:string </description> ?
<creat ed> xs:dateTime </created> ?
<updat ed> xs: dateTi ne </updated> ?
<property key="xs:string"> xs:string)</property> *
<vol unel mage href="xs: anyURl "/ >
<operation rel="edit" href="xs;anyUrl"/> ?
<operation rel ="del ete" hrefZ"xs:anyURl "/ > ?
<XS:any>*
</ Vol uneVol urel nage> *
<XS:any>*
</ Col | ecti on>
NOTE [ Previous versions of this specification included an "add" operation on this Resource. It is now depredated in
favor of creating a new Vol unel nage with the imageLocation attribute pointing to the Vol une to be captufed.

5.15.1.1.2 VoluméMeterCollection Resource

The Relsource:type for each item of this Collection is “Met er ” as defined in clause 5.17.3.

JSON slerialization:

{ "resourceURI": "http://schemas.dntf.org/cim/1/ Vol uneMeterCollection"
"id": string,
"count": nunber,
"meters": [
{ "resourceURI": "http://schemas.dntf.org/cim/1/ Meter",
"id": string,

remai ning Meter attributes ...
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4159 }, o+

4160 1, ?

4161 "operations": [ { "rel": "add", "href": string } ? ]
4162

4163 }

4164 XML serialization:

4165 <Col | ection resourceURI ="http://schemas. dntf.org/cini/1/ Vol uneMet er Col | ecti on"
4166 x-rs="http//scheras—dmforglcim 1"

4167 <id> xs:anyURl </id>

4168 <count > xs:integer </count>

4169 <Met er >

4170 <id> xs:anyURl </id>

4171 ... remaining Meter attributes ...

4172 </ Meter> *

4173 <operation rel ="add" href="xs:anyURl "/> ?

4174 <Xs:any>*

4175 </ Col | ecti on>

4176 5.15.1.2 Operations

4177 This Rgsource supports the Read, Update, and Delete @perations. Create is supported through thg
4178 Vol uneCol | ecti on Resource.

4179 5.15.2| VolumeCollection Resource

4180 A Vol yneCol | ecti on Resource represents the Collection of Vol unmes within a Provider and follows
4181 the Collection pattern defined in clause, 5:5:12. This Resource shall be serialized as follows:

4182 JSON derialization:

4183 { "resourceURI": "http://schemas.dntf.org/cim/1/ Vol umeCol | ection",
4184 "id": string,

4185 "count": nupber,

4186 "vol umes™ [

4187 { ‘fresourceURlI": "http://schemas.dntf.org/cim/1/ Vol unme",
4188 "id": string,

4189 ... remaining Volunme attributes ...

4190 }, o+

4191 1. ?

4192 "operations": [ { "rel": "add", "href": string } ? ]

4193

4194 }

4195 XML serialization:
4196 <Col | ection resourceURl ="http://schenas. dntf. org/cini/1/ Vol uneCol | ecti on"
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xm ns="http://schemas.dntf.org/cim/1">

<i d> xs:anyURI

</id>

<count> xs:integer </count>

<Vol une>

<i d> xs:anyURI

</id>

remai ni ng Vol unme attributes ...

</ Vol une> *

<operation rel ="add" href="xs:anyURlI"/> ?

<XS:any>*

</ Col | ecti on>

5.15.2.1 Operations
NOTE | The "add" operation requires that a VolumeTemplate be used (see 4.2.1.1).
5.15.3| VolumeTemplate Resource
This R¢source captures the configuration values for realizing a Volume,-A Vol uneTenpl at e may be
used to| create multiple Vol unes. Table 34 describes the Vol uneTeqpl at e attributes.
Table 34 — VolumeTemplate attributes
Name VolumeTemplate
Type URI http://schemas.dmtf.org/cimi/1/VolumeTemplate
Attribute Type Description (N
volumeCdnfig ref A reference to the Vol up€Conf i gur at i on that is used to create a Vol pine from
this Vol uneTenpl ate.
Note that the attributés of the Vol uneConf i gur at i on may be specified|rather
than a reference.tg“an existing Vol umeConf i gur at i on Resource.
Constraints:
Provider: stipport mandatory; mutable
Consumer: support mandatory; read-write
volumelmpge ref A reference to the Vol unel mage that is used to create a Vol une from thjs
Vol'wireTenpl at e.
Constraints:
Provider: support optional; mutable
Consumer: support optional; read-write
meterTenplates | Meter: A list of references to Met er Tenpl at es that shall be used to create and ¢onnect a
Teniplates[] | set of new Met er s to the new Vol une.
Note that the attributes of the Met er Tenpl at e may be specified rather than a
reference to an existing Met er Tenpl at e Resource.
Constraints:
Provider: support optional; mutable
Consumer: support nlnfinnnl' read-write
eventLog ref A reference to an Event LogTenpl at e that shall be used to create and connect a
Template new Event Log to the new Vol une.

Note that the attributes of the Event LogTenpl at e may be specified rather than a

reference to an existing Event LogTenpl at e Resource.
Constraints:

Provider: support optional; mutable

Consumer: support optional; read-write

When implementing or using Vol unmeTenpl at e, Providers and Consumers shall adhere to the syntax
and semantics of its attributes as described in the above table as well as in the tables describing
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embedded Resources or related Collections. Both Consumer and Provider shall serialize this Resource
as described below. The following pseudo-schemas (see notation in 1.3) describe the serialization of the

Resource in both JSON and XML.

JSON media type: application/json

JSON serialization:

{ "resourceURI": "http://schemas.dntf.org/cim/1/VoluneTenpl ate",

gt ctrina
T B

"name": string, ?

"href":

“properties": { string:

"vol uneConfig": {

string |

"description": string, ?
"created": string, ?
"updated": string, ?

string, + 1}, ?

Vol uneConfiguration attributles ...

S
"vol unel nage": { "href": string }, ?
“met er Tenpl ates": [

{ "href": string, ?

Met er Tenpl ate attributes ... "2

"event LogTenpl ate": {

“href": string, ?

Event LogTenpl at€_attributes ... ?
}, ?
"operations": §
{ "rel": pfedt", "href": string }, ?
{ "reliX\*delete", "href": string } ?
] ?

}

XML media type: application/xml

XML serialization:
<Vol uneTenpl ate xm ns="http://schemas.dntf.org/cim/1">
<id> xs:anyURl </id>
<name> xs:string </name> ?
<descripti on> xs:string </description> ?

<created> xs:dateTinme </created> ?
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<updat ed> xs: dateTi me </updated> ?

<property key="xs:string"> xs:string </property> *

<vol uneConfi g href="xs:anyURl " ?>

Vol uneConfiguration attributes ... ?
</ vol uneConfi g>
<vol unel mage href="xs:anyUrRl "/> ?
<nmet er Tenpl ate href="xs:anyURI "? >

Met er Tenpl ate attributes ... ?

5.15.3.
This R4

</ meter Tenpl ate> *
<event LogTenpl ate href="xs:anyURl "? >

Event LogTenpl ate attributes ... ?
</ event LogTenpl ate> ?
<operation rel="edit" href="xs:anyURl"/> ?
<operation rel ="del ete" href="xs:anyURI "/> ?
<Xs:any>*

</ Vol uneTenpl at e>

Operations

source supports the Read, Update, and Delete operations. Create is supported through thg

Vol uneTenpl at eCol | ect i on Resource.

5.15.4

A Vol U
Resour
shall bg

VolumeTemplateCollection Resource

meTenpl at eCol | ect i on Resource'represents the Collection of Vol umeTenpl at e

ces within a Provider and follows the Collection pattern defined in clause 5.5.12. This Resoyrce

serialized as follows:

138
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4277 JSON serialization:

4278 { "resourceURI": "http://schemas.dntf.org/cim/1/ Vol umeTenpl at eCol | ecti on",
4279 "id": string,

4280 "count": nunber,

4281 "vol umeTenpl ates": [

4282 { "resourceURI": "http://schemas. dntf.org/cimni/1/ Vol umeTenpl at e",
4283 "id": string,

4284 ... remaining voluneTenpl ate attributes ...

4285 }, o+

4286 1, 2

4287 "operations": [ { "rel": "add", "href": string } ? ]

4288

4289 }

4290 XML serialization:

4291 <Col | ecti on

4292 resourceURl ="http://schemas. dntf. org/cim/1/ YotuneTenpl at eCol | ecti on”
4293 xm ns="http://schemas. dntf.org/cinm/1">

4294 <id> xs:anyURl </id>

4295 <count > xs:integer </count>

4296 <Vol umeTenpl at e>

4297 <id> xs:anyURl </id>

4298 ... remaining Vol uneTenpl ak&s attributes ...

4299 </ Vol uneTenpl at e> *

4300 <operation rel ="add" href="xs:anyURl"/> ?

4301 <xs:any>*

4302 </ Col | ecti on>

4303 5.15.4.1 Operations

4304 This R¢source supports the Read and Update operations. Creation of new Vol unmeTenpl at e

4305 Resourtes is supported by the way of a POST to the "add" operation's URI as described in clause
4306 4.2.1.1

4307  5.15.5|VelumeConfiguration Resource

4308 The Vol uneConf i gur at i on Resource represents the set of configuration values needed to create a
4309 Vol ume with certain characteristics. Vol unmeConf i gur at i ons are created by Providers and may, at
4310  the Providers discretion, be created by Consumers.

4311  Table 35 describes the Vol unmeConf i gur at i on attributes.
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Table 35 — VolumeConfiguration attributes

Name

VolumeConfiguration

Type URI

http://schemas.dmtf.org/cimi/1/VolumeConfiguration

Attribute

Type Description

type

URI A URI that indicates the type of Vol un®e to be created. This specification defines the
following URI:

require an explicit mount operation from within the guest operating system.

c)\pcutcu' t: Idt t: I;b RCDUUI T ib c)\tcl IL;GL;.
Constraints:

Provider: support mandatory; mutable
Consumer: support mandatory; read-write

http://schenas. dntf.org/cinm/ 1/ mapped: Indicates a Vol une that shall be
used for shared storage that might be available to multiple Machi nes, but which does not

Additional values may be defined. If certain types of Vol unes require additional data, it is

format

string The format of the file system that is placed on Vol unes created from this\configurat
attribute is only meaningful for Vol unmeConf i gur at i ons that describé block devi
This attribute is optional; the absence of this attribute indicates that Volumes created
configuration are not formatted with a file system. Example values: "ext4," "ntfs."
Provider: support optional; mutable

Consumer: support optional; read-write

ion. This
ces.
from this

capacity

integer | The default size in kilobytes, if limited, of the Vol une(credted from this
Vol umeConfi gurati on.

Constraints:

Provider: support mandatory; mutable

Consumer: support mandatory; read-write

The fol
JSON n

JSON derialization:

{

owing pseudo-schemas describe the serialization of'the Resource in both JSON and XML:

hedia type: application/json

"resourceURl": "http://schemas”dntf.org/cim/1/ Vol umeConfi guration",
"id": string,

name": string, ?

"description": striling, ?

"created": string, "?

"updat ed": stiring, ?

"propertiestT { string: string, + 1}, ?
"type"</string,

"formet": string,

"eapacity": nunber,

"operations': [
T L

{ "rel": "edit", "href": string }, ?
{ "rel": "delete", "href": string } ?
] ?

140
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4332 XML media type: application/xml
4333 XML serialization:

4334 <Vol uneConfiguration xm ns="http://schemas.dntf.org/cimnmi/1">
4335 <id> xs:anyURl </id>

4336 <nane> xs:string </ name> ?

4337 <description> xs:string </description> ?

4338 <created> xs:dateTine </created> ?

4339 tptatet>—s—dateFre—<Fupdated>2

4340 <property key="xs:string"> xs:string </property> *
4341 <type> xs:anyURl </type>

4342 <format> xs:string </formt>

4343 <capacity> xs:integer </capacity>

4344 <operation rel="edit" href="xs:anyURl"/> ?

4345 <operation rel ="del ete" href="xs:anyURl"/> ?

4346 <XS:any>*

4347 </ Vol uneConf i gur at i on>

4348 5.15.5.1 Operations

4349 This Rgsource supports the Read, Update, and Delete operations. Create is supported through thg
4350 Vol uneConfi gurati onCol | ecti on Resource.

4351  5.15.6| VolumeConfigurationCollection Resource

4352 A Vol dneConfi gurati onCol | ecti on_Resource represents the Collection of
4353 Vol uneConfi gur ati on Resources within'a Provider and follows the Collection pattern defined in
4354  clause p.5.12. This Resource shall be serjalized as follows:

4355 JSON derialization:

4356 { "resourceURl":

4357 "http://schengs: dntf. org/cin/1/ Vol uneConfi gurationCollection",
4358 "id": string,

4359 "count " :enunber,

4360 "vol umeConfi gurations": [

4361 {S%resourceURlI": "http://schemas.dntf.org/cim/1/ Vol umeConfiguration”,
4362 "id": string,

4363 _.. remaining Vol uneConfrguratron attributes ...

4364 }, o+

4365 1, ?

4366 "operations": [ { "rel": "add", "href": string } ? ]

4367

4368 }

© ISO/IEC 2015 — All rights reserved 141


https://iecnorm.com/api/?name=5530ed5126da372d4b3664cb858d6b6e

ISO/IEC 19831:2015 (E)

4369 XML serialization:

4370 <Col | ecti on

4371 resourceURl ="http://schemas. dnt f. org/ci m/ 1/ Vol uneConfi gur ati onCol | ecti on”
4372 xm ns="http://schemas. dntf.org/cim/1">

4373 <id> xs:anyURl </id>

4374 <count > xs:integer </count>

4375 <Vol uneConf i gur at i on>

4376 <id> xs:anyURl </id>

4377 ... remaining VoluneConfiguration attributes ...
4378 </ Vol uneConf i gur ati on> *

4379 <operation rel ="add" href="xs:anyURl"/> ?

4380 <xs: any>*

4381 </ Col | ecti on>

4382 5.15.6.] Operations

4383  This Rgsource supports the Read and Update operations. Creation of.new Vol urrel nage Resoyrces is
4384  supporfed by the way of a POST to the "add" operations' URI as desé¢ribed in clause 4.2.1.1.

4385  5.15.7|Volumelmage Resource

4386 This Rgsource represents an image that could be placed onh.a pre-loaded volume. Table 36 descrilpes the
4387 Vol unel mage attributes.

4388 Table 36 — Volumelmage attributes
Name Volumelmage
Type URI http://schemas.dmtf.org/cimi/1/Velumelmage
Attribute Type Description ‘0
state string The operational state of the Vol unel nage.

Allowable'values include:

CREATING: The Vol unel mage is in the process of being created.
AVAILABLE: The Vol unrel mage is available and ready for use. Unless othefwise
specified, the Vol unel mage shall initially be in this state after successful credtion.
DELETING: The Vol unel nage is in the process of being deleted.
ERROR: The Provider has detected an error in the Vol unel nage. The operdtions
that result in transitions to the above defined states are defined in clause 5.15.7.1
Constraints:

Provider: support mandatory; mutable
Consumer: support mandatory; read-only

imagelLocption ref A reference to the location of the binary data that makes up this image.
Constraints:

Provider: support mandatory; mutable

Consumer: support mandatory; read-write

bootable boolean This property indicates whether Volumes created from this Vol unel nage are
bootable.

Constraints:

Provider: support mandatory; mutable

Consumer: support mandatory; read-write

4389  The following pseudo-schemas describe the serialization of the Resource in both JSON and XML:
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4425
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JSON serialization:
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{ "resourceURI": "http://schemas.dntf.org/cim/1/ Vol unel mage",

"id": string,
"name": string, ?
"description": string, ?

"created": string, ?

ol oo Bl

—Hpaat-et——stHes

"properties": { string: string, + 1}, ?
"state": string,

“imageLocation": { "href": string },
"boot abl e": bool ean,

"operations": [

{ "rel": "edit", "href": string }, ?
{ "rel": "delete", "href": string } ?
] 2

}
XML media type: application/xml

XML sefrialization:
<Vol unel mage xm ns="http://schemas. dmtf.org/cim/1">
<id> xs:anyURl </id>
<name> xs:string </name> ?
<descri ption> xs:stringls</description> ?
<cr eat ed> xs: dat eTime\'</ cr eat ed> ?
<updat ed> xs: dateTinme </updated> ?
<property key=%xs:string"> xs:string </property> *
<state> xs:'string </state>
<i magelkocati on href="xs:anyURl "/ >
<boat\abl e> xs: bool ean </ boot abl e>

<operation rel="edit" href="xs:anyURl"/> ?

<Operation rel ="del ete" href="xs:anyURl "/> ?

<XS:any>*

</ Vol unel mage>

5.15.7.1 Operations

This Resource supports the Read, Update, and Delete operations. Create is supported through the

Vol unrel mageCol | ecti on Resource.
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5.15.8 VolumelmageCollection Resource

A Vol urrel mageCol | ect i on Resource represents the Collection of Vol unel nage Resources
within a Provider and follows the Collection pattern defined in clause 5.5.12. This Resource shall be
serialized as follows:
JSON serialization:
{ "resourceURI": "http://schemas.dntf.org/cim/1/ Vol unel mageCol | ecti on",
"id": string,

"count" - nunher

"vol unel mages": [

{ "resourceURI": "http://schemas.dntf.org/cim/1/ Vol unel nrage",
"id": string,
remai ni ng Vol unel nage attributes ...
b, o+
1, ?
"operations": [ { "rel": "add", "href": string } ?2{

}

XML sdrialization:
<Col | ection resourceURl ="http://schemas. dit f. org/cim/ 1/ Vol umrel mageCol | ect} on"
xm ns="http://schemas. dntf.org/cipm/M">
<id> xs:anyURl </id>
<count > xs:integer </count>
<Vol unel nage>
<id> xs:anyURl </id>
remai ni ng Vol ugelage attributes ...
</ Vol unel mage> *
<operation relstadd" href="xs:anyURl "/> ?
<XS:any>*

</ Col | ect ien>

5.15.8.1 Operations

This Rgsouree supports the Read and Update operations. Creation of new Vol unel mage Resoyrces is

supporfed\by the way of a POST to the "add" operation's URI as described in clause 4.2.1.1.

During the creation of a new Vol unel mage Resource, if the "imageLocation" attribute refers to an
existing Vol une, this operation shall be interpreted as a request to create a snapshot of the Vol une.
Once completed, the "imagelLocation" attribute of the new Vol urrel mage Resource shall not refer to the
original Vol ume; instead it shall refer to a static copy of the Vol umnre. Additionally, the referenced
Volume's Vol uneVol unel mageCol | ect i on shall be updated to include a reference to this newly
created snapshot Vol urrel mage Resource. During this process, the Provider may put the Vol une into
a "CAPTURING" state if necessary.
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5.16 Network Resources and relationships
Figure 5 illustrates the Resources involved in constructing Net wor ks and their Net wor kPor t s and
their relationships. Although this drawing is in the style of a Resource Relationship diagram, the use of
UML is neither rigorous nor normative.
N KPortT " NetworkPort Ci
NetworkPort AT ot - +id[1]: string
+id[1]: string J:JHJS”?]Q string +name[0..1]: string
+name[0..1]: string +description[0..1]: string +description[0..1]: string
+description[0..1]: string -+ created[0 1]'"da.teTimB +created[0..1]: dateTime
+created[0..1]: dateTime +updated[0....1].: dateTime 0.* 1 +updated[0..1]: dateTime
+updated[0..1]: dateTime o + properties[0."]: property +properties[0.."]: property
+pruperties[l?.."]: property = -+ network[1]: ref +P””TYPE[0--1.]: srt”"g .
F-ating T EtwoTRPaTIConTgUT] ToT Soiiesisiaevoaldnliteing
nevpork[1]: ref . +meterTemplates[0..*]: ref
+P°"TYPB[0"1_]' SHE) . +eventLogTemplate[0..1]: ref =
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meters[0..1]: collection - +id[1}-string
+evefitlog[0..1]: ref Network Template +name[041]: strin
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TS AR Sy L 8L, netwarkTypef0.1]: sting |1 2
deskription[0..1]: str.mg +mtu[0..1]: integer Address Ti
cregted[0..1]: dﬂtBTl.rnB +classOfService[0..1]: string +id[1]: string
i e Rl et +networkPorts[0..1]: collection Adiiegs *+name(0..1]: strin
properties[0..*]: property +forwardingGroup[0..1]; ref +id[1]: string +description[0..1]:string
netyrorks[0..1]: ref '+ meters{0..1]: collection £name[0..1]: string +created[0..1]: dateTime
+eventlog[0..1]: ref +description[0..1]: string +updated[0..1]: dafeTime
2 o 7 +created[0..1]: dateTime +properties[0.*]: property
- +E L +updated[0..1]: dateTime 0.." |+ip[1]: string
Fo fing Group :'Meter LENT D? +properties[0.."]: property +hostname[0..1]: qtring
+id[1]: string dk o +ip[1]: string +allocation[1]: strifig
+name[0..1]: string 1 0 +hostname(0..1]: string +defaultGateway[|]: string
+description[0..1]: string = +allocation[1]: string i +dns[1]: string
+created[0..1]: dateTime +defauItGat_eway[1]: string +protocol[1]: strin
+updated[0..1]: dateTime *+dns[1]: string +mask[1]: string
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Figure 5 - Network Resources
5.16.1 Network
A Net wor Kk is a Collection of interconnected logical services with the purpose of forwarding data|traffic
betweeh end points!
Net wor ks ina For war di ngG- oup should all have the same "networkType" attributes, whi¢h
prevents & Net wor k with a "private" access attribute from being publicly forwarded because it isfa
membdr ofa For war di ngGr oup that also contains Net wor Ks with a "public" access attribiite.
Table 37 describes the Net wor k attributes.
Table 37 — Network attributes
Name Network
Type URI http://schemas.dmtf.org/cimi/1/Network
Attribute Type Description
state string The operational state of the Net wor k.
Allowable values include:
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Name Network

Type URI http://schemas.dmtf.org/cimi/1/Network

Attribute Type Description

CREATING: The Net wor Kk is in the process of being created.
STARTING: The Net wor Kk is in the process of being started.
STARTED: The Net wor K is available and ready for use.
STOPPING: The Net wor K is in the process of being stopped.
STOPPED: The Net wor k is stopped and not available for use.
DELETING: The Net wor K is in the process of being deleted.
ERROR: The Provider has detected an error in the Net wor k. The operations that
result in transitions to the above defined states are defined in clause 5.16.1.2.
clause 5.16.2.1 _defines the initial state of a Network.
Constraints:

Provider: support mandatory; mutable

Consumer: support mandatory; read-only

networkType string An indicator of whether the Machi ne Resource has access to @Public or Plivate
Net wor K.

Allowable values include:

PUBLIC: represents an open and Internet routable network.
PRIVATE: identifies a local non-routed network.
Constraints:

Provider: support mandatory; mutable

Consumer: support optional; read-write

mtu integer (Maximum Transmission Unit) The largest Packet size supported on this Net|wor k.
Constraints:

Provider: support optional; mutable
Consumer: support optional; read-write

classOfSgrvice string The Provider's supported categery associated with a Collection of attributes
characterizing a level of a quality experience.

Example values:

GOLD: High bandwidthylow latency, low jitter

SILVER: An improved'service experience over bronze for voice or video traffic
BRONZE: Best effort
The list of possible*values, and their implied quality of service, is out of scopq of this
specification.

Constraints:

Provider: support optional; mutable
Consumier: support optional; read-write

networkPerts collection | A reference to the list of Net wor kPPor t s that are associated with this Net ywor k.
[Network [ Constraints:

Network Provider: support optional; mutable
Port] Consumer: support optional; read-only

forwardingGroup ref A reference to a For war di ngGr oup of which this Net wor K is a part.
Constraints:

Provider: support optional; mutable

Consumer: support optional; read-only

meters collection | A reference to the list of Met er s monitored for this Net wor k.
[Meter] Constraints:
Rrovidersupport-optionakmutable—m—0o0oo-o---———— |
Consumer: support optional; read-only
eventLog ref A reference to the Event Log of this Net wor k.

Constraints:
Provider: support optional; mutable
Consumer: support optional; read-only

4479 When implementing or using Net wor k, Providers and Consumers shall adhere to the syntax and
4480 semantics of its attributes as described in the above table as well as in the tables describing embedded
4481 Resources or related Collections. Both Consumer and Provider shall serialize this Resource as described
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below. The following pseudo-schemas (see notation in 1.3) describe the serialization of the Resource in

both JSSON and XML.

JSON media type: application/json

JSON serialization:

{ "resourceURI": "http://schemas.dntf.org/cim/1/ Network",

"id": string,

"nane'. String, ?

"description": string, ?

"created": string, ?

"updated": string, ?

"properties": { string: string, + 1}, ?
"state": string,

"networ kType": string, ?

“mu": nunber, ?

"cl assOf Service": string, ?
"networkPorts": { "href": string }, ?

“forwardi ngG oup": { "href": string }, ?

"meters": { "href": string }, ?

"eventLog": { "href": string }, ?

"operations": [
{ "rel": "edit", "href": strang }, ?
{ "rel": "delete", "href':“string }, ?
{ "rel": "http://schepas.dntf.org/cimn/1/action/start",
{ "rel": "http://sehehas. dntf.org/cim/1/ action/stop",
?

}
XML mjdia type: application/xml

XML serialization:

<Network xm ns="http://schemas.dntf.org/cim/1">

id> xs-anyURI Lid>

"href":

"href":

string }, ?

string

<name> xs:string </name> ?

<description> xs:string </description> ?

<created> xs:dateTime </created> ?

<updat ed> xs: dat eTi ne </updated> ?

<property key="xs:string"> xs:string </property> *
<state> xs:string </state>

<net wor kType> xs:string </networkType> ?
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4521 <nt u> xs:integer </ntu> ?

4522 <cl assOf Servi ce> xs:string </classCOf Service> ?

4523 <networ kPorts href="xs:anyURlI"/> ?

4524 <f orwar di ngG oup href="xs:anyURl"/> ?

4525 <nmeters href="xs:anyURl"/> ?

4526 <event Log" href="xs:anyURl"/> ?

4527 <operation rel="edit" href="xs:anyURl"/> ?

4528 <operation rel ="del ete" href="xs:anyURl"/> ?

4529 <operation rel="http://schemas.dntf.org/cim/1/action/start"
4530 href="xs:anyURl "/ > ?

4531 <operation rel="http://schemas.dntf.org/cim/1/action/stop"
4532 href ="xs:anyURI "/ > ?

4533 <xs: any>*

4534 </ Net wor k>

4535 5.16.1.1 Collections
4536  The following clauses describe the Collection Resources owned by Networ ks.
4537 5.16.1.1.1 NetworkNetworkPortCollection Resource

4538 If Net wor kPor t s are created through a Net wor k' s Networ kPort Col | ecti on' s "add"
4539  operatipn, they shall be added to the global (Cloud Entry Point) Net wor kPor t Col | ect i on as|well.

4540 As spegified in clause 5.5.12, if a Net wor k is deleted) all of its Collections, and Resources in thogde
4541 Collectipns, shall also be deleted. This means that"all of the Net wor kPor t s related to that Net Wwor k
4542 shall also be deleted.

4543  The Resource type for each item of this Cellection is “Net wor kPor t " as defined in clause 5.16.7

4544 JSON derialization:

4545 { "resourceURl":

4546 "http://schenas. dntf. org/cini/ 1/ Net wor kNet wor kPort Col | ecti on",
4547 "id": string,

4548 "count": qunder,

4549 "net wor’kNet wor kPorts": [

4550 { “\eesourceURI": "http://schemas.dntf.org/cin/1/ NetworkNetworkPort",
4551 "id": string,

4552 "nane": string, ?

4553 "description": string, ?

4554 "created": string, ?

4555 "updated": string, ?

4556 "properties": { string: string, +}, ?

4557 "networkPort": { "href": string },

4558 "operations": [

4559 { "rel": "edit", "href": string }, ?
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4560 { "rel": "delete", "href": string } ?

4561 1 2

4562

4563 }, o+

4564 1 2

4565

4566 }

4567 XML seriatization:

4568 <Col | ection

4569 resourceURl ="http://schemas. dnt f. org/cim / 1/ Net wor kNet wor kPor t Cal)I*€ct i jon"
4570 xm ns="http://schemas. dntf.org/cim/1">

4571 <id> xs:anyURl </id>

4572 <count > xs:integer </count>

4573 <Net wor kNet wor kPor t >

4574 <id> xs:anyURl </id>

4575 <name> xs:string </ name> ?

4576 <descri ption> xs:string </description> ?

4577 <creat ed> xs: dateTi me </created> ?

4578 <updat ed> xs: dat eTi me </updated> ?

4579 <property key="xs:string"> xs:string“</property> *

4580 <net wor kPort href="xs:anyURl "/ >

4581 <operation rel="edit" href="x8*anyURl "/> ?

4582 <operation rel ="del ete" href="xs:anyURl"/> ?

4583 <XS:any>*

4584 </ Net wor kNet wor kPor t >, (*

4585 <xs: any>*

4586 </ Col | ecti on>

4587 5.16.1.1.2 NetworkMeterCollection Resource

4588  The Resource type for each item of this Collection is “Met er " as defined in clause 5.17.3.
4589  JSON gerialization:

4590 {/.resourceURI": "http://schemas.dntf.org/cim/1/ NetworkMeterCollection",
4591 L gt FRES

4592 "count": nunber,

4593 "nmeters": |

4594 { "resourceURI": "http://schemas.dntf.org/cim/1/ Meter",
4595 "id": string,

4596 ... remaining Meter attributes ...

4597 }, o+

4598 1, ?
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4599 "operations": [ { "rel": "add", "href": string } ? ]
4600

4601 }

4602 XML serialization:

4603 <Col | ecti on

4604 resourceURl ="http://schenmas. dnt f. org/ ci m / 1/ Net wor kMet er Col | ect i on"
4605 xm ns="http://schemas. dntf.org/cim/1">

4606 > xs—anyUR-—</id

4607 <count > xs:integer </count>

4608 <Met er >

4609 <id> xs:anyURl </id>

4610 ... remaining Meter attributes ...

4611 </ Meter> *

4612 <operation rel ="add" href="xs:anyURl "/> ?

4613 <XS:any>*

4614 </ Col | ecti on>

4615 5.16.1.2 Operations

4616 This Rgsource supports the Read, Update, and Delete operations. Create is supported through thg
4617  Net wor kCol | ect i on Resource.

4618 The following custom operations are also defined:
4619  start
4620  link@nel: http: //schemas. dntf.orglci'm / 1/ action/start

4621 This operation shall start a Network.

4622 Input pgrameters: None.

4623 Output jparameters: None.

4624 During fhe processing of.this operation, the Net wor k shall be in the "STARTING" state.
4625 Upon spiccessful completion of this operation, the Net wor K shall be in the "STARTED" state.
4626 HTTP protocol

4627  To starfaNet wor k, a POST is sent to the "http://schemas.dmtf.org/cimi/1/action/start" URI of the
4628 Net wor K where tThe HT TP request body shall be as described below.

4629 JSON media type: application/json
4630 JSON serialization:

4631 { "resourceURI": "http://schemas.dntf.org/cim/1/Action",
4632 "action": "http://schemas.dntf.org/cim/1/action/start",
4633 "properties": { string: string, +} ?

4634
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4635 }
4636
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4637 XML media type: application/xml

4638 XML serialization

4639 <Action xm ns="http://schemas.dntf.org/cimi/1">

4640 <action> http://schemas.dntf.org/cim/1/action/start </action>
4641 <property key="xs:string"> xs:string </property> *

4642 <Xs:any>*

4643 </ Acti on>

4644 Upon sliccessful processing of the request, the HTTP response body may be empty.
4645 stop

4646  llink@nel: http://schemas. dntf.org/cim/ 1/ action/stop

—

4647  This operation shall stop a Net wor k. If stopped, a Net wor k shall not allow data to flow through
4648 Input pgrameters: None.

4649 Output jparameters: None.

4650 During fhe processing of this operation, the Net wor k shall be in the,*STOPPING" state.

4651 Upon spiccessful completion of this operation, the Net wor k_shall be in the "STOPPED" state.
4652 HTTP protocol

4653  To stoga Net wor k, a POST is sent to the "http://schémas.dmtf.org/cimi/1/action/stop" URI of the
4654 Net wolr k where the HTTP request body shall be as described below.

4655 JSON media type: application/json
4656 JSON gerialization:

4657 { "resourceURl": "http./dschemas.dntf.org/cim/1/ Action",
4658 "action": "http://schemas. dntf.org/cim/1/action/stop",
4659 "properties": {'string: string, +} ?

4660

4661 }

4662 XML mjdia typerdpplication/xml

4663 XML serialization

4664 <ACrion xm ns="http://schemas.dntf.org/cimi/1">

4665 <action> http://schemas.dntf.org/cim/1/action/stop </action>
4666 <property key="xs:string"> xs:string </property> *

4667 <xs: any>*

4668 </ Acti on>

4669 Upon successful processing of the request, the HTTP response body may be empty.
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NetworkCollection Resource

A Net wor kCol | ect i on Resource represents the Collection of Net wor ks within a Provider and
follows the Collection pattern that is defined in clause 5.5.12. This Resource shall be serialized as follows:

JSON serialization:

{ "resourceURI": "http://schemas.dntf.org/cim/1/ NetworkCollection",
"id": string,

"count": nunber,

netwWworks . |

{ "resourceURI": "http://schemas.dntf.org/cim/1/ Network",
"id": string,
remai ning Network attributes ...
},o+
1, ?
"operations": [ { "rel": "add", "href": string } ? ]

}

XML sdrialization:

5.16.2.
NOTE

<Col | ection resourceURI ="http://schemas. dntf. 6r g/ ci m / 1/ Net wor kCol | ecti on"
xm ns="http://schemas. dntf.org/cim./3">
<id> xs:anyURl </id>
<count > xs:integer </count>
<Net wor k>
<id> xs:anyURl </id>
remai ni ng Networklattributes ...
</ Net wor k> *
<operation rel ="add" href="xs:anyURlI"/> ?
<Xs:any>*

</ Col | ecti on>

Operations

The "add! operation requires that a Net wor kTenpl at e be used (see 4.2.1.1).

Upon s
Net wo

Licegssful processing of the "add" operation, unless otherwise specified by the way of the

HcFerptateinitatState"attributethe-stateof thenew-Net-wotk—shattbethe-vatueof -t

DefaultInitialState capability of the Net wor k Resource's Resour ceMet adat a, if defined. If no
DefaultInitialState capability is defined, the default value shall be "STOPPED." The semantics of

"initialState” shall be equivalent to the Provider issuing the appropriate actions against the new Net wor k
to move it into that state.

If a Provider is unable to change the state of the new Net wor k to the appropriate "initialState" (either as
specified by the Net wor k Tenpl at e or as implied by the previous stated rules), the Net wor k creation
shall fail.
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5.16.3 NetworkTemplate Resource

The NetworkTemplate is a set of configuration values for realizing a Net wor k. An instance of
Net wor kTenpl at e may be used to create multiple Net wor ks. Table 38 describes the
Net wor kTenpl at e attributes.

Table 38 — NetworkTemplate attributes

Name

NetworkTemplate

Type URI

http://schemas.dmtf.org/cimi/1/NetworkTemplate

Attribute

Type

Description

initialStatg

string

The initial state of the new Net wor K.

Possible values include the non-transient states as specified by the Net,w(
"state" attribute (i.e., STARTED, STOPPED) and shall be determined-by th
supported by the Provider. Providers should advertise the list ofjavailable
the way of the Net wor k Resour ceMet adat a "initialStatés", capability,
Constraints:

Provider: support optional; mutable

Consumer: support optional; read-write

rk
e actions
alues by

networkCpnfig

ref

A reference to the Net wor kConf i gur at i on thatis used to create a N
from this Net wor kTenpl at e.

Note that the attributes of the Net wor kCopf.i~gur at i on may be specif
rather than a reference to an existing Net war'’kConf i gur at i on Resoy
Constraints:

Provider: support optional; mutable

Consumer: support optional; read-write

et wor k

rce.

forwardingGroup

ref

A reference to a For war di ng@& oup of which this Net wor K is a part.

Note that Net wor ks forward\to themselves; therefore, this attribute only gppears

in cases where the Net wonhK that is created from this Template forwards
more additional Net worK's.

Constraints:

Provider: support-optional; mutable

Consumer: support optional; read-write

O one or

meterTenjplates

meterTemp
lates]]

A list of references to Met er Tenpl at es that shall be used to create an
a set of newMet er s to the new Net wor k.

Note thiat the attributes of the Met er Tenpl at e may be specified rather
reférence to an existing Met er Tenpl at e Resource.

Constraints:

Provider: support optional; mutable

Consumer: support optional; read-write

connect

han a

eventLogTemplate

ref

A reference to an Event LogTenpl at e that shall be used to create and
anew Event Log to the new Net wor k.

Note that the attributes of the Event LogTenpl at e may be specified ra
a reference to an existing Event LogTenpl at e Resource.
Constraints:

Provider: support optional; mutable

Consumer: support optional; read-write

connect

her than

When implementing or using Net wor k Tenpl at e, Providers and Consumers shall adhere to the syntax
and semantics of its attributes as described in the above table as well as in the tables describing
embedded Resources or related Collections. Both Consumer and Provider shall serialize this Resource

as described below. The following pseudo-schemas (see notation in 1.3) describe the serialization of the
Resource in both JSON and XML

JSON media type: application/json

JSON serialization:

{ "resourceURl ":

"http://schemas. dmt f. org/cimn/ 21/ Net wor kTenpl at e",
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4722 "id": string,

4723 "nane": string, ?

4724 "description": string, ?

4725 "created": string, ?

4726 "updated": string, ?

4727 “properties": { string: string, + }, ?
4728 "initial State": string, ?

4729 "net wor kConfi g": {

4730 “href": string |... NetworkingConfiguration attributes ...
4731 },o?

4732 "forwardi ngGoup”: { "href": string }, ?
4733 "meter Tenpl ates": [

4734 { "href": string, ?

4735 ... MeterTenplate attributes ... ?
4736 },o*

4737 1, 2

4738 "event LogTenpl ate": {

4739 "href": string, ?

4740 ... EventlLogTenplate attributes ... ?
4741 Y, ?

4742 "operations": [

4743 { "rel": "edit", "href": string }, ?
4744 { "rel": "delete", "href":\string } ?
4745 1 2

4746

4747 }

4748 XML media type: applicationixml

4749 XML serialization:

4750 <Net wor kTempltat e xm ns="http://schemas.dntf.org/cimi/1">
4751 <i d>(xsranyURl </id>

4752 <pane> xs:string </ name> ?

4753 £description> xs:string </description> ?
4754 <created> xs:dateTine </created> ?

4755 <updat ed> xs: dat eTi me </ updated> ?

4756 <property key="xs:string"> xs:string </property> *
4757 <initial State> xs:string </initial State> ?
4758 <net wor kConfi g href="xs:anyURl " ?>

4759 ... NetworkConfiguration attributes ... ?
4760 </ net wor kConf i g> ?
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4761 <f orwar di ngG oup href="xs:anyURl"/> ?

4762 <net er Tenpl ate href="xs:anyURl "? >

4763 ... MeterTenplate attributes ... ?

4764 </ met er Tenpl at e> *

4765 <event LogTenpl ate href="xs:anyURlI "? >

4766 ... EventLogTenplate attributes ... ?
4767 </ event LogTenpl at e> ?

4768 <operation rel="edit" href="xs:anyURl "/> ?
4769 <operation rel ="del ete" href="xs:anyURlI"/> ?
4770 <Xs:any>*

4771 </ Net wor kTenpl at e>

4772 5.16.3.1 Operations

4773 This Rgsource supports the Read, Update and Delete operations. Create is supported through the
4774  Networ kTenpl at eCol | ecti on Resource.

4775  5.16.4| NetworkTemplateCollection Resource

4776 A Net Wor kTenpl at eCol | ect i on Resource represents theg Collection of Net wor k Tenpl at es
4777  within 4 Provider and follows the Collection pattern defined in €lause 5.5.12. This Resource shall b
4778  serializgd as follows:

0%

4779 JSON derialization:

4780 { "resourceURl": "http://schemas. dntforg/ ci m / 1/ Net wor kTenpl at eCol | ecti onf',
4781 "id": string,

4782 "count": nunber,

4783 "net wor kTenpl ates": [

4784 { "resourceURlI": "httpr//schemas.dntf.org/cini/1/ NetworkTenpl ate",
4785 "id": string,

4786 ... remaining NetworkTenplate attributes ...

4787 }, o+

4788 1. ?

4789 "operatifens": [ { "rel": "add", "href": string } ? ]

4790

4791 }

4792 XML sertatization:

4793 <Col | ecti on

4794 resourceURI ="htt p://schemas. dnt f. org/ci mi / 1/ Net wor kTenpl at eCol | ecti on"
4795 xm ns="http://schemas. dntf.org/cinm/1">

4796 <id> xs:anyURl </id>

4797 <count > xs:integer </count>

4798 <Net wor kTenpl at e>

4799 <id> xs:anyURl </id>
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4800 ... remaining NetworkTenplate attributes ...
4801 </ Net wor kTenpl at e> *

4802 <operation rel ="add" href="xs:anyURI"/> ?
4803 <Xs: any>*

4804 </ Col | ecti on>

4805 5.16.4.1 Operations

4806 This Resource supports the Read and Update operations. Creation of new Net wor kTenpl at e
4807 Resourfes s supported by the way of a POST 1o the "add" operation's URT as described In clause
4808 4.2.1.1

4809 5.16.5| NetworkConfiguration Resource

4810  The following set of configuration values (shown in Table 39) represent the information’needed to ¢reate
4811 a Net yor k with certain characteristics.

4812 Table 39 — NetworkConfiguration attributes
Name NetworkConfiguration
Type URI http://schemas.dmtf.org/cimi/1/NetworkConfiguration
Attribute Type Description Py
networkType string An indicator of whether the Net wor k ig.a Public or Private Network.

Allowable values include:

PUBLIC: represents an open and Internet routable network.
PRIVATE: identifies a local non-Internet network.
Constraints:

Provider: support optional; tnutable

Consumer: support optienal; read-write

mtu integer (Maximum Transmissieh Unit) The largest supported packet size.
Provider: support.ioptional; mutable
Consumer: support optional; read-write

classOfSgrvice string The Provider's supported category associated with a Collection of attributes
characterizing a level of a quality experience.

Example‘values:

GOLD: High bandwidth, low latency, low jitter

SILVER: An improved service experience over bronze for voice or video traffi¢
BRONZE: Best effort
The list of possible values, and their implied quality of service, is out of scope f this
specification.

Constraints:

Provider: support optional; mutable
Consumer: support optional; read-write

4813  The following pseudo-schemas describe the serialization of the Resource in both JSON and XML:

4814 JSON media type: application/json
4815 JSON serialization:

4816 { "resourceURI": "http://schemas. dntf.org/cim/1/ NetworkConfiguration",
4817 "id": string,

4818 "nane": string, ?

4819 "description": string, ?

4820 "created": string, ?
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4821 "updated": string, ?

4822 "properties": { string: string, +}, ?
4823 "networ kType": string, ?

4824 "mu": nunber, ?

4825 "classCf Service": string, ?

4826 "operations": [

4827 { "rel": "edit", "href": string }, ?
4828 { "rel": "delete", "href": string } ?
4829 1 ?

4830

4831 }

4832 XML media type: application/xml
4833 XML sdrialization:

4834 <Net wor kConfi guration xm ns="http://schemas. dntf.org/cim#1">
4835 <id> xs:anyURl </id>

4836 <nane> xs:string </ name> ?

4837 <descri ption> xs:string </description> ?

4838 <creat ed> xs: dateTime </created> ?

4839 <updat ed> xs: dat eTi me </updated> ?

4840 <property key="xs:string"> xs:string </property> *
4841 <net wor kType> xs:string </ networ kType> ?

4842 <mtu> xs:integer <ntu> ?

4843 <cl assOf Servi ce> xs:string <fclassOf Service> ?
4844 <operation rel="edit" href="xs:anyURl "/> ?

4845 <operation rel ="del ete* href="xs:anyURl "/> ?

4846 <Xs:any>*

4847 </ Net wor kConf i gufiati on>

4848 5.16.5.1 Operations

4849 This Rgsource supports the Read, Update, and Delete operations. Create is supported through thg
4850 Net wor kConfli-gur ati onCol | ecti on Resource.

4851  5.16.6| NetworkConfigurationCollection Resource

4852 A Networ kConfi gurationCol | ecti on Resource represents the Collection of
4853  Net wor kConf i gur at i ons within a Provider and follows the Collection pattern defined in clause
4854  5.5.12. This Resource shall be serialized as follows:

4855 JSON serialization:

4856 { "resourceURl":
4857 "http://schemas. dntf. org/cinm/ 1/ Net wor kConfi gurationCollection",
4858 "id": string,
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"count": nunber,

"networ kConfi gurations": [

{ "resourceURI": "http://schenmas.dntf.org/cim/1/ NetworkConfiguration",
"id": string,
remai ni ng Networ kConfiguration attributes ...
},o+
1, ?
"operations": [ { "rel": "add", "href": string } ? ]

}

XML sdfrialization:
<Col | ection
resourceURI ="http://schemas. dntf. org/ci m / 1/ Net wor kConf+ gurati onCol | ecti on"
xm ns="http://schemas.dntf.org/cim/1">
<id> xs:anyURl </id>
<count > xs:integer </count>
<Net wor kConf i gur ati on>
<id> xs:anyURl </id>
remai ni ng Networ kConfi guration athri‘butes ...
</ Net wor kConfi gur ati on> *
<operation rel ="add" href="xs:anyRt"/> ?
<XS:any>*

</ Col | ecti on>

5.16.6.1 Operations

This Rgsource supports the Read arid Update operations. Creation of new Net wor kConf i gur dti on

Resourtes is supported by the way of a POST to the "add" operation's URI as described in clause
4211
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5.16.7 NetworkPort

A Net wor kPor t is a realized connection point between a Net wor k and a Resource, such as a
Machi ne. Table 40 describes the Net wor kPor t attributes.

Table 40 — NetworkPort attributes

Name

NetworkPort

Type URI

http://schemas.dmtf.org/cimi/1/NetworkPort

Attribute

Type

Description

state

string

The operational state of the Net wor kPor t .

Allowable values include:

CREATING: The Net wor kPor t is in the process of being created.
STARTED: The Net wor kPor t is available (enabled) and ready for tise.
STOPPED: The Net wor kPor t is stopped(disabled) and not available for use.
DELETING: The Net wor kPor t is in the process of being deleted:

ERROR: The Provider has detected an error in the Net wor kPOr t . The operati

ns that

result in transitions to the above defined states are defined in_clause 5.16.7.2. Clguse

5.16.8.1 defines the initial state of a NetworkPort.
Constraints:

Provider: support mandatory; mutable
Consumer: support mandatory; read-only

network

ref

A reference to the Net wor k associated with this Net wor kPor t .
Constraints:

Provider: support mandatory; mutable

Consumer: support mandatory; read-write

portType

string

A port is used as either an Access_port (a member of the network) or a Trunk por
becomes a transport for multiple networks.

Allowable values include:

ACCESS: a member of a network.

TRUNK: transport more than one network.

Constraints:

Provider: support mandatory; mutable

Consumer: support mandatory; read-write

that

classOfS¢grvice

string

The Provider-supported category associated with a collection of attributes charac
a level of a.guality experience.

Example.values:

GOLD: High bandwidth, low latency, low jitter

SIEVER: An improved service experience over bronze for voice or video traffic
BRONZE: Best effort

The list of possible values, and their implied quality of service, is out of scope of t
specification.

Constraints:

Provider: support mandatory; mutable

Consumer: support mandatory; read-write

erizing

=

S

meters

collection
[Meter]

A reference to the list of Met er s monitored for this Net wor kPor t .
Constraints:

D = ol b " 1 ool
FTUviIiveT. sUppuUIrt upuurial, Trutavic

Consumer: support optional; read-only

eventLog

ref

A reference to the Event Log of this Net wor kPor t .
Constraints:

Provider: support optional; mutable

Consumer: support optional; read-only

When implementing or using Net wor kPor t , Providers and Consumers shall adhere to the syntax and
semantics of its attributes as described in the above table as well as in the tables describing embedded
Resources or related Collections. Both Consumer and Provider shall serialize this Resource as described
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4893 below. The following pseudo-schemas (see notation in 1.3) describe the serialization of the Resource in
4894  both JSON and XML.

4895 JSON media type: application/json
4896 JSON serialization:

4897 { "resourceURI": "http://schemas.dntf.org/cim/1/ NetworkPort",
4898 "id": string,

4899 "nane": string, ?

4900 L deserp-oR——-stit-Rg—2

4901 "created": string, ?

4902 "updated": string, ?

4903 "properties": { string: string, + }, ?

4904 "state": string,

4905 "network": { "href": string },

4906 "port Type": string, ?

4907 "classCf Service": string, ?

4908 "meters": { "href": string }, ?

4909 "eventLog": { "href": string }, ?

4910 "operations": [

4911 { "rel": "edit", "href": string }, ?

4912 { "rel": "delete", "href": string }»7?

4913 { "rel": "http://schemas.dntf.orgfcin/1/action/start", "href": string }, ?
4914 { "rel": "http://schemas. dntflorg/cini/1/action/stop", "href": string [} ?
4915 1 2

4916

4917 }

4918 XML media type: application/xml

4919 XML serialization:

4920 <Net wor kPort xmi ns="http://schemas.dntf.org/cim/1">
4921 <i d> xsyahyURl </id>

4922 <nang>)xs:string </ name> ?

4923 <descri pti on> xs:string </description> ?

4924 <Creat ed> xs: dateTine </created> ?

4925 <updat ed> xs: dat eTi me </updated> ?

4926 <property key="xs:string"> xs:string </property> *
4927 <state> xs:string </state>

4928 <networ k href="xs:anyURl "/>

4929 <port Type> xs:string </portType> ?

4930 <cl assOf Servi ce> xs:string </classOf Service> ?
4931 <meters href="xs:anyURl"/> ?
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4932
4933
4934

4935
4936

4937
4938

4939
4940

4941
4942
4943
4944

4945
4946
4947
4948
4949
4950
4951
4952
4953
4954
4955
4956
4957

4958
4959
4960
4961
4962
4963
4964
4965
4966
4967
4968
4969
4970
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<event Log" href="xs:anyURl "/> ?
<operation rel="edit" href="xs:anyURl "/> ?
<operation rel ="del ete" href="xs:anyURl "/> ?

<operation rel ="http://schemas. dntf.org/cim/1/action/start"

href ="xs:anyURl "/> ?

<operation rel="http://schemas.dntf.org/cim/1/action/stop"

href="xs:anyURl "/> ?

<xs: any>*

LNt o LeDoy +
e WEc o+t

5.16.7.

Collections

The following clauses describe the Collection Resources owned by Net wor kPor t s.

5.16.7.1.1 NetworkPortMeterCollection Resource

The Relsource type for each item of this Collection is “Met er ” as defined in clause 5.17.3.

JSON derialization:

{

}

"resourceURI": "http://schemas.dntf.org/cim/1/ NetworkPort MeterCollection"
"id": string,
"count": nunber,
"meters": [

{ "resourceURI": "http://schenas. dit\{:org/cim/1/ Meter",

"id": string,
remai ning Meter attributes ...

.o+
1, ?
"operations": [ { "rel#& "add", "href": string } ? ]

XML serialization:

<Col | ecti on

resolf ceURI ="htt p: //schemas. dnt f. org/ ci m / 1/ Net wor kPor t Met er Col | ect i on/'
xphns="http://schemas. dntf.org/cim/1">
<id> xs:anyURl </id>

4 A, L "
CUOUTITC AS.T It eyt 7 CUUTITTC

<Met er >
<id> xs:anyURl </id>
remai ning Meter attributes ...
</ Meter> *
<operation rel ="add" href="xs:anyURI "/> ?

<Xs:any>*

</ Col | ecti on>
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4971

4972
4973

4974
4975
4976

4977
4978
4979
4980
4981
4982
4983
4984

4985
4986

4987

4988
4989
4990
4991
4992
4993

4994

4995
4996
4997
4998
4999
5000

5001
5002
5003

5004
5005
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5.16.7.2 Operations

This Resource supports the Read, Update, and Delete operations. Create is supported through the

Net wo

Deleting a Net wor kPor t shall remove that NetworkPort from the global (Cloud Entry Point)

Net wo
Net wo

The foll

rkPort Col | ecti on Resource.

rkPort Col | ecti on as well as from its corresponding Net wor k' s
rkPortsCol | ecti on.

owing custom operations are also defined:

start

Nlink@nel: http://schemas. dm f.org/cim/1/action/start

This op

eration shall start a Net wor kPor t .

Input pgrameters: None.

Output
Upon s
HTTP g

To star

parameters: None.

iccessful completion of this operation, the Net wor kPor t shall §e\in the "STARTED" stat

rotocol

a Net wor kPor t , a POST is sent to the "http://schemas.dmtf.org/cimi/1/action/start" URI

Net wolr kPor t where the HTTP request body shall be as deseribed below.

JSON n

hedia type: application/json

JSON gerialization:

XML m

{ "resourceURI": "http://schemas.dntf.org/cim/1/ Action",
"action": "http://schemas. dnt\{~org/cim/1/action/start",

"properties": { string: stning, +} ?

}

pdia type: application/xml

XML serialization

<Action xmns="http://schemas.dntf.org/cim/1">
<actifon> http://schemas.dnmtf.org/cim/1/action/start </action>

<praoperty key="xs:string"> xs:string </property> *

£%S: any>*

D

of the

</ Act1 on>

Upon successful processing of the request, the HTTP response body may be empty.

stop

Nlink@rel: http://schemas. dntf.org/cim/1/action/stop

This operation shall stop a Net wor kPor t . If stopped, the Net wor kPor t shall not be available for use

and no

network traffic shall flow through it.
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5006 Input parameters: None.

5007 Output parameters: None.

5008 Upon successful completion of this operation, the Net wor kPor t shall be in the "STOPPED" state.
5009 HTTP protocol

5010  To stop a Net wor kPor t , a POST is sent to the "http://schemas.dmtf.org/cimi/1/action/stop" URI of the
5011 Net wor kPor t where the HTTP request body shall be as described below.

5012 JSON mredtia typv:;. app:;batiuu/jeuu
5013  JSON gerialization:

5014 { "resourceURlI": "http://schemas.dntf.org/cim/1/Action",
5015 "action": "http://schemas.dntf.org/cim/1/action/stop",
5016 "properties": { string: string, +} ?

5017

5018 }

5019 XML mjdia type: application/xml

5020 XML sdrialization

5021 <Action xm ns="http://schemas. dntf.org/cin/{">

5022 <action> http://schemas. dntf.org/cim/1/aetion/stop </ action>
5023 <property key="xs:string"> xs:string‘Lproperty> *

5024 <XS:any>*

5025 </ Acti on>

5026 Upon spccessful processing of the request, the HTTP response body may be empty.

5027 5.16.8| NetworkPortCollection Resource

5028 A Net Wwor kPort Col | ect i on\Resource represents the Collection of Net wor kPor t s within &

5029 Providgr and follows the Collection pattern defined in clause 5.5.12. This Resource shall be serialized as
5030 follows

5031 JSON derialization:

5032 { "resoupceURI ": "http://schemas.dntf.org/cim/1/ NetworkPortCollection",
5033 "idW\_string,

5034 "Count": nunber,

5035 “het wor kPorts": [

5036 { "resourceURI": "http://schemas.dntf.org/cim/1/ NetworkPort",
5037 "id": string,

5038 ... remaining NetworkPort attributes ...

5039 b+

5040 1.

5041 "operations": [ { "rel": "add", "href": string } ? ]

5042
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5043

5044
5045
5046
5047
5048
5049
5050
5051
5052
5053
5054
5055

5056
5057

5058
5059
5060

5061
5062
5063
5064
5065
5066

5067
5068
5069

5070

5071
5072
5073

5074
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}

XML serialization:

<Col | ection resourceURI ="http://schemas. dntf.org/cim/ 1/ NetworkPort Col | ect
xm ns="http://schemas.dntf.org/cim/1">
<id> xs:anyURl </id>
<count> xs:integer </count>

<Net wor kPor t >

i on"

5.16.8.
NOTE

If Net |
Iladdll 0

Net wolr kPor t Col | ect i on Resource as well.

Ry UR—</—d
remai ni ng NetworkPort attributes ...
</ Net wor kPort > *
<operation rel ="add" href="xs:anyURI "/> ?
<Xs:any>*

</ Col | ecti on>
Operations
The "add" operation requires that a NetworkPortTemplate be used (se€)4.2.1.1).

lor kPor t s are created through the global (Cloud Entry Point) Net wor kPor t Col | ect
beration, they are added automatically to the corresponding Net wor k' s

Upon s
Net

value of the DefaultInitialState capability of the Nettwor kPor t Resource's Resour ceMet adat
defined|. If no DefaultinitialState capability is defified, the default value shall be "STOPPED." The

seman
new Ng

If a Pro
(either

Net wolr kPor t creation shall fail:

5.16.9

The Ne
Net

Liccessful processing of the "add" operation, unlessrotherwise specified by the
r kPor t Tenpl at e "initialState" attribute, therstate of the new Net wor kPor t shall be th

cs of "initialState” shall be equivalenttg“the Provider issuing the appropriate actions agains
t wor kPort to move it into that state.

Vider is unable to change the state of the new Net wor kPor t to the appropriate "initialSta
hs specified by the Net wor kKPor t Tenpl at e or as implied by the previous stated rules),

NetworkPortTemplate Resource

t wor kPor t<Tenpl at e is a set of Configuration values for realizing a Net wor kPor t . A
r kPor t Tenpl at e may be used to create multiple Net wor kPor t s. Table 41 describeg

on

e
A, if

t the

e
the

the

Net worr kPor tFenpl at e attributes.
Table 41 — NetworkPortTemplate attributes
Name NetworkPortTemplate
Type URI http://schemas.dmtf.org/cimi/1/NetworkPortTemplate
Attribute Type Description
initialState string The initial state of the new Net wor kPort .
Possible values include the non-transient states as specified by the
Net wor kPor t "state" attribute (i.e., STARTED, STOPPED) and shall be
determined by the actions supported by the Provider. Providers should
advertise the list of available values via the Net wor kPor t
Resour ceMet adat a "initialStates" capability.
Constraints:
Provider: support optional; mutable
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Name NetworkPortTemplate

Type URI http://schemas.dmtf.org/cimi/1/NetworkPortTemplate

Attribute Type Description
Consumer: support optional; read-write

network ref A reference to the network to be associated with this Net wor kPor t .
If this Template is used to create a new Net wor kPor t through the global
(Cloud Entry Point) Net wor kPor t Collection, this attribute shall be present.
If this Template is used to create a new Net wor kPor t through a
Net wor k' s Net wor kPor t sCol | ect i on, this attribute shall either be
absent or have the same value as the "id" of the Net wor k to which this
Networ kPort is heing added
Constraints:
Provider: support mandatory; mutable
Consumer: support mandatory; read-write

networkPertConfig | ref A reference to the Net wor kPor t Conf i gur at i on thatis Gsed tq create a

Net wor kPor t from this Net wor kPor t Tenpl at e,

Note that the attributes of the Net wor kPor t Conf{ogur ati on m3
specified rather than a reference to an existing

Net wor kPor t Conf i gur at i on Resource.

Provider: support mandatory; mutable

Consumer: support mandatory; read-write

y be

meterTenjplates

meterTemplates]]

A list of references to Met er Tenpl at'es that shall be used to cred
connect a set of new Met er s to the new Net wor kPor t .

Note that the attributes of the Vgt er Tenpl at e may be specified r3
than a reference to an existing Vet er Tenpl at e Resource.
Provider: support optional; mutable

Consumer: support optional; read-write

te and

ther

eventLogemplate

ref

A reference to ancEvent LogTenpl at e that shall be used to creatg and

connect a new\Event Log to the new Net wor kPor t .

Note that the attributes of the Event LogTenpl at e may be specifi
than a reference to an existing Event LogTenpl at e Resource.
Constraints:

Provider: support optional; mutable

Consumer: support optional; read-write

ed rather

When implementing or using Net Wor kPor t Tenpl at e, Providers and Consumers shall adhere
syntax fnd semantics of its attributes as described in the above table as well as in the tables descijibing
embeddled Resources or related Collections. Both Consumer and Provider shall serialize this Resq
as desdribed below. The following pseudo-schemas (see notation in 1.3) describe the serialization
Resourge in both JSON and XML.

JSON media type:)application/json

JSON derialization:

{\"r esour ceURI ":

to the

urce
of the

"http://schemas. dntf. org/cim/ 1/ Net wor kPort Tenpl ate",

"id":

string,

"nanme": string, ?

“description":

"created": string,

"updat ed": string,

"properties":

"initial State":

?

?

string, ?

{ string: string, + 1}, ?

string, ?
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5090 "network": { "href": string }, ?

5091 "net wor kPort Config": {

5092 "href": string | ... NetworkPortConfiguration attributes ...
5093 },

5094 "net er Tenpl ates": [

5095 { "href": string, ?

5096 ... MeterTenplate attributes ... ?
5097 T

5098 I, ?

5099 "event LogTenpl ate": {

5100 “href": string, ?

5101 ... EventLogTenplate attributes ... ?
5102 },?

5103 "operations": [

5104 { "rel": "edit", "href": string }, ?
5105 { "rel": "delete", "href": string } ?
5106 1 2

5107

5108 }

5109 XML media type: application/xml
5110 XML serialization:

5111 <Net wor kPor t Tenpl at e xm ns="htt pi#/ schenas. dntf.org/cim/1">
5112 <id> xs:anyURl </id>

5113 <pane> xs:string </ nane> ?

5114 <descri ption> xs:string </description> ?

5115 <created> xs:dateTime </created> ?

5116 <updat ed> xs: dateTi ne </ updated> ?

5117 <property kley="xs:string"> xs:string </property> *
5118 <initialState> xs:string </initial State> ?

5119 <net wonk href="xs:anyURl "/> ?

5120 <petWwor kPort Confi g href="xs:anyURIl " ?>

5121 ... NetworkPort Configuration attributes ... ?
5122 </ net wor kPor t Conf i g>

5123 <net er Tenpl ate href="xs:anyURl "? >

5124 ... MeterTenplate attributes ... ?

5125 </ met er Tenpl at e> *

5126 <event LogTenpl ate href="xs:anyURlI "? >

5127 ... EventLogTenplate attributes ... ?

5128 </ event LogTenpl at e> ?
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5129 <operation rel="edit" href="xs:anyURl"/> ?
5130 <operation rel ="del ete" href="xs:anyURl"/> ?
5131 <xS:any>*

5132 </ Net wor kPor t Tenpl at e>

5133 5.16.9.1 Operations

5134 This Resource supports the Read, Update, and Delete operations. Create is supported through the
5135  Net wor kPort Tenpl at eCol | ect i on Resource.

5136 5.16.1 NetworkPortTemplateCollection Resource

5137 A Net wor kPort Tenpl at eCol | ect i on Resource represents the Collection of
5138  Net wolr kPor t Tenpl at es within a Provider and follows the Collection pattern defined\in clauss
5139 5.5.12.[This Resource shall be serialized as follows:

5140 JSON derialization:

5141 { "resourceURl":

5142 "http://schenmas. dntf. org/cimn/ 1/ Net wor kPort Tenpl af eCol | ecti on”,
5143 "id": string,

5144 "count": nunber,

5145 "net wor kPor t Tenpl at es”: [

5146 { "resourceURI": "http://schemas. dntfsorg/cim/ 1/ Net wor kPort Tenpl at e",
5147 "id": string,

5148 ... remaining NetworkPort Tenphate attributes ...

5149 b

5150 1. ?

5151 "operations": [ { "rel":x\add", "href": string } ? ]

5152

5153 }

5154 XML sdrialization:

5155 <Col | ection

5156 resourceURl ="http://schemas. dntf. org/cim/1/ Net wor kPort Tenpl at eCol | ect} on"
5157 xmmsS"http://schemas. dntf.org/cinm/1">

5158 <id>xs:anyURl </id>

5159 <count > xs:integer </count>

5160 <NEt Wor KPor T Tenpr at es

5161 <id> xs:anyURl </id>

5162 ... remaining NetworkPortTenplate attributes ...

5163 </ Net wor kPor t Tenpl at e> *

5164 <operation rel ="add" href="xs:anyURl "/> ?

5165 <XS:any>*

5166 </ Col | ecti on>
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5167 5.16.10.1 Operations

5168  This Resource supports the Read and Update operations. Creation of new Net wor kPor t Tenpl at e

5169 Resources is supported by the way of a POST to the "add" operation's URI as described in clause
5170 4.2.1.1.

5171  5.16.11 NetworkPortConfiguration Resource

5172  The set of configuration values representing the information needed to create a Net wor kPor t with
5173  certain characteristics. Table 42 describes the Net wor kPor t Conf i gur at i on attributes.

5174 Table 42 — NetworkPortConfiguration attributes
Name NetworkPortConfiguration
Type URI http://schemas.dmtf.org/cimi/1/NetworkPortConfiguration
Attribute Type Description RN
portType string A port is used as an Access port (a member of the network) or a Trunk port that becomes a

transport for multiple networks.

Allowable values include:

ACCESS: a member of a network.
TRUNK: transport more than one network.
Provider: support mandatory; mutable
Consumer: support mandatory; read-write

classOfS¢grvice | string The Provider-supported category associated/with’a collection of attributes charactgrizing a
level of a quality experience

Example values:

GOLD: High bandwidth, low latency, {ow jitter

SILVER: An improved service experience over bronze for voice or video traffic
BRONZE: Best effort

The list of possible values, and their implied quality of service, is out of scope of this
specification.

Constraints:

Provider: support mandatory; mutable
Consumer: support-mandatory; read-write

5175  The following pseudo-schemas describe the serialization of the Resource in both JSON and XML:
5176 JSON media type: application/json
5177 JSON derialization:

5178 { "resourceURI "y  "http://schemas. dntf.org/cim/ 1/ NetworkPort Configuration"|,
5179 "id": steidng,

5180 "namg™\“string, ?

5181 "description": string, ?

5182 “ereated": string, ?

5183 "updated": string, ?

5184 "properties": { string: string, +}, ?
5185 "port Type": string, ?

5186 "classOf Service": string, ?

5187 "operations": [

5188 { "rel": "edit", "href": string }, ?
5189 { "rel": "delete", "href": string } ?
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5223
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] 2

}
XML media type: application/xml

XML serialization:
<Net wor kPort Confi guration xm ns="http://schemas.dnmtf.org/cim/1">

<id> xs:anyURl </id>

nane> xs: string </ nane> 7?7
<description> xs:string </description> ?
<created> xs:dateTime </created> ?
<updat ed> xs: dat eTi ne </ updat ed> ?
<property key="xs:string"> xs:string </property> *
<port Type> xs:string </portType> ?
<cl assOfF Servi ce> xs:string </classOf Service> ?
<operation rel="edit" href="xs:anyURl "/> ?
<operation rel ="del ete" href="xs:anyURI "/> ?
<Xs:any>*

</ Net wor kPor t Conf i gur ati on>

5.16.11.1 Operations

This Rgsource supports the Read, Update, and Deléte operations. Create is supported through thg
Net wor kPor t Conf i gurati onCol | ecti @an Resource.

5.16.12 NetworkPortConfigurationCollection Resource

A Net wor kPor t Confi gur ati on@el | ecti on Resource represents the Collection of
Net wor kPor t Conf i gur at i ons within a Provider and follows the Collection pattern defined in
clause p.5.12. This Resource shall-be serialized as follows:
JSON derialization:
{ "resourceURl "
"http.AAschemas. dnt f. org/ ci m / 1/ Net wor kPor t Conf i gurati onCol | ecti on"
"id" string,

"ecomnt": nunber,

“net wor kPort Confi gurations": [

{ "resourceURI": "http://schenas.dntf.org/cim/1/ NetworkPort Configuration"
"id": string,
remai ni ng Networ kPort Configuration attributes ..
Po
1, ?
"operations": [ { "rel": "add", "href": string } ? ]
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5228 }

5229 XML serialization:

5230 <Col | ection

5231 resourceURl ="http://schenmas. dntf. org/cin/1/ Net workPort Confi gurationCollection”
5232 xm ns="http://schemas. dntf.org/cinm/1">

5233 <id> xs:anyURl </id>

5234 <count > xs:integer </count>

5235 NetworkRort Configuration

5236 <i d> xs:anyURl </id>

5237 ... remaining NetworkPortConfiguration attributes ...
5238 </ Net wor kPor t Conf i gur ati on> *

5239 <operation rel ="add" href="xs:anyURl"/> ?

5240 <xs:any>*

5241 </ Col | ecti on>

5242 5.16.12.1 Operations

5243 This Rgsource supports the Read and Update operations. Creation(of new
5244  Net wolr kPor t Confi gur at i on Resources is supported by-tde way of a POST to the "add"
5245 operatipn's URI as described in clause 4.2.1.1.

5246 5.16.18 Address Resource

5247 An Addr ess represents an IP address, and its associated metadata, for a particular Network. If a
5248 Consumer creates an Addr ess Resource, it is the semantic equivalent of asking for a static IP address
5249 that cam then be associated with Resources até later point in time. Addr esses that are manually
5250  created by Consumers shall not be deleted. automatically if the Resource (e.g., a Machi ne) that i using
5251  that Ad{dr ess is deleted because these manually created Addr esses are expected to have a IiFime

5252  that is different from the Resources-thiat use them. Addr esses that are created by Providers on the
5253 Consumer's behalf shall be deletédjat the Provider's discretion. In particular, the Provider shall del¢te
5254  Addr elsses that it created on behalf of the Consumer if the Resource that is using that Addr es g is
5255 deleted| or if the Addr ess_becomes disassociated from the Resource.

5256  Addr gjsses that are.created by Providers may be converted to ones that are under the Consumdr's
5257  control (i.e., are not.deleted until explicitly requested by the Consumer) by changing the "allocation
5258 attributg from "dynamic" to "static," if this feature supported by Providers.

5259  Table 43 describes the Addr ess attributes.

5260 Table 43 — Address-attributes
Name Address
Type URI http://schemas.dmtf.org/cimi/1/Address
Attribute Type Description
ip string The IP address assigned to a virtual interface.

Constraints:
Provider: support mandatory; mutable
Consumer: support mandatory; read-write

hostname string The DNS resolvable name associated with this network interface.
Provider: support optional; mutable
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5263
5264

5265

5266
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Name

Address

Type URI

http://schemas.dmtf.org/cimi/1/Address

Attribute

Type

Description

Consumer: support optional; read-write

allocation

string

The value is either "dynamic" or "static". Expresses whether this Addr ess is controlled

by the Provider or Consumer.
Constraints:

Provider: support mandatory; mutable
Consumer: support mandatory; read-only

defaultGateway

string

An IP address of a router that serves other networks.

Provider: support optional, mutable
Consumer: support optional; read-write

dns

string(]

The IP addresses of the Domain Name Services for host name to IP resolution.

Provider: support optional; mutable
Consumer: support optional; read-write

protocol

string

The selected network protocol, such as IPv4 or IPv6.

Provider: support mandatory; mutable
Consumer: support mandatory; read-write

mask

string

The network mask associated with this Addr ess.

Provider: support optional; mutable
Consumer: support optional; read-write

network

ref

A reference to the Net wor k with which this’Addr ess is associated.

Provider: support mandatory; mutable
Consumer: support mandatory; read-write

resource

ref

A reference to the Resource that isrusing this Addr ess.

Constraints:
Provider: support mandatory; mutable
Consumer: support mandatory; read-only

When implementing or using Addr ess, Providers and Consumers shall adhere to the syntax and
semantjcs of its attributes as described,in‘the above table as well as in the table describing related

Collections. Both Consumer and ProYider shall serialize this Resource as described below. The following
pseudorschemas (see notation in(1.3) describe the serialization of the Resource in both JSON and[ XML.

JSON media type: application/json

JSON gerialization:

{ "resourcelRI":

"http://schemas. dmt f.org/cimn/ 1/ Address",

"id":~string,

"pame’: string, ?
»description": string, ?
created . string, 7
"updated": string, ?
"properties": { string: string, +}, ?
"ip": string,

"host name": string, ?
"allocation": string,
"defaul t Gat eway": string, ?
"“dns": [ string, +1], ?
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5279
5280
5281
5282
5283
5284
5285
5286
5287
5288

5289

5290
5291
5292
5293
5294
5295
5296
5297
5298
5299
5300
5301
5302
5303
5304
5305
5306
5307
5308
5309
5310

5311

5312
5313

5314

5315
5316
5317

"protocol": string

"mask": string, ?

"network": { "href": string },
"resource": { "href": string }, ?

"operations": [

{ "rel": "edit", "href": string }, ?
{ "rel": "delete", "href": string } ?
1.2

ISO/IEC 19831:2015 (E)

}
XML mjdia type: application/xml

XML sefrialization:
<Address xm ns="http://schemas.dntf.org/cim/1">
<id> xs:anyURl </id>
<name> xs:string </ name> ?
<description> xs:string </description> ?
<created> xs:dateTime </created> ?
<updat ed> xs: dat eTi me </updated> ?
<property key="xs:string"> xs:string <[property> *
<ip> xs:string </ip>
<host name> xs: string </ hostnanme>*?
<al |l ocation> xs:string </alloeati on>
<def aul t Gat eway> xs: string_<Adefaul t Gat eway> ?
<dns> xs:string </dns>_%
<protocol > xs: stri ng\</pr ot ocol >
<mask> xs:string </ mask> ?
<networ k href =5s: anyURI "/ >
<resource href="xs:anyURl "/> ?
<operation‘rel ="edit" href="xs:anyURl "/> ?
<oper@agiron rel ="del ete" href="xs:anyURl "/> ?

<xswany>*

<,Addr ess>

5.16.13.1 Operations

This Resource supports the Read, Update, and Delete operations. Create is supported through the

Addr essCol | ecti on Resource.

5.16.14 AddressCollection Resource

An Addr essCol | ecti on Resource represents the Collection of Addr esses within a Provider that
are owned/managed by the Consumer or Provider and follows the Collection pattern defined in clause

5.5.12. This Resource shall be serialized as follows:
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5318
5319
5320
5321
5322
5323
5324
5325
5326
5327
5328
5329
5330

5331
5332
5333
5334
5335
5336
5337
5338
5339
5340
5341
5342

5343
5344

5345

5346
5347

5348

ISO/IEC
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JSON serialization:
{ "resourceURI": "http://schemas.dntf.org/cim/1/ AddressCol | ection",
"id": string,
"count": nunber,
"addresses": [
{ "resourceURI": "http://schemas.dntf.org/cim/1/ Address",
"id": string,
remmi ning Address attributes ...
b, o+
1, 2
“operations": [ { "rel": "add", "href": string } ? ]
}

XML serrialization:

5.16.14.1 Operations

NOTE

5.16.1p

<Col | ection resourceURI ="http://schemas. dntf. org/ci m %1/ AddressCol | ecti on"

</ Col | ecti on>

xm ns="http://schemas.dntf.org/cim/1">
<i d> xs:anyURl </id>
<count> xs:integer </count>
<Addr ess>

<id> xs:anyURl </id>

remai ni ng Address attributes. ..

</ Addr ess> *
<operation rel ="add" href="x§*anyURI"/> ?

<Xs:any>*

The "add" operation fequires that an AddressTemplate be used (see 4.2.1.1).

AddressTemplate Resource

This R¢source gaptures the configuration values for realizing an Address. An Addr essTenpl at p may

be used to create multiple Addr esses. Table 44 describes the Addr essTenpl at e attributes.

Table 44 — AddressTemplate attributes

Name AddressTemplate
Type URI http://schemas.dmtf.org/cimi/1/AddressTemplate
Attribute Type Description
ip string The IP address assigned to a virtual interface.
Constraints:
Provider: support mandatory; mutable
Consumer: support mandatory; read-write
hostname string The DNS resolvable name associated with this network interface.
Provider: support optional; mutable
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5349
5350
5351
5352
5353

5354
5355

5356
5357
5358
5359
5360
5361
5362
5363
5364
5365
5366
5367
5368
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Name AddressTemplate
Type URI http://schemas.dmtf.org/cimi/1/AddressTemplate
Attribute Type Description
Consumer: support optional; read-write
allocation string A value of either "dynamic" or "static". Expresses whether this address is controlled by

the Provider or Consumer.

Constraints:

Provider: support mandatory; mutable
Consumer: support mandatory; read-only

defaultGateway | string An IP address of a router that serves other networks.

Constraints:

Consumer: support optional; read-write

dns

string[] | The IP addresses of the Domain Name Services for host name to IP resolution:
Constraints:

Provider: support optional; mutable

Consumer: support optional; read-write

protocol

string The selected network protocol, such as IPv4 or IPv6.
Constraints:

Provider: support mandatory; mutable

Consumer: support mandatory; read-write

mask

string The network mask associated with this Addr ess.
Constraints:

Provider: support optional; mutable

Consumer: support optional; read-write

network

ref A reference to the Network with which this Address is associated.
Constraints:

Provider: support mandatory; mutable

Consumer: support mandatory; read=write

When i

mplementing or using Addr essTenpl at e,Providers and Consumers shall adhere to the

and sernantics of its attributes as described in the above table as well as in the table describing thg

related
followin
and XM

The fol
JSON

Collection. Both Consumer and Provider-shall serialize this Resource as described below.
g pseudo-schemas (see notation in 1:3)"describe the serialization of the Resource in both J
L.

owing pseudo-schemas describbe the serialization of the Resource in both JSON and XML:

hedia type: application/json

JSON derialization:

{ "resourceURl "y~ "http://schemas.dntf.org/cim/1/ AddressTenpl at e",
"id": stwivng,
"nameg™)vstring, ?
"desCription": string, ?

"ereated": string, ?

syntax

[he
SON

"updated": string, ?

"properties": { string: string, + 1}, ?
"ip": string,

"host nane": string, ?

"al l ocation": string,

"def aul t Gateway": string, ?

"dns": [ string, +1], ?
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5369
5370
5371
5372
5373
5374
5375
5376
5377

5378

5379
5380
5381
5382
5383
5384
5385
5386
5387
5388
5389
5390
5391
5392
5393
5394
5395
5396
5397
5398

5399

5400
5401

5402

5403
5404
5405
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"protocol": string
"mask": string, ?
"network": { "href": string },

"operations": [

{ "rel": "edit", "href": string }, ?
{ "rel": "delete", "href": string } ?
] ?

}
XML media type: application/xml

XML serialization:

<Addr essTenpl ate xm ns="http://schemas.dntf.org/cim/1">
<id> xs:anyURl </id>
<nanme> xs:string </ nanme> ?
<description> xs:string </description> ?
<created> xs:dateTinme </created> ?
<updat ed> xs: dateTi me </updated> ?
<property key="xs:string"> xs:string </property> *
<ip> xs:string </ip>
<host nane> xs:string </hostname> ?
<al l ocation> xs:string </all ocati*opn>
<def aul t Gat eway> xs:string </defaul t Gat eway>
<dns> xs:string </dns> +
<prot ocol > xs:string </[protocol >
<mask> xs:string </ mask>
<networ k href="xs:anyURl "/ >
<operation rel=%edit" href="xs:anyURl"/> ?
<operation rel="del ete" href="xs:anyURI "/> ?
<XS:any>%

</ Addr eSsTenpl at e>

5.16.15.1 Operations

ThR wha—blo n ol lodlod A D alad ' o P b aaltlo lodlo
IS SUUTLT SUPPUTS T TAT AU, UpUale, almfu DUTITIT UPTTAUUTTS. UTTdlT TS SUPPUTTTU TTITUUYTT Ut

Addr essTenpl at eCol | ecti on Resource.

5.16.16 AddressTemplateCollection Resource

An Addr essTenpl at eCol | ect i on Resource represents the Collection of Addr essTenpl at e
Resources within a Provider and follows the Collection pattern defined in clause 5.5.12. This Resource
shall be serialized as follows:
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5406 JSON serialization:

5407 { "resourceURlI": "http://schemas.dntf.org/cim/1/AddressTenpl at eCol | ecti on",
5408 "id": string,

5409 "count": nunber,

5410 "addressTenpl ates": [

5411 { "resourceURI": "http://schemas.dntf.org/cim/1/ AddressTenpl ate",
5412 "id": string,

5413 ... remaining AddressTenplate attributes ...

5414 }, o+

5415 ., 2

5416 "operations": [ { "rel": "add", "href": string } ? ]

5417

5418 }

5419 XML sdrialization:

5420 <Col | ecti on

5421 resourceURI ="htt p://schemas. dnt f. org/ci nmi/ 1/ AddnéssTenpl at eCol | ecti on"
5422 xm ns="http://schemas. dnmtf.org/cinm/1">

5423 <id> xs:anyURl </id>

5424 <count > xs:integer </count>

5425 <Addr essTenpl at e>

5426 <id> xs:anyURl </id>

5427 ... remaining AddressTenpl atelattributes ...

5428 </ Addr essTenpl at e> *

5429 <operation rel ="add" href<*“xs:anyURI"/> ?

5430 <Xs:any>*

5431 </ Col | ecti on>

5432 5.16.16.1 Operations

5433  This R¢source supports the Read and Update operations. Creation of new Addr essTenpl at e
5434 Resourtes is supported by the way of a POST to the "addLink" URI as described in clause 4.2.1.1

5435 5.16.1Y ForwardingGroup Resource

5436 A For Wardi ngG oup represents a collection of Net wor ks that route to each other.

5437  Net wor ks in a For war di ngG oup should all have the same "networkType" attributes, which
5438 prevents a Net wor k with a "private" networkType attribute from being publicly forwarded because it is a
5439  member of a For war di ngGr oup that also contains Net wor ks with a "public" networkType attribute.

5440 Providers shall not allow two Net wor ks to be forwardable to each other unless they are explicitly
5441  connected by being part of a common For war di ngG- oup.

5442  Table 45 describes the For war di ngG oup attributes.
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