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Abstract

This document is a deliverable from the DMTF Cloud Management Working Group. It defines a CIM
representation, in MOF, for the Cloud Infrastructure Management Interface [CIMI] logical model see the
CIMI specification [CIMI] for more information.

Note to reader: The CIMI specification can currently be found on the DMTF Work In Progress
portal:

http://dmtf.org/standards/wip

When these specifications become standards, they will be located at an official URI per DMTF
publication processes.
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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 2.6

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 DSP0004, CIM Infrastructure Specification 2.6,
http://www.dmtf.org/standards/published documents/DSP0004 2.6.pdf

DMTF 0XXX DSP CIMI Cloud Infrastructure Management Interface

Note to reader: This CIMI specifications can currently be found on the DMTF Work In Progress
portal:

http://dmtf.org/standards/wip

When these specifications become standards, they will be located at an official URI per DMTF
publication processes.

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 Entities.

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)

The management information is described in a language based on ISO/IEC 14750:1999 called the
Managed Object Format (MOF). In this document, the term "MOF specification" refers to a collection of
management information described in a way that conforms to the MOF syntax. A complete description of
the MOF syntax is provided in ANNEX A of DSP0004 “CIM Infrastructure Specification 2.6”

Version 0.0.09 “Work in Progress Specification - not a DMTF Standard”
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4  CIMI CIM/IMOF Meta-model Translation

In order to address as many potential client communities as possible, CIMI allows entities to be accessed
and managed via multiple protocols.

Heterogenous service implementations may leverage different operating systems, language, platforms
and other technologies. In order to provide consistency and interoperability, the CIMI specifications
defines translations of the model to additional meta-models such as CIM MOF, and others.

4.1 CIM/MOF Formal Model

This section makes use of the common meta-model used by CIM, the Common Information Model. This
is defined in DSP004, “CIM Infrastructure Specification 2.6”

The definition of CIMI entities is represented according to the metamodel and described in the MOF
format. This provides a way to formally describe the model for entities in a manner which is independent
of the access protocol used. It also provides a degree of consistency between managing CIMI resources
and key cloud foundation resources such as storage, virtual machines, hardware, and operating systems
which follow DMTF Standards.

Service providers using CIM SHOULD maintain consistency with the formal definition of the CIMI model
as expressed in the CIM meta-model and MOF formats.

4.2 Formal CIMI Model Definition in CIM MOF.

CIM and MOF provide a common meta-model and a language, respectively, for describing classes and
associations between those classes that represent the entities in a management domain and the
relationships between those entities. CIM makes no assumptions about how the classes are implemented
(is implementation-independent) or if they represent abstract or concrete entities.

4.2.1 Translation Rules

Note to reader: In the future, this section will include rules that an implementer can use to translate
between the MOF representation and the appropriate CIMI model representation for a given protocol.

4.2.2 CIMI Class Definitions and their MOF representation
The CIMI entities are described formally in MOF corresponding to CIM Version 2.6.0

The CIMI classes are defined in a schema with the prefix CIMI and derived from a common root class
CIMI_BaseElement, which does not derive from any DMTF standard CIM schema class. Although some
of the CIMI classes correspond to existing CIM classes, for example CIMI_Job, no attempt has been
made to derive from them at this point.

Note to reader: The MOF files can currently be found on the DMTF Work In Progress portal:

http://dmtf.org/standards/wip

When these specifications become standards, they will be located at an official URI per DMTF
publication processes.

4.2.3 Commonly Used Qualifiers

The CIMI Model takes advantage of the CIM qualifiers feature in order to simplify the model. The
following qualifiers are used to simplify representation of the relationships between the cloud managed
entities.

6 Work in Progress Specification - not a DMTF Standard Version 0.0.09
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The definitions of these qualifiers are listed below for reader convenience. The authoritative descriptions
and definitions are found in DSP0004.

4.2.3.1 Description
The Description qualifier describes a named element. The Description qualifier takes string values.

Example:
Description (
"Represents the entry point into the cloud defined by the Cloud
"Infratructure Management Interface Model. The Cloud Entry Point implements "
"a catalog "
"of entities such as Systems, System Templates, Machines,
"Machine Templates, etc. that can be queried and browsed by the
"Cloud Consumer™ )]

4.2.3.2 Required

The defined element with which the Required qualifier is associated is required by implementations.
Other elements are considered optional.

4.2.3.3 Version
The Version qualifier provides the version information of the object, which increments when changes are
made to the object.

Example:
[Version ( "0.0.1" )]

4.2.3.4 Reference

A Reference qualifier applies to class properties and denotes that the property is a reference to an
instance or a collection of instances of a class. A property qualified as a Reference represents a one-way
association. It simplifies the model because it provides an alternative to defining an explicit association
class.

The qualifier type is string and it should be applied to properties of type string. The value of the qualifer
should be a valid name of the referenced class as show in the example below:

Example:
[Reference(““CIMI_ReferredEntity”)] string ref;

A property qualified as Reference can be an array, in which case the Min and Max qualfiers can be used
to define the cardinality constraints of the association (if any).

4.2.3.5 Indication

This qualifier indicates that the class is defining an indication. Indications are not required to have keys.
The Indication qualifier takes boolean values.

NOTE: The Indication qualifier is used in CIMI-CIM to ensure backwards compatibility with existing
CIMv2 implementations. While existing implementations may not yet support the Structure qualifier, the
use of the Indications qualifier signals that keys are not required.

4.2.3.6 Structure

CIMI-CIM defines a new custsom qualifier named “Structure”. Use of the Structure qualifier indicates that
a definition is a structure rather than a class. For an example, see section 5.3.2.

Version 0.0.09 “Work in Progress Specification - not a DMTF Standard”
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4.3 Attribute Types in Metadata

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

The CIMI model uses standard CIM types in the MOF files. For the purpose of serialization of such meta
data over the wire for the CIMI protofcol, these data types can be considered as equivalent according to
the table below. When providers emit metadata describing the model, which originates from MOF, the

following type conversions should be used:

Model Schema | CMWG
datetime DateTimeUTC
uint8 Integer
sint8 Integer
uint16 Integer
sintl6 Integer
uint32 Integer
sint32 Integer
uint64 Integer
sint64 Integer
string String
boolean Boolean
real32 N/A
real64 N/A
reference URI

5 CIMI CIM MOF Representation Examples

The following sections shows examples of CIMI entities represented as CIM classes through the use of

the CIM meta-model expressed as MOF.

The normative CIM meta-model representations are published by the DMTF at the URI below. The

representations are published in MOF, XSD and other formats.

Note to reader: The URIs listed in the examples may not work due to the Work In Progress
status of this document. The files can currently be found on the DMTF Work In Progress portal:

http://dmtf.org/standards/wip

Work in Progress Specification - not a DMTF Standard
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When these specifications become standards, they will be located at an official URI per DMTF
publication processes.

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

5.1 CIMI_CloudEntryPoint

Defined in: CIMI_CloudEntryPoint.mof
[Version ( "0.0.1" ),
UMLPackagePath ( "CIMI::Core::CoreElements" ),
Description (
"Represents the entry point into the cloud defined by the Cloud "
"Infrastructure Management Interface Model. The Cloud Entry Point implements a
catalog "
"of entities such as Systems, System Templates, Machines, **
"Machine Templates, etc. that can be queried and browsed by the
"Cloud Consumer™ )]
class CIMI_CloudEntryPoint : CIMI_BaseElement {

[Description (
"A reference to the System Template Collection of this *
"CloudEntry Point." ),
Reference ( "CIMI_SystemTemplateCollection™ )]
string systemTemplates;

[Description (
"A reference to the System Collection of this Cloud Entry Point."

),
Reference ( "CIMI_SystemCollection™ )]
string systems;

[Description (
"A reference to the Machine Template Collection of this "
"Cloud Entry Point." ),
Reference ( ""CIMI_MachineTemplateCollection" )]
string machineTemplates;

[Description (
"A reference to the Machine Configuration Collection of ™
“this Cloud Entry Point.™ ),
Reference ( "CIMI_MachineConfigurationCollection” )]
string machineConfigs;

[Description (
"A reference to the Machine Image Collection of this
“Cloud Entry Point." ),
Reference ( "CIMI_MachinelmageCollection" )]
string machinelmages;

[Description (
"A reference to the Machine Admin Collection of this
“Cloud Entry Point.™ ),
Reference ( ""CIMI_MachineAdminCollection™ )]
string machineAdmins;

[Description (
"A reference to the Machine Collection of this Cloud Entry Point."
),
Reference ( ""CIMI_MachineCollection™ )]
string machines;

Version 0.0.09 “Work in Progress Specification - not a DMTF Standard”
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[Description (
"A reference to the Volume Template Collection of this "
"Cloud Entry Point." ),
Reference ( ""CIMI_VolumeTemplateCollection™ )]
string volumeTemplates;

[Description (
"A reference to the Volume Configuration Collection of *
"this Cloud Entry Point."™ ),
Reference ( ""CIMI_VolumeConfigurationCollection' )]
string volumeConfigs;

[Description (
"A reference to the Volume Image Collection of this Cloud ™
“"Entry Point." ),
Reference ( "CIMI_VolumelmageCollection' )]
string volumelmages;

[Description (
"A reference to the Volume Collection of this Cloud Entry Point."
),
Reference ( ""CIMI_VolumeCollection™ )]
string volumes;

[Description (
"A reference to the Network Template Collection of this "
"Cloud Entry Point." ),
Reference ( ""CIMI_NetworkTemplateCollection" )]
string networkTemplates;

[Description (
"A reference to the Network Configuration Collection of ™
“this Cloud Entry Point.™ ),
Reference ( "CIMI_NetworkConfigurationCollection )]
string networkConfigs;

[Description (
"A reference to the Network Collection of this Cloud Entry Point."
),
Reference ( "CIMI_NetworkCollection™ )]
string networks;

[Description (
"A reference to the VSP Template Collection of this Cloud" ),
Reference ( "CIMI_VSPTemplateCollection" )]
string vspTemplates;

[Description (
"A reference to the VSP Configuration Collection of this "
"Cloud Entry Point." ),
Reference ( ""CIMI_VSPConfigurationCollection™ )]
string vspConfigs;

[Description (
"A reference to the VSP Collection of this Cloud Entry Point."

),
Reference ( "CIMI_VSPCollection™ )]
string vsps;

[Description (
"A reference to the Meter Template Collection of this
“Cloud Entry Point." ),

Work in Progress Specification - not a DMTF Standard Version 0.0.09
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Reference ( ""CIMI_MeterTemplateCollection® )]
string meterTemplates;

[Description (

"A reference to the Meter Collection of this Cloud Entry Point."

Reference ( "CIMI_MeterCollection” )]
string meters;

[Description (

"A reference to the Event Log Collection of this Cloud Entry Point.™

).
Reference ( "CIMI_EventLogCollection™ )]
string eventlLogs;

[Description (

"A reference to the Event Collection of this Cloud Entry Point"

).
Reference ( "CIMI_EventCollection” )]
string events;

[Description (
"This value is Provider specific and is the minimum *
"amount of time a Job will be retained by the system ™
"after the completion of the Job." )]
uint32 jobTime;

5.2 CIMI_Machine

Defined in: CIMI_Machine.mof
[Version ( "0.0.1" ),
UMLPackagePath ( *"CIMI::Core::CoreElements" ),
Description ( "A running instance of a machine" )]
class CIMI_Machine : CIMI_BaseElement {

[Description (
"Indicates the operational status of the entity" ),
ValueMap { "'Started', "Stopped™, "Sleeping™, "Hibernated" }]
string status;

[Required, Description (
"The size of the CPU allocated to this Machine to be "
"used. This should adhere to the standard unit of "
"measurement. For example, a Machine with 4 unit worth of
"CPU would allow the processes in the Machine to use up ™
"to 4 units worth of CPU (and be charged thereof). When ™
“"this value is increased, it implies that the Machine is "
"allocated more CPU to use, and vice versa when the value "
"is decreased.”™ ),

EmbeddedInstance ( "CIMI_CPUType" )]

string cpu;

[Required, Description (
"The size of the memory (RAM) allocated to this Machine.
“"When this value is iIncreased, it implies that the *
"Machine is allocated more RAM, and vice versa when the
“value is decreased."” ),
EmbeddedInstance ( "CIMI_Size" )]
string memory;

Version 0.0.09 “Work in Progress Specification - not a DMTF Standard”
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5.3

[Description (
"The list of disks (local storages) that are part of the "

"Machine. Adding an element to this list creates a disk." ),

EmbeddedInstance ( "CIMI_Disklnstance" )]
string disks[];

[Description (
“"The list of networked volumes that are attached to this ™
“Machine. Adding a Volume to this list means that the "
“Machine has some access to the data on the Volume. ™
"Removing a Volume from this list means that the Machine
no longer has access to the data on the Volume.™ ),

EmbeddedInstance ( "CIMI_Volumelnterface" )]

string volumelnterfaces[];

[Required, Description (
"A list of sub-entities that define the network "
“interfaces on this Machine.™ ),
EmbeddedInstance ( "CIMI_Networklnterface" )]
string networklnterfaces[];

[Description (

"A list of references to Meters monitored for this Machine."

),
Reference ( ""CIMI_Meter™ )]
string meters[];

[Description ( "Start the machine"™ )]
uint32 start(

[Description ( "Stop the machine' )]
uint32 stop(

Common Elements

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

The Cloud Infrastructure Management Interface classes are defined in a schema with the prefix CIMI and
derived from a common root class CIMI_BaseElement, which does not derive from any DMTF standard
CIM schema class.. In order to facilitate this translation, a set of common structures is defined which are
reused in the CIM meta-model expression of CIMI.

53
Def

cla

12

.1 CIMI_BaseElement

ined in: CIMI_BaseElement.mof
[Abstract, Version ( "0.0.1" ),
UMLPackagePath ( "CIMI::Core::CoreElements" ),
Description ( "Common properties for all CMWG classes™ )]
ss CIMI_BaseElement {

[Key, Description (
"The unique identifier of this entity; assigned upon ™
"entity creation. This attribute value is immutable, and "
“should be unique in the providers cloud." )]
string uri;

Work in Progress Specification - not a DMTF Standard
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[Description (
"The human readable name of this entity; assigned by the "
“creator as a part of the entity creation input."” )]
string name;

[Description (
"The human readable description of this entity; assigned "
"by the creator as a part of the entity creation input."” )]
string description;

[Description (
"The timestamp when this entity was created. The format "
“should be unambiguous, and the value is immutable™ )]
datetime created;

¥

5.3.2 Structures

CIMI-CIM defines a set of common structures for use in the CIMI Model. These are indicated by the use
of the Structure qualifier, which indicates that the definition is a structure rather than a class.

An example is the definition of the CIMI_PropertyBagElement:
Defined in: CIMI_PropertyBagElement.mof

[Indication, Version ( "0.0.1" ),

UMLPackagePath ( "CIMI::Core::Structures" ),

Description (
"A list of name/value pairs, some of which may control one or "
""more aspects this entity. Properties may also serve as an "
"extension point, allowing consumers and providers to record "
“configuration and control information for features and ™
"capabilities beyond those defined by this specification.
“Individual properties may be either mutable or immutable and, *
"if mutable, writeable or read-only, depending upon the nature "
"of the property and the underlying cloud implementation.' ),

Structure]

class CIMI_PropertyBagElement {

[Required, Description ( "The property name™ )]
string propName;

[Required, Description ( "The property Value" )]

string propValue;

}; langua

Version 0.0.09 “Work in Progress Specification - not a DMTF Standard”
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