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Foreword

DSP0264

This document is a deliverable from the DMTF Cloud Management Working Group. It defines a CIM
representation for the Cloud Infrastructure Management Interface [CIMI] logical model. See the CIMI
specification [CIMI] for more information. This document assumes that the reader is familiar with the
concepts defined in the CIM Infrastructure Specification 2.6 (DSP0004).
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1 Scope

This document makes use of the common meta-model used by CIM, the Common Information Model to
describe the CIMI logical model. This is defined in DSP004, CIM Infrastructure Specification 2.7

2 References

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies:

DMTF DSP0263, Cloud Infrastructure Management Interface (CIMI) Model and REST Interface over
HTTP, An Interface for Managing Cloud Infrastructure vesion 1.0.0,
http://dmtf.org/sites/default/files/standards/documents/DSP0263 1.0.0.pdf

DMTF DSP0004, Common Information Model (CIM) Infrastructure vesion 2.7,
http://dmtf.org/sites/default/files/standards/documents/DSP0004 2.7.0.pdf

3 Terms and Definitions

3.1 CIM (Common Information Model)

CIM (Common Information Model) defined by DSP0004 as:
1. The name of the meta-model used to define schemas (e.g., the CIM schema or extension
schemas).
2. The name of the schema published by the DMTF (i.e., the CIM schema).

This specification describes the translation between the CIM meta-model and CIMI Resources.

3.2 CIM Schema

The schema published by the DMTF that defines the Common Information Model. It is divided into a core
model and a common model. Extension schemas are defined outside of the DMTF and are not
considered part of the CIM schema.

3.3 MOF (Managed Object Format)

A DMTF defined language used to create CIM metamodel conformant representations of model elements.
The Managed Object Format (MOF) is an Interface Definition Language (IDL) based on ISO/IEC
14750:1999. CIM Infrastructure specification ( DSP0004) ANNEX A provides a complete description of
the MOF language.

3.4 Ordinary class

A class that is neither an association class nor an indication class.

4 CIMI CIM Translation

Transformation of the CIMI CIM into CIM metamodel conformant representations enables access of the
services defined by CIMI in CIM based environments. Such environments encompass a broad range of
supported operating systems, languages, platforms, protocols, and other technologies.

This specification describes transformations in a manner that enables any CIM metamodel conformant
representation. This document will utilize MOF for examples of such transformations.

6 Work in Progress Specification - not a DMTF Standard Version 1.0.0c
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4.1 CIM Formal Model

CIM representations of model resources are independent of access protocol and implementation
technologies.

The use of CIM representations enables CIMI resources to be managed together with other key cloud
foundation resources such as storage, virtual machines, hardware, and operating systems that are also
use CIM representations.

A conformant CIMI CIM Service provider shall provide CIM representations of CIMI resources that are
consistent with the formal definitions of the CIMI model according to the transformations described in this
specification.

The DMTF provides MOF representations of CIMI resources that are transformed according to this
specification.

Although some of the CIMI CIM classes correspond to existing CIM schema, for example CIMI_Job, no
attempt has been made to derive from the CIM schema.

4.2 Translation Rules

The following sections define normative rules for translating between the CIMI resources as defined in the
Cloud Infrastructure Management Interface CIMI and their representation in CIM. Though all examples
are represented using MOF format, this is only one of the formats that is used to represent CIM class
definitions.

4.2.1 Common Resource Attributes

CIMI CIM ordinary classes inherit from a class named CIMI_BaseElement. This class defines the
common attributes that are shared by all CIMI resources as described in CIMI section 5.7.1.

The class definition for CIMI_BaseElement shall contain a property for each Attribute defined in CIMI

section 5.7.1. These properties shall be derived using the Attribute translation rules defined in section
4.3.3, except as noted below.

The “id” attribute shall be a property of type string. The “id” property shall have the “Key” qualifier. This
property shall be the key property for all instances of CIMI ordinary classes.

See section 5 for a non-normative reference of the MOF representation of CIMI_BaseElement.

4.2.2 Resource Metadata

Resource metadata defined in CIMI section 5.11 shall be defined in CIM following the rules defined below
in sections 4.3.3. For the purposes of this document, resource metadata is information about provider-
defined constraints, capabilities, or features. Resource metadata shall be represented in the same way as
any other resource.

4.2.3 Resource Translation Rules

The rules described in this section produce an ordinary class definition and some number of auxiliary
structure and association definitions for each resource defined in CIMI. The CIM classes represented by
the MOF files in section 5 conform to these rules.

Each CIMI resource is translated first to a CIM class definition. This will result in the definition of that
class and some number other auxiliary structure, class, and association class definitions.

Version 1.0.0c Work in Progress Specification - not a DMTF Standard 7
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4.2.3.1 Ordinary class definitions

The schema name for ordinary class definitions shall be “CIMI” and the class name for each resource
shall be the Name of the resource as defined in CIMI and separated by an underscore, "_". For example,
the CIMI resource Machine would translate to class named “CIMI_Machine”.

Each ordinary class shall inherit from CIMI_BaseElement, which defines the common attributes as
specified in CIMI section 5.7.1.

The following CIM qualifiers apply to each ordinary class definition.

Table 4-1: Qualifiers for ordinary classes

CIM Qualifier Value

Description The description qualifier shall be specified with the text following the heading of the
clause that defines the resource in the CIMI specification.

UMLPackagePath The UMLPackagePath qualifier shall be specified according to the following ABNF:
"CIMI:" resourceName
resourceName is the name of the corresponding CIMI resource.

Version The version qualifier shall be specified with the value of the CIMI specification version.

Each attribute of a CIMI resource is translated into either a property or an association class definition.
This following defines the rules for how to translate the attribute:

1) If the attribute is a reference or a collection, a CIM association class is created as specified in
4.2.3.2.

2) |If the attribute is a simple type, a CIM property is created with a primitive type as specified in
4.2.3.4.

3) If the attribute is a Map, a well known structure named “CIMI_Map” is used, see 4.2.3.5. The
property name shall be the same name as the CIMI attribute name and the data type shall be
String. If the CIMI attribute is an array, the property shall be an array. Table 4-2 specifies the
structure property qualifiers.

4) If the attribute is a Structure, a CIM structure is created as specified in 4.2.3.3. The property
name shall be the same name as the CIMI attribute name and the data type shall be String. If the
CIMI attribute is an array, the property shall be an array. Table 4-2 specifies the structure
property qualifiers.

Table 4-2: Structure Property Qualifiers

CIM Qualifier Value

Description The Description qualifier shall be specified with the text provided in the description of
the attribute.

Embeddedinstance | The Embeddedinstance qualifier shall be specified with the name of the structure
(e.g. CIMI_Volume)

Read The Read qualifier shall be specified with value False if the Consumer Constraints
listed in the description specifies "write-only"

Required The Required qualifier shall be specified with no value if the Provider Constraints
listed in the description specifies support mandatory.

Write The Write qualifier shall be specified if the Consumer Constraints listed in the

description specifies "read-write" or "write-only"

Each Operation in CIMI that is not an intrinsic operation shall be included as a method in the CIM class
definition. The following specifies how to map a method

e Method Name - The method name in CIM shall be the link URL as defined in CIMI with the prefix
“http://www.dmtf.org/cimi/action/” removed. For example, the Operation supported by the

8 Work in Progress Specification - not a DMTF Standard Version 1.0.0c
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Machine resource that is defined in CIMI with the link http://www.dmtf.org/cimi/action/start is
defined in CIM with a method named start.

e Return Value — The return value shall be of type uint32.

e Input Parameters — If the method includes any input paramters, the name of the input parameter
will be the same as the parameter name specified in the CIMI. The data type shall map the same
as for Simple Properties, see 4.2.3.4. Table 4-3 specifies the rules for qualifiers for IN qualified

parameters.
Table 4-3: IN Parameter Qualifiers

CIM Qualifier Value

Description The Description qualifier shall be specified with the text provided in the description
of the parameter.

IN The In qualifier shall be specified with a value of True.

Required The Required qualifier shall be specified with no value if the parameter is specified
as mandatory. This qualifier shall not be specified if the parameter is optional.

Units The Units qualifier shall be specified if the description defines the value as a
programmable unit liseted in DSP0004 (e.g. KiloBytes, Percent, Seconds, ...)

Values The Values qualifier shall be specified if the parameter type is string and the
description includes the phrase, "Allowable values include:" The qualifier value is
the array of strings specified by the values listed in the description.

e Output Parameters — If the method includes any output paramters, the name of the input
parameter will be the same as the parameter name specified in the CIMI. The data type shall map
the same as for Simple Properties, see 4.2.3.4. Table 4-3 specifies the rules for qualifiers for IN
qualified parameters.

Table 4-4: OUT Parameter Qualifiers

CIM Qualifier Value

Description

The Description qualifier shall be specified with the text provided in the description
of the parameter.

IN The IN qualifier shall be specified with a value of False.

ouT The OUT qualifier shall be specified with a value of True.

Required The Required qualifier shall be specified with no value if the parameter is specified
as mandatory. This qualifier shall not be specified if the parameter is optional.

Units The Units qualifier shall be specified if the description defines the value as a
programmable unit liseted in DSP0004 (e.g. KiloBytes, Percent, Seconds, ...)

Values The Values qualifier shall be specified if the parameter type is string and the

description includes the phrase, "Allowable values include:" The qualifier value is
the array of strings specified by the values listed in the description.

4.2.3.2 Association class definitions

If the attribute of the CIMI resource (excluding structures) is a reference or a collection, an association
class shall be created. The association class name shall be the concatenation of “CIMI”, an underscore,

the name of the resource as defined in CIMI and the corresponding CIMI attribute name with an initial

capital letter. For example, the association with the class name of CIMI_MachineNetwork. Table 4-5
specifies the rules for qualifiers for association classes.

Table 4-5: Qualifiers for association classes

CIM Qualifier

Value

Association

The Association qualifier shall be specified first and with no value.

Version 1.0.0c
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CIM Qualifier Value

Description The Description qualifier shall be specified. The value should be the text “<classname>
<attributename> association”, for example “CIM_Machine eventLog association”.

UMLPackagePath The UMLPackagePath qualifier shall be specified with the value according to the
following ABNF:
"CIMI:" resourceName referenceName

Where resourceName is the name of the CIMI resource that defines the CIMI attribute
that is translated into the association class and referenceName is the name of the CIMI
attribute that caused creation of this association. The referenceName is specified with
an initial capital letter.

Version The Version qualifier shall be specified with the value of the version of the CIMI
specification.

The association shall include two reference properties. The first is a reference to the CIM class
representing the CIMI resource that included the reference or collection property. The description shall
be "The <classname>", where <classname> is the classname for example, CIMI_Machine. The second
shall be a reference to the CIM class corresponding to the referenced or collected CIMI resource. The
description shall be the description of the original CIMI attribute. Table 4-6 specifies the rules for qualifiers
that apply to reference properties.

Table 4-6: Reference Property Qualifiers

CIM Qualifier Value

Key The Key qualifier shall be specified as the first qualifier with no arguments.

Description The Description gualifier shall be specified with the text provided in the description of the attribute.

Min The Min qualifier shall be specified if the minimum number of referenced instances is not 0.

Max The Max qualifier shall be specified with a value if the maximum number of referenced instances is
not unlimited. If the CIMI attribute is not an array, the Max qualifier shall be specified with a value of
one (1)

4.2.3.3 Structure definitions

A structure will be created if the attribute of a CIMI resource is a structure. The structure class name shall
be the concatenation of “CIMI”, an underscore, " ", the name of the resource as defined in CIMI and the
corresponding CIMI attribute name with an initial capital letter. For example,
CIMI_MachineConfigurationDisks.

If the CIMI resource is a map, the following structure

The following CIM qualifiers apply to each structure definition.

Table 4-7: Qualifiers for structures

CIM Qualifier Value

Indication The Indication qualifier shall be specified with no arguments first

Structure The Structure qualifier shall be specified with no arguments second

Description The Description qualifier shall be specified with the text following the CIMI attribute that
references this structure.

UMLPackagePath The UMLPackagePath qualifier shall be specified with the value according to the

following ABNF:

"CIMI:" resourceName
Where resourceName is the name of the corresponding CIMI resource.

Version The Version qualifier shall be specified with the version of the CIMI specification

For each attribute of the CIMI structure, a property shall be created. The following rules apply:

10 Work in Progress Specification - not a DMTF Standard Version 1.0.0c
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1) If the attribute has a simple type, then it translates to a CIM property with a primitive type, see

4.2.3.4.

2) If the attribute is a ref, then it translates the sames as if it were a URI, see 4.2.3.4.

3) If the attribute is a Map, a well known structure named “CIMI_Map” is used, see 4.2.3.5. The
property name shall be the same name as the CIMI attribute name and the data type shall be
String. If the CIMI attribute is an array, the property shall be an array. Table 4-2 specifies the
structure property qualifiers.

4) If the attribute is a Structure, a CIM structure is created as specified in 4.2.3.3. The property
name shall be the same name as the CIMI attribute name and the data type shall be String. If the
CIMI attribute is an array, the property shall be an array. Table 4-2 specifies the structure
property qualifiers.

4.2.3.4 Simple Properties

The CIMI defines a set of data type (section 5.5)

Table 4-8 defines the translation between CIMI and CIM primitive types.

Table 4-8: Primitive Type mapping

CIMI MOF
boolean boolean
dateTime datetime
duration datetime
integer uint8

sint8
uint16
sintl6
uint32
sint32
uint64
sint64
string string
byte[] uint8[]
URI string

The property name of a CIMI attribute with a primitive type shall be the same as the CIMI attribute name.
The property type shall be the CIM primitive type from Table 4-8. There are multiple mappings for the
CIMI integer type. The modeler may exercise judgment. However if there is any doubt, sint64 should be
chosen. If the CIMI specification attribute is an array, then the CIM property shall be an array. Table 4-9
defines qualifiers that apply to simple properties.

Table 4-9: Simple Property Qualifiers

CIM Qualifier Value

Description The Description qualifier shall be specified with the text provided in the description of the attribute.

Read The Read qualifier shall be specified with value False if the Consumer Constraints listed in the
description specifies "write-only"

Reference The Reference qualifier shall be specified if the CIMI type is URI.

Required The Required qualifier shall be specified with no value if the Provider Constraints listed in the
description specifies support mandatory.

Units The Units qualifier shall be specified if the description defines the value as a programmable unit
liseted in DSP0004 (e.g. KiloBytes, Percent, Seconds, ...)

Values The Values qualifier shall be specified if the attribute type is string and the description includes the
phrase, "Allowable values include:" The qualifier value is the array of strings specified by the
highlighted values listed in the description.

Write The Write qualifier shall be specified with no value if the Consumer Constraints listed in the

Version 1.0.0c
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| | description specifies "read-write" or "write-only"

295 4235 Map

296 CIMI defines a Map of key/value pairs. The following structure is used to represent a Map.

297

298 [Indication, Structure, Version("1.0.0"),
299 Description ("CIMI Map"),

300 UMLPackagePath ( "CIMI::Map" )]
301 CIMI Map {

302

303 [Description ("The key.")]
304 string Key;

305

306 [Description ("The value.")]
307 string Value;

308 }

3090 5 CIMICIM MOF Representation Examples

310 The following sections shows examples of CIMI entities represented as CIM MOF classes.

311 The normative CIM meta-model representations are published by the DMTF. The representations are
312  published in MOF and other formats.

313 The following non-normative copies of the MOF files are provided for illustration. Where any differences
314 occur between the published MOF files and the copies below, the published MOF files shall be
315 considered authoritative.

316  The Cloud Infrastructure Management Interface classes are defined in a schema with the prefix CIMI and
317  derived from a common root class CIMI_BaseElement, which does not derive from any DMTF standard
318 CIM schema class.

319 5.1 Ordinary Class

320 5.1.1 CIMI_BaseElement

321 Defined in: CIMI_BaseElement.mof

322 [Abstract, Version ( "1.0.0" ),

323 UMLPackagePath ( "CIMI::BaseElement" ),

324 Description ( "Common properties for all CMWG classes" )]

325 class CIMI BaseElement {

326

327 [Key, Description (

328 "The unique self-reference to this resource; assigned upon"
329 "resource creation. This attribute value shall be unique in the"
330 "Provider’s cloud."

331 ) ]

332 string id;

333

334 [Required, Write, Description (

12 Work in Progress Specification - not a DMTF Standard Version 1.0.0c
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335 "The human readable name of this resource; assigned by the "
336 "creator as a part of the resource creation input." )]

337 string name;

338

339 [Required, Write, Description (

340 "The human readable description of this resource; assigned "
341 "by the creator as a part of the resource creation input."” )]
342 string description;

343

344 [Description (

345 "The timestamp when this resource was created. The format "
346 "should be unambiguous, and the value is immutable")]

347 datetime created;

348

349 [Description (

350 "The time at which the last explicit attribute update "

351 "was made on the resource. Note, while operations such "

352 "as \"stop\" do implicitly modify the \"state\" attribute "
353 "it does not change the \"updated time\"." )]

354 datetime updated;

355 }i

356 5.1.2 CIMI_Machine

357 Defined in: CIMI_Machine.mof

358 [Version("1.0.0"), Description (

359 "An instantiated compute resource that encapsulates both CPU and Memory."),
360 UMLPackagePath ( "CIMI::Machine" )]

361 Class CIMI Machine : CIMI BaseElement {

362

363 [Required, Description (

364 "The operational state of the Machine.\n"

365 "Allowable values include:\n"

366 "CREATING: The Machine is in the process of being created. "

367 "Allowable action when in this state is: delete.\n"

368 "STARTING: The Machine is in the process of being started. "

369 "Allowable actions when in this state are: start, restart, "

370 "stop, and delete.\n"

371 "STARTED: The Machine is available and ready for use. Allowable actions "
372 "when in this state are: stop, restart, pause, suspend, capture, "

373 "and delete.\n"

374 "STOPPING: The Machine is in the process of being stopped. Allowable "
375 "actions when in this state are: start, restart, stop, and delete. "

376 "STOPPED: This value is the virtual equivalent of powering off a physical "
377 "Machine. There is no saved CPU or memory state. Allowable actions when "
378 "in this state are: start, restart, capture, and delete.\n"

379 "PAUSING: The Machine in the process of being PAUSED. Allowable actions "
380 "when in this state are: start, restart, and delete.\n"

381 "PAUSED: In this state the Machine and its virtual resources remain "
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382 "instantiated and resources remain allocated, similar to the STARTED "

383 "state, but the Machine and its virtual resources are not enabled to "

384 "perform tasks. Allowable actions when in this state are: start, restart, "
385 "capture, and delete.\n"

386 "SUSPENDING: The Machine is in the process of being suspended. Allowable "
387 "actions when in this state are: start, restart, and delete.\n"

388 "SUSPENDED: In this state the Machine and its virtual resources are stored "
389 "on non-volatile storage. The Machine and its resources are not enabled to "
390 "perform tasks. Allowable actions when in this state are: start, restart, "
391 "capture, and delete.\n"

392 "DELETING: The Machine is in the process of being deleted. Allowable "

393 "action when in this state is: delete.\n"

394 "ERROR: The Provider has detected an error in the Machine. Allowable "

395 "actions when in this state are: start, restart, stop, and delete.\n"

396 "PAUSED and SUSPENDED states are optional and Providers may choose to "

397 "support them or not.\n"

398 "Providers may define additional values.")

399 Values{"CIMI CREATING","CIMI STARTING","CIMI STOPPING","CIMI STOPPED",

400 "CIMI PAUSING","CIMI PAUSED","CIMI SUSPENDING",

401 "CIMI SUSPENDED","CIMI DELETING","CIMI ERROR",

402 "CIMI PAUSED","CIMI SUSPENDED"}]

403 String state;

404

405 [Description ("The amount of CPU that this Machine has.")]

406 Uint32 cpu;

407

408 [Required,

409 Description (

410 "The size of the memory (RAM) allocated to this Machine.\n\n"

411 "When this value is increased, it implies that the Machine is allocated "
412 "more RAM, and vice versa when the value is decreased.")]

413 Uint64 memory;

414

415 [Description (

416 "The CPU architecture that will be supported by Machines created by using "
417 "this configuration.\n"

418 "Allowable values include: 68000, Alpha, ARM, Itanium, MIPS, PA RISC, "
419 "POWER, PowerPC, x86, x86 64, z/Architecture, SPARC. Providers may define "
420 "additional values."),

421 Values{"CIMI 68000", "CIMI Alpha", "CIMI ARM", "CIMI Ttanium", "CIMI MIPS",
422 "CIMI PA RISC", "CIMI POWER", "CIMI PowerPC", "CIMI x86",

423 "CIMI x86 64", "CIMI z/Architecture", "CIMI SPARC"}]

424 String cpuArch;

425 };
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5.1.3 CIMI_Disk

Defined in: CIMI_Disk.mof
[Version("1.0.0"), Description (
"The size of the memory (RAM) allocated to this Machine. "
"When this value is increased, it implies that the Machine is allocated more "
"RAM, and vice versa when the value is decreased. "
"This attribute has the following sub-attributes that serve to describe it:")]
CIMI Disk {

[Required, Description (
"The initial capacity, in kilobytes, of the disk. "),
Units ( "KiloBytes" )]
String capacity;

[Description (
"Operating System specific location (path) in its namespace where this disk "
"will first appear. Note, once deployed Consumers might move where this "
"Disk is located.\n"
"Support of this attribute indicates that the Provider can report this "
"information back to the Consumer.")]
String initiallocation;

i
5.2 Association

5.2.1 CIMI_MachineEventLog

Defined in: CIMI_MachineEventLog.mof
[Association, Version("1.0.0"),
Description ("CIMI Machine eventLog association"),
UMLPackagePath ( "CIMI::Machine" )]

CIMI MachineEventLog ({

[Key, Description ("The CIMI Machine")]
CIMI Machine REF machine;

[Key, MAX (1), Description (
"A reference to the EventLog of this Machine.") ]
CIMI EventLog REF eventLog;
bi
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463 5.2.2 CIMI_MachineLatestSnapshot

464 Defined in: CIMI_MachineLatestSnapshot.mof

465 [Association, Version("1.0.0"),

466 Description ("CIM Machine latestSnapshot association"),

467 UMLPackagePath ( "CIMI::Machine" )]

468 CIMI MachinelatestSnapshot {

469

470 [Key, Description("The CIMI Machine") ]

471 CIMI Machine REF machine;

472

473 [Key, Max(l), Description (

474 "A reference to the SNAPSHOT representing the latest state captured for "
475 "this Machine (either most recent Snapshot or the last Snapshot reverted "
476 @) 7]

477 CIMI MachineImage REF latestSnapshot;

478 };

479 5.3 Structure

480 5.3.1 CIMI_MachineTemplateVolumes

481 Defined in: CIMI_MachineTemplateVolumes.mof

482 [Indication, Structure, Version("1.0.0"),

483 Description (

484 "CIMI Machine NetworkInterfaces association."),

485 UMLPackagePath ( "CIMI::MachineTemplateVolumes" )]

486 CIMI MachineTemplateVolumes {

487

488 [Description (

489 "An Operating System specific location (path) in its namespace where "
490 "the Volume will appear. Support of this attribute indicates that the "
491 "Provider allows for Consumers to choose where the Volume will appear.")]
492 String initialLocation;

493

494 [Required, Reference, Description (

495 "Reference to the Volume that will be connected.")]

496 String volume;

497

16 Work in Progress Specification - not a DMTF Standard Version 1.0.0c



DSP0264 Cloud Infrastructure Management Interface - Common Information Model (CIMI-CIM)

498 ANNEX A
499 (informative)
500 Change log
Version Date Description
1.0.0a 09/07/2011 Released as a Work in Progress
1.0.0b 06/13/2012 Released as a Work in Progress
1.0.0c 09/27/2012 | Work in Progress
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