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Introduction

The Common Information Model (CIM) can be used in many ways. Ideally, information for performing
tasks is organized so that disparate groups of people can use it. This can be accomplished through an
information model that represents the details required by people working within a particular domain. An
information model requires a set of legal statement types or syntax to capture the representation and a
collection of expressions to manage common aspects of the domain (in this case, complex computer
systems). Because of the focus on common aspects, the Distributed Management Task Force (DMTF)
refers to this information model as CIM, the Common Information Model. For information on the current
core and common schemas developed using this meta model, contact the DMTF.

Document Conventions

Typographical Conventions

The following typographical conventions are used in this document:
e  Document titles are marked in italics.
. Important terms that are used for the first time are marked in italics.

e  ABNF rules, OCL text and CIM MOF text are in monospaced font.

ABNF Usage Conventions

Format definitions in this document are specified using ABNF (see REC5234), with the following
deviations:

e Literal strings are to be interpreted as case-sensitive UCS/Unicode characters, as opposed to
the definition in REC5234 that interprets literal strings as case-insensitive US-ASCII characters.

e By default, ABNF rules (including literals) are to be assembled without inserting any additional
whitespace characters, consistent with RFC5234. If an ABNF rule states "whitespace allowed",
zero or more of the following whitespace characters are allowed between any ABNF rules
(including literals) that are to be assembled:

— U+0009 (horizontal tab)

— U+000A (linefeed, newline)
— U+000C (form feed)

— U+000D (carriage return)
— U+0020 (space)

e In previous versions of this document, the vertical bar (|) was used to indicate a choice. Starting
with version 2.6 of this document, the forward slash (/) is used to indicate a choice, as defined in
RFC5234.

Deprecated Material

Deprecated material is not recommended for use in new development efforts. Existing and new
implementations may use this material, but they shall move to the favored approach as soon as possible.
CIM servers shall implement any deprecated elements as required by this document in order to achieve
backwards compatibility. Although CIM clients may use deprecated elements, they are directed to use the
favored elements instead.

Version 2.6.0 DMTF Standard 7
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Deprecated material should contain references to the last published version that included the deprecated
material as normative material and to a description of the favored approach.

The following typographical convention indicates deprecated material:

DEPRECATED
Deprecated material appears here.

DEPRECATED

In places where this typographical convention cannot be used (for example, tables or figures), the
"DEPRECATED" label is used alone.

Experimental Material

Experimental material has yet to receive sufficient review to satisfy the adoption requirements set forth by
the DMTF. Experimental material is included in this document as an aid to implementers who are
interested in likely future developments. Experimental material may change as implementation
experience is gained. It is likely that experimental material will be included in an upcoming revision of the
document. Until that time, experimental material is purely informational.

The following typographical convention indicates experimental material:

EXPERIMENTAL
Experimental material appears here.

EXPERIMENTAL

In places where this typographical convention cannot be used (for example, tables or figures), the
"EXPERIMENTAL" label is used alone.

CIM Management Schema

Management schemas are the building-blocks for management platforms and management applications,
such as device configuration, performance management, and change management. CIM structures the
managed environment as a collection of interrelated systems, each composed of discrete elements.

CIM supplies a set of classes with properties and associations that provide a well-understood conceptual
framework to organize the information about the managed environment. We assume a thorough
knowledge of CIM by any programmer writing code to operate against the object schema or by any
schema designer intending to put new information into the managed environment.

CIM is structured into these distinct layers: core model, common model, extension schemas.

Core Model

The core model is an information model that applies to all areas of management. The core model is a
small set of classes, associations, and properties for analyzing and describing managed systems. ltis a
starting point for analyzing how to extend the common schema. While classes can be added to the core
model over time, major reinterpretations of the core model classes are not anticipated.

8 DMTF Standard Version 2.6.0
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The common model is a basic set of classes that define various technology-independent areas, such as
systems, applications, networks, and devices. The classes, properties, associations, and methods in the
common model are detailed enough to use as a basis for program design and, in some cases,
implementation. Extensions are added below the common model in platform-specific additions that supply
concrete classes and implementations of the common model classes. As the common model is extended,

it offers a broader range of information.

The common model is an information model common to particular management areas but independent of
a particular technology or implementation. The common areas are systems, applications, networks, and
devices. The information model is specific enough to provide a basis for developing management
applications. This schema provides a set of base classes for extension into the area of technology-
specific schemas. The core and common models together are referred to in this document as the CIM

schema.

Extension Schema

The extension schemas are technology-specific extensions to the common model. Operating systems
(such as Microsoft Windows® or UNIX®) are examples of extension schemas. The common model is
expected to evolve as objects are promoted and properties are defined in the extension schemas.

CIM Implementations

Because CIM is not bound to a particular implementation, it can be used to exchange management
information in a variety of ways; four of these ways are illustrated in Figure 1. These ways of exchanging
information can be used in combination within a management application.

CIM Meta Model

A

Has Instances

s/
7
/
/

Content of CIM

AN
AT

s
/ \ AN >

N -

¢ore Schema “~_ p /
~~ /Common Schema . 7 ,
/ Extension Schéemas *~_ - /

Realization of CIM

Realization @

\

Objects (instances of classes)

Transform conceptual
definition into a physical
schema for particular
database technology (for
example, relational).

Store meta model
information for
program access.

Define a set of data-
oriented application objects
to instantiate and extend
the targeted technology.

Figure 1 — Four Ways to Use CIM

Use content of CIM to
structure instances passed
between applications.
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The constructs defined in the model are stored in a database repository. These constructs are not
instances of the object, relationship, and so on. Rather, they are definitions to establish objects and
relationships. The meta model used by CIM is stored in a repository that becomes a representation of the
meta model. The constructs of the meta-model are mapped into the physical schema of the targeted
repository. Then the repository is populated with the classes and properties expressed in the core model,
common model, and extension schemas.

For an application database management system (DBMS), the CIM is mapped into the physical schema
of a targeted DBMS (for example, relational). The information stored in the database consists of actual
instances of the constructs. Applications can exchange information when they have access to a common
DBMS and the mapping is predictable.

For application objects, the CIM is used to create a set of application objects in a particular language.
Applications can exchange information when they can bind to the application objects.

For exchange parameters, the CIM — expressed in some agreed syntax — is a neutral form to exchange
management information through a standard set of object APIs. The exchange occurs through a direct set
of API calls or through exchange-oriented APIs that can create the appropriate object in the local
implementation technology.

CIM Implementation Conformance

The ability to exchange information between management applications is fundamental to CIM. The
current exchange mechanism is the Managed Object Format (MOF). As of now,1 no programming
interfaces or protocols are defined by (and thus cannot be considered as) an exchange mechanism.
Therefore, a CIM-capable system must be able to import and export properly formed MOF constructs.
How the import and export operations are performed is an implementation detail for the CIM-capable
system.

Objects instantiated in the MOF must, at a minimum, include all key properties and all required properties.
Required properties have the Required qualifier present and are set to TRUE.

' The standard CIM application programming interface and/or communication protocol will be defined in

a future version of the CIM Infrastructure specification.

10 DMTF Standard Version 2.6.0
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Common Information Model (CIM) Infrastructure

1 Scope

The DMTF Common Information Model (CIM) Infrastructure is an approach to the management of
systems and networks that applies the basic structuring and conceptualization techniques of the object-
oriented paradigm. The approach uses a uniform modeling formalism that together with the basic
repertoire of object-oriented constructs supports the cooperative development of an object-oriented
schema across multiple organizations.

This document describes an object-oriented meta model based on the Unified Modeling Language (UML).
This model includes expressions for common elements that must be clearly presented to management
applications (for example, object classes, properties, methods, and associations).

This document does not describe specific CIM implementations, application programming interfaces
(APIs), or communication protocols.

2 Normative References

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

Table 1 shows standards bodies and their web sites.

Table 1 — Standards Bodies

Abbreviation Standards Body Web Site
ANSI American National Standards Institute http://www.ansi.org
DMTF Distributed Management Task Force http://www.dmtf.org
EIA Electronic Industries Alliance http://www.eia.org
IEC International Engineering Consortium http://www.iec.ch
IEEE Institute of Electrical and Electronics Engineers http://www.ieee.org
IETF Internet Engineering Task Force http://www.ietf.org
INCITS International Committee for Information Technology Standards http://www.incits.org
ISO International Standards Organization http://www.iso.ch
ITU International Telecommunications Union http://www.itu.int
Wa3C World Wide Web Consortium http://www.w3.0rg
Version 2.6.0 DMTF Standard 11
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ANSI/IEEE 754-1985, IEEE® Standard for BinaryFloating-Point Arithmetic, August 1985
http://ieeexplore.ieee.org/xpl/freeabs all.jsp?arnumber=30711

DMTF DSP0207, WBEM URI Mapping Specification, Version 1.0
http://www.dmtf.org/standards/published documents/DSP0207 1.0.pdf

DMTF DSP4004, DMTF Release Process, VVersion 2.2
http://www.dmtf.org/standards/published documents/DSP4004 2.2.pdf

EIA-310, Cabinets, Racks, Panels, and Associated Equipment
http://electronics.ihs.com/collections/abstracts/eia-310.htm

IEEE Std 1003.1, 2004 Edition, Standard for information technology - portable operating system interface
(POSIX). Shell and utilities
http://www.unix.org/version3/ieee std.html

IETF RFC3986, Uniform Resource Identifiers (URI): Generic Syntax, August 1998
http://tools.ietf.org/html/rfc2396

IETF RFC5234, Augmented BNF for Syntax Specifications: ABNF, January 2008
http://tools.ietf.org/html/rfc5234

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

ISO 639-1:2002, Codes for the representation of names of languages — Part 1: Alpha-2 code
http://www.iso.org/iso/iso _catalogue/catalogue tc/catalogue detail.htm?csnumber=22109

ISO 639-2:1998, Codes for the representation of names of languages — Part 2: Alpha-3 code
http://www.iso.org/iso/iso catalogue/catalogue tc/catalogue detail.htm?csnumber=4767

ISO 639-3:2007, Codes for the representation of names of languages — Part 3: Alpha-3 code for
comprehensive coverage of languages
http://www.iso.org/iso/iso_catalogue/catalogue tc/catalogue detail.htm?csnumber=39534

ISO 1000:1992, S/ units and recommendations for the use of their multiples and of certain other units
http://www.iso.org/iso/iso _catalogue/catalogue tc/catalogue detail.htm?csnumber=5448

ISO 3166-1:2006, Codes for the representation of names of countries and their subdivisions — Part 1:
Country codes
http://www.iso.org/iso/iso_catalogue/catalogue tc/catalogue detail.htm?csnumber=39719

ISO 3166-2:2007, Codes for the representation of names of countries and their subdivisions — Part 2:
Country subdivision code
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue detail.htm?csnumber=39718

ISO 3166-3:1999, Codes for the representation of names of countries and their subdivisions — Part 3:
Code for formerly used names of countries
http://www.iso.org/iso/iso_catalogue/catalogue tc/catalogue detail.htm?csnumber=2130

ISO 8601:2004 (E), Data elements and interchange formats — Information interchange — Representation
of dates and times
http://www.iso.org/iso/iso _catalogue/catalogue tc/catalogue detail.htm?csnumber=40874

ISO/IEC 9075-10:2003, Information technology — Database languages — SQL — Part 10: Object
Language Bindings (SQL/OLB)
http://www.iso.org/iso/iso catalogue/catalogue ics/catalogue detail ics.htm?csnumber=34137
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ISO/IEC 10165-4:1992, Information technology — Open Systems Interconnection — Structure of
management information — Part 4: Guidelines for the definition of managed objects (GDMO)
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue detail.htm?csnumber=18174

ISO/IEC 10646:2003, Information technology — Universal Multiple-Octet Coded Character Set (UCS)
http://standards.iso.org/ittf/PubliclyAvailableStandards/c039921 I1ISO IEC 10646 2003(E).zip

ISO/IEC 10646:2003/Amd 1:2005, Information technology — Universal Multiple-Octet Coded Character
Set (UCS) — Amendment 1: Glagolitic, Coptic, Georgian and other characters
http://standards.iso.org/ittf/PubliclyAvailableStandards/c040755 ISO IEC 10646 2003 Amd 1 2005(E).

Zip

ISO/IEC 10646:2003/Amd 2:2006, Information technology — Universal Multiple-Octet Coded Character
Set (UCS) — Amendment 2: N'Ko, Phags-pa, Phoenician and other characters
http://standards.iso.org/ittf/PubliclyAvailableStandards/c041419 ISO IEC 10646 2003 Amd 2 2006(E).

Zip

ISO/IEC 14651:2007, Information technology — International string ordering and comparison — Method
for comparing character strings and description of the common template tailorable ordering
http://standards.iso.org/ittf/PubliclyAvailableStandards/c044872 ISO IEC 14651 2007(E).zip

ISO/IEC 14750:1999, Information technology — Open Distributed Processing — Interface Definition
Language
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue detail.htm?csnumber=25486

ITU X.501, Information Technology — Open Systems Interconnection — The Directory: Models
http://www.itu.int/rec/T-REC-X.501/en

ITU X.680 (07/02), Information technology — Abstract Syntax Notation One (ASN.1): Specification of
basic notation
http://www.itu.int/ITU-T/studygroups/com17/languages/X.680-0207 .pdf

OMG, Object Constraint Language, Version 2.0
http://www.omg.org/cqgi-bin/doc?formal/2006-05-01

OMG, Unified Modeling Language: Superstructure, Version 2.1.1
http://www.omg.org/cgi-bin/doc?formal/07-02-05

The Unicode Consortium, The Unicode Standard, Version 5.2.0, Annex #15: Unicode Normalization
Forms
http://www.unicode.org/reports/tr15/

W3C, Namespaces in XML, W3C Recommendation, 14 January 1999
http://www.w3.org/TR/REC-xml-names

3 Terms and Definitions

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. 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 following additional terms are used in this document.

3.1
address

the general concept of a location reference to a CIM object that is accessible through a CIM server, not
implying any particular format or protocol

More specific kinds of addresses are object paths.

Embedded objects are not addressable; they may be accessible indirectly through their embedding
instance. Instances of an indication class are not addressable since they only exist while being delivered.

3.2

aggregation

a strong form of association that expresses a whole-part relationship between each instance on the
aggregating end and the instances on the other ends, where the instances on the other ends can exist
independently from the aggregating instance.

For example, the containment relationship between a physical server and its physical components can be
considered an aggregation, since the physical components can exist if the server is dismantled. A
stronger form of aggregation is a composition.

3.3
ancestor

the ancestor of a schema element is for a class, its direct superclass (if any); for a property or method, its
overridden property or method (if any); and for a parameter of a method, the like-named parameter of the
overridden method (if any)

The ancestor of a schema element plays a role for propagating qualifier values to that schema element
for qualifiers with flavor ToSubclass.

3.4
ancestry

the ancestry of a schema element is the set of schema elements that results from recursively determining
its ancestor schema elements
A schema element is not considered part of its ancestry.

3.5
arity
the number of references exposed by an association class

3.6

association, CIM association

a special kind of class that expresses the relationship between two or more other classes

The relationship is established by two or more references defined in the association that are typed to a
class the referenced instances are of.

For example, an association ACME_SystemDevice may relate the classes ACME_System and
ACME_Device by defining references to those classes.

A CIM association is a UML association class. Each has the aspects of both a UML association and a
UML class, which may expose ordinary properties and methods and may be part of a class inheritance
hierarchy. The references belonging to a CIM association belong to it and are also exposed as part of the
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association and not as parts of the associated classes. The term "association class" is sometimes used
instead of the term "association" when the class aspects of the element are being emphasized.

Aggregations and compositions are special kinds of associations.

In a CIM server, associations are special kinds of objects. The term "association object" (i.e., object of
association type) is sometimes used to emphasize that. The address of such association objects is
termed "class path", since associations are special classes. Similarly, association instances are a special
kind of instances and are also addressable objects. Associations may also be represented as embedded
instances, in which case they are not independently addressable.

In a schema, associations are special kinds of schema elements.
In the CIM meta-model, associations are represented by the meta-element named "Association".

3.7
association end
a synonym for the reference defined in an association

3.8
cardinality
the number of instances in a set

DEPRECATED

The use of the term "cardinality" for the allowable range for the number of instances on an association
end is deprecated. The term "multiplicity" has been introduced for that, consistent with UML terminology.

DEPRECATED

3.9

Common Information Model

CiM

CIM (Common Information Model) is:
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).

3.10
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.

3.1
CIM client

a role responsible for originating CIM operations for processing by a CIM server
This definition does not imply any particular implementation architecture or scope, such as a client library
component or an entire management application.

3.12
CIM listener

a role responsible for processing CIM indications originated by a CIM server
This definition does not imply any particular implementation architecture or scope, such as a standalone
demon component or an entire management application.
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3.13
CIM operation
an interaction within a CIM protocol that is originated by a CIM client and processed by a CIM server

3.14
CIM protocol

a protocol that is used between CIM client, CIM server and CIM listener
This definition does not imply any particular communication protocol stack, or even that the protocol
performs a remote communication.

3.15
CIM server

a role responsible for processing CIM operations originated by a CIM client and for originating CIM
indications for processing by a CIM listener

This definition does not imply any particular implementation architecture, such as a separation into a
CIMOM and provider components.

3.16
class, CIM class

a common type for a set of instances that support the same features
A class is defined in a schema and models an aspect of a managed object. For a full definition, see
5.1.2.7.

For example, a class named "ACME_Modem" may represent a common type for instances of modems
and may define common features such as a property named "ActualSpeed" to represent the actual
modem speed.

Special kinds of classes are ordinary classes, association classes and indication classes.

In a CIM server, classes are special kinds of objects. The term "class object” (i.e., object of class type) is
sometimes used to emphasize that. The address of such class objects is termed "class path".

In a schema, classes are special kinds of schema elements.
In the CIM meta-model, classes are represented by the meta-element named "Class".

3.17
class declaration
the definition (or specification) of a class

For example, a class that is accessible through a CIM server can be retrieved by a CIM client. What the
CIM client receives as a result is actually the class declaration. Although unlikely, the class accessible
through the CIM server may already have changed its definition by the time the CIM client receives the
class declaration. Similarly, when a class accessible through a CIM server is being modified through a
CIM operation, one input parameter might be a class declaration that is used during the processing of the
CIM operation to change the class.

3.18
class path
a special kind of object path addressing a class that is accessible through a CIM server

3.19
class origin
the class origin of a feature is the class defining the feature

3.20
common model

the subset of the CIM Schema that is specific to particular domains
It is derived from the core model and is actually a collection of models, including (but not limited to) the
System model, the Application model, the Network model, and the Device model.
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3.21

composition

a strong form of association that expresses a whole-part relationship between each instance on the
aggregating end and the instances on the other ends, where the instances on the other ends cannot exist
independently from the aggregating instance

For example, the containment relationship between a running operating system and its logical devices
can be considered a composition, since the logical devices cannot exist if the operating system does not
exist. A composition is also a strong form of aggregation.

3.22
core model

the subset of the CIM Schema that is not specific to any particular domain
The core model establishes a basis for derived models such as the common model or extension
schemas.

3.23
creation class
the creation class of an instance is the most derived class of the instance

The creation class of an instance can also be considered the factory of the instance (although in CIM,
instances may come into existence through other means than issuing an instance creation operation
against the creation class).

3.24
domain
an area of management or expertise

DEPRECATED

The following use of the term "domain" is deprecated: The domain of a feature is the class defining the
feature. For example, if class ACME_C1 defines property P1, then ACME_C1 is said to be the domain of
P1. The domain acts as a space for the names of the schema elements it defines in which these names
are unique. Use the terms "class origin" or "class defining the schema element" or "class exposing the
schema element" instead.

DEPRECATED

3.25
effective qualifier value
For every schema element, an effective qualifier value can be determined for each qualifier scoped to the

element. The effective qualifier value on an element is the value that determines the qualifier behavior for
the element.

For example, qualifier Counter is defined with flavor ToSubclass and a default value of FALSE. If a value
of TRUE is specified for Counter on a property NumErrors in a class ACME_Device, then the effective
value of qualifier Counter on that property is TRUE. If an ACME_Modem subclass of class ACME_Device
overrides NumErrors without specifying the Counter qualifier again, then the effective value of qualifier
Counter on that property is also TRUE since its flavor ToSubclass defines that the effective value of
qualifier Counter is determined from the next ancestor element of the element that has the qualifier
specified.

3.26
element
a synonym for schema element
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3.27
embedded class
a class declaration that is embedded in the value of a property, parameter or method return value

3.28
embedded instance
an instance declaration that is embedded in the value of a property, parameter or method return value

3.29
embedded object
an embedded class or embedded instance

3.30

explicit qualifier

a qualifier type declared separately from its usage on schema elements
See also implicit qualifier.

3.31
extension schema
a schema not owned by the DMTF whose classes are derived from the classes in the CIM Schema

3.32
feature
a property or method defined in a class

A feature is exposed if it is available to consumers of a class. The set of features exposed by a class is
the union of all features defined in the class and its ancestry. In the case where a feature overrides a
feature, the combined effects are exposed as a single feature.

3.33
flavor

meta-data on a qualifier type that defines the rules for propagation, overriding and translatability of
qualifiers

For example, the Key qualifier has the flavors ToSubclass and DisableOverride, meaning that the qualifier
value gets propagated to subclasses and these subclasses cannot override it.

3.34

implicit qualifier

a qualifier type declared as part of the declaration of a schema element
See also explicit qualifier.

DEPRECATED

The concept of implicitly defined qualifier types (i.e., implicit qualifiers) is deprecated. See 5.1.2.16 for
details.

DEPRECATED

3.35
indication, CIM indication

a special kind of class that expresses the notification about an event that occurred
Indications are raised based on a trigger that defines the condition under which an event causes an
indication to be raised. Events may be related to objects accessible in a CIM server, such as the creation,
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modification, deletion of or access to an object, or execution of a method on the object. Events may also
be related to managed objects, such as alerts or errors.

For example, an indication ACME_ Alertindication may express the notification about an alert event.

The term "indication class" is sometimes used instead of the term "indication" to emphasize that an
indication is also a class.

In a CIM server, indication instances are not addressable. They exist as embedded instances in the
protocol message that delivers the indication.

In a schema, indications are special kinds of schema elements.
In the CIM meta-model, indications are represented by the meta-element named "Indication".

The term "indication" also refers to an interaction within a CIM protocol that is originated on a CIM server
and processed by a CIM listener.

3.36
inheritance

a relationship between a more general class and a more specific class

An instance of the specific class is also an instance of the general class. The specific class inherits the
features of the general class. In an inheritance relationship, the specific class is termed "subclass" and
the general class is termed "superclass".

For example, if a class ACME_Modem is a subclass of a class ACME_Device, any ACME_Modem
instance is also an ACME_Device instance.

3.37
instance, CIM instance
This term has two (different) meanings:

1) As instance of a class:

An instance of a class has values (including possible NULL) for the properties exposed by its
creation class. Embedded instances are also instances.

In a CIM server, instances are special kinds of objects. The term "instance object" (i.e., object of
instance type) is sometimes used to emphasize that. The address of such instance objects is
termed "instance path".

In a schema, instances are special kinds of schema elements.

In the CIM meta-model, instances are represented by the meta-element named "Instance”.

2) As instance of a meta-element:

A relationship between an element and its meta-element. For example, a class ACME_Modem
is said to be an instance of the meta-element Class, and a property ACME_Modem.Speed is
said to be an instance of the meta-element Property.

3.38
instance path
a special kind of object path addressing an instance that is accessible through a CIM server

3.39

instance declaration

the definition (or specification) of an instance by means of specifying a creation class for the instance and
a set of property values

For example, an instance that is accessible through a CIM server can be retrieved by a CIM client. What
the CIM client receives as a result, is actually an instance declaration. The instance itself may already
have changed its property values by the time the CIM client receives the instance declaration. Similarly,
when an instance that is accessible through a CIM server is being modified through a CIM operation, one
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input parameter might be an instance declaration that specifies the intended new property values for the
instance.

3.40

key

The key of an instance is synonymous with the model path of the instance (class name, plus set of key
property name/value pairs). The key of an instance is required to be unique in the namespace in which it
is registered. The key properties of a class are indicated by the Key qualifier.

Also, shorthand for the term "key property".

3.41
managed object

a resource in the managed environment of which an aspect is modeled by a class
An instance of that class represents that aspect of the represented resource.

For example, a network interface card is a managed object whose logical function may be modeled as a
class ACME_NetworkPort.

3.42
meta-element

an entity in a meta-model
The boxes in Figure 2 represent the meta-elements defined in the CIM meta-model.

For example, the CIM meta-model defines a meta-element named "Property" that defines the concept of
a structural data item in an object. Specific properties (e.g., property P1) can be thought of as being
instances of the meta-element named "Property".

3.43
meta-model

a set of meta-elements and their meta-relationships that expresses the types of things that can be defined
in a schema

For example, the CIM meta-model includes the meta-elements named "Property" and "Class" which have
a meta-relationship such that a Class owns zero or more Properties.

3.44
meta-relationship

a relationship between two entities in a meta-model
The links in Figure 2 represent the meta-relationships defined in the CIM meta-model.

For example, the CIM meta-model defines a meta-relationship by which the meta-element named
"Property" is aggregated into the meta-element named "Class".

3.45
meta-schema
a synonym for meta-model

3.46
method, CIM method

a behavioral feature of a class
Methods can be invoked to produce the associated behavior.

In a schema, methods are special kinds of schema elements. Method name, return value, parameters
and other information about the method are defined in the class declaration.

In the CIM meta-model, methods are represented by the meta-element named "Method".
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3.47
model

a set of classes that model a specific domain
A schema may contain multiple models (that is the case in the CIM Schema), but a particular domain
could also be modeled using multiple schemas, in which case a model would consist of multiple schemas.

3.48
model path
the part of an object path that identifies the object within the namespace

3.49

multiplicity

The multiplicity of an association end is the allowable range for the number of instances that may be
associated to each instance referenced by each of the other ends of the association. The multiplicity is
defined on a reference using the Min and Max qualifiers.

3.50
namespace, CIM namespace

a special kind of object that is accessible through a CIM server that represents a naming space for
classes, instances and qualifier types

3.51

namespace path

a special kind of object path addressing a namespace that is accessible through a CIM server

Also, the part of an instance path, class path and qualifier type path that addresses the namespace.

3.52
name
an identifier that each element or meta-element has in order to identify it in some scope

DEPRECATED

The use of the term "name" for the address of an object that is accessible through a CIM server is
deprecated. The term "object path" should be used instead.

DEPRECATED

3.53
object, CIM object
a class, instance, qualifier type or namespace that is accessible through a CIM server

An object may be addressable, i.e., have an object path. Embedded objects are objects that are not
addressable; they are accessible indirectly through their embedding property, parameter or method return
value. Instances of indications are objects that are not addressable either, as they are not accessible
through a CIM server at all and only exist in the protocol message in which they are being delivered.

DEPRECATED

The term "object" has historically be used to mean just "class or instance". This use of the term "object" is
deprecated. If a restriction of the term "object" to mean just "class or instance” is intended, this is now
stated explicitly.

DEPRECATED
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3.54

object path

the address of an object that is accessible through a CIM server

An object path consists of a namespace path (addressing the namespace) and optionally a model path
(identifying the object within the namespace).

3.55
ordinary class
a class that is neither an association class nor an indication class

3.56
ordinary property
a property that is not a reference

3.57
override

a relationship between like-named elements of the same type of meta-element in an inheritance
hierarchy, where the overriding element in a subclass redefines the overridden element in a superclass
The purpose of an override relationship is to refine the definition of an element in a subclass.

For example, a class ACME_Device may define a string typed property Status that may have the values

"powersave", "on", or "off". A class ACME_Modem, subclass of ACME_Device, may override the Status
property to have only the values "on" or "off", but not "powersave".

3.58
parameter, CIM parameter

a named and typed argument passed in and out of methods
The return value of a method is not considered a parameter; instead it is considered part of the method.

In a schema, parameters are special kinds of schema elements.
In the CIM meta-model, parameters are represented by the meta-element named "Parameter”.

3.59
polymorphism
the ability of an instance to be of a class and all of its subclasses

For example, a CIM operation may enumerate all instances of class ACME_Device. If the instances
returned may include instances of subclasses of ACME_Device, then that CIM operation is said to
implement polymorphic behavior.

3.60
propagation
the ability to derive a value of one property from the value of another property

CIM supports propagation via either PropertyConstraint qualifiers utilizing a derivation constraint or via
weak associations.

3.61

property, CIM property

a named and typed structural feature of a class

Name, data type, default value and other information about the property are defined in a class. Properties
have values that are available in the instances of a class. The values of its properties may be used to
characterize an instance.

For example, a class ACME_Device may define a string typed property named "Status". In an instance of
class ACME_Device, the Status property may have a value "on".

Special kinds of properties are ordinary properties and references.
In a schema, properties are special kinds of schema elements.
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In the CIM meta-model, properties are represented by the meta-element named "Property".

3.62
qualified element
a schema element that has a qualifier specified in the declaration of the element

For example, the term "qualified element" in the description of the Counter qualifier refers to any property
(or other kind of schema element) that has the Counter qualifier specified on it.

3.63

qualifier, CIM qualifier

a named value used to characterize schema elements

Qualifier values may change the behavior or semantics of the qualified schema element. Qualifiers can
be regarded as metadata that is attached to the schema elements. The scope of a qualifier determines on
which kinds of schema elements a specific qualifier can be specified.

For example, if property ACME_Modem.Speed has the Key qualifier specified with a value of TRUE, this
characterizes the property as a key property for the class.

3.64
qualifier type
a common type for a set of qualifiers

In a CIM server, qualifier types are special kinds of objects. The address of qualifier type objects is
termed "qualifier type path".

In a schema, qualifier types are special kinds of schema elements.
In the CIM meta-model, qualifier types are represented by the meta-element named "QualifierType".

3.65
qualifier type declaration
the definition (or specification) of a qualifier type

For example, a qualifier type object that is accessible through a CIM server can be retrieved by a CIM
client. What the CIM client receives as a result, is actually a qualifier type declaration. Although unlikely,
the qualifier type itself may already have changed its definition by the time the CIM client receives the
qualifier type declaration. Similarly, when a qualifier type that is accessible through a CIM server is being
modified through a CIM operation, one input parameter might be a qualifier type declaration that is used
during the processing of the operation to change the qualifier type.

3.66
qualifier type path
a special kind of object path addressing a qualifier type that is accessible through a CIM server

3.67
qualifier value

the value of a qualifier in a general sense, without implying whether it is the specified value, the effective
value, or the default value

3.68

reference, CIM reference

an association end

References are special kinds of properties that reference an instance.

The value of a reference is an instance path. The type of a reference is a class of the referenced
instance. The referenced instance may be of a subclass of the class specified as the type of the
reference.

In a schema, references are special kinds of schema elements.
In the CIM meta-model, references are represented by the meta-element named "Reference".
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3.69

schema

a set of classes with a single defining authority or owning organization

In the CIM meta-model, schemas are represented by the meta-element named "Schema".

3.70

schema element

a specific class, property, method or parameter

For example, a class ACME_C1 or a property P1 are schema elements.

3.71

scope

part of a qualifier type, indicating the meta-elements on which the qualifier can be specified

For example, the Abstract qualifier has scope class, association and indication, meaning that it can be
specified only on ordinary classes, association classes, and indication classes.

3.72
scoping object, scoping instance, scoping class
a scoping object provides context for a set of other objects

A specific example is an object (class or instance) that propagates some or all of its key properties to a
weak object, along a weak association.

3.73
signature
a method name together with the type of its return value and the set of names and types of its parameters

3.74
subclass
See inheritance.

3.75
superclass
See inheritance.

3.76
top-level object

DEPRECATED

The use of the terms "top-level object" or "TLO" for an object that has no scoping object is deprecated.
Use phrases like "an object that has no scoping object”, instead.

DEPRECATED

3.77
trigger
a condition that when true, expresses the occurrence of an event

3.78
weak object, weak instance, weak class

an object (class or instance) that gets some or all of its key properties propagated from a scoping object,
along a weak association
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899 3.79
900 weak association

901 an association that references a scoping object and weak objects, and along which the values of key
902 properties get propagated from a scoping object to a weak object

903 In the weak object, the key properties to be propagated have qualifier Propagate with an effective value of
904 TRUE, and the weak association has qualifier Weak with an effective value of TRUE on its end
905 referencing the weak object.

9006 4 Symbols and Abbreviated Terms

907  The following abbreviations are used in this document.

908 441
909 API
910  application programming interface

911 4.2
912 CIM
913 Common Information Model

914 4.3
915 DBMS
916 Database Management System

917 4.4
918 DMI
919  Desktop Management Interface

920 4.5
921 GDMO
922 Guidelines for the Definition of Managed Objects

923 4.6
924  HTTP
925 Hypertext Transfer Protocol

926 4.7
927 MIB
928  Management Information Base

929 4.8
930 MIF
931 Management Information Format

932 4.9
933 MOF
934 Managed Object Format
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4.10
oD
object identifier

4.11
SMI
Structure of Management Information

412
SNMP
Simple Network Management Protocol

413
UML
Unified Modeling Language

5 Meta Schema

The Meta Schema is a formal definition of the model that defines the terms to express the model and its
usage and semantics (see ANNEX B).

The Unified Modeling Language (UML) (see Unified Modeling Language: Superstructure) defines the
structure of the meta schema. In the discussion that follows, italicized words refer to objects in Figure 2.
We assume familiarity with UML notation (see www.rational.com/uml) and with basic object-oriented
concepts in the form of classes, properties, methods, operations, inheritance, associations, objects,
cardinality, and polymorphism.

5.1 Definition of the Meta Schema

The CIM meta schema provides the basis on which CIM schemas and models are defined. The CIM meta
schema defines meta-elements that have attributes and relationships between them. For example, a CIM
class is a meta-element that has attributes such as a class name, and relationships such as a
generalization relationship to a superclass, or ownership relationships to its properties and methods.

The CIM meta schema is defined as a UML user model, using the following UML concepts:

e CIM meta-elements are represented as UML classes (UML Class metaclass defined in Unified
Modeling Language: Superstructure)

¢ CIM meta-elements may use single inheritance, which is represented as UML generalization
(UML Generalization metaclass defined in Unified Modeling Language: Superstructure)

e  Attributes of CIM meta-elements are represented as UML properties (UML Property metaclass
defined in Unified Modeling Language: Superstructure)

o Relationships between CIM meta-elements are represented as UML associations (UML
Association metaclass defined in Unified Modeling Language: Superstructure) whose
association ends are owned by the associated metaclasses. The reason for that ownership is
that UML Association metaclasses do not have the ability to own attributes or operations. Such
relationships are defined in the "Association ends" sections of each meta-element definition.

Languages defining CIM schemas and models (e.g., CIM Managed Object Format) shall use the meta-
schema defined in this subclause, or an equivalent meta-schema, as a basis.
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A meta schema describing the actual run-time objects in a CIM server is not in scope of this CIM meta
schema. Such a meta schema may be closely related to the CIM meta schema defined in this subclause,
but there are also some differences. For example, a CIM instance specified in a schema or model
following this CIM meta schema may specify property values for a subset of the properties its defining
class exposes, while a CIM instance in a CIM server always has all properties exposed by its defining
class.

Any statement made in this document about a kind of CIM element also applies to sub-types of the
element. For example, any statement made about classes also applies to indications and associations. In
some cases, for additional clarity, the sub-types to which a statement applies, is also indicated in
parenthesis (example: "classes (including association and indications)").

If a statement is intended to apply only to a particular type but not to its sub-types, then the additional
qualification "ordinary" is used. For example, an ordinary class is a class that is not an indication or an
association.

Figure 2 shows a UML class diagram with all meta-elements and their relationships defined in the CIM
meta schema.
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Figure 2 — CIM Meta Schema

NOTE: The CIM meta schema has been defined such that it can be defined as a CIM model provides a CIM model
representing the CIM meta schema.
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993 5.1.41 Formal Syntax used in Descriptions

994 In 5.1.2, the description of attributes and association ends of CIM meta-elements uses the following
995  formal syntax defined in ABNF. Unless otherwise stated, the ABNF in this subclause has whitespace
996 allowed. Further ABNF rules are defined in ANNEX A.

997 Descriptions of attributes use the attribute-format ABNF rule:

998 attribute-format = attr-name ":" attr-type ( "[" attr-multiplicity "]" )
999 ; the format used to describe the attributes of CIM meta-elements
1000

1001 attr-name = IDENTIFIER

1002 ; the name of the attribute

1003

1004 attr-type = type

1005 ; the datatype of the attribute

1006

1007 type = "string" ; a string of UCS characters of arbitrary length
1008 / "boolean" ; a boolean value

1009 / "integer" ; a signed 64-bit integer value

1010

1011 attr-multiplicity = cardinality-format

1012 ; the multiplicity of the attribute. The default multiplicity is 1

1013 Descriptions of association ends use the association-end-format ABNF rule:

1014 association-end-format = other-role ":" other-element "[" other-cardinality "]"
1015 ; the format used to describe association ends of associations

1016 ; between CIM meta-elements

1017

1018 other-role = IDENTIFIER

1019 ; the role of the association end (on this side of the relationship)

1020 ; that is referencing the associated meta-element

1021

1022 other-element = IDENTIFIER

1023 ; the name of the associated meta-element

1024

1025 other-cardinality = cardinality-format

1026 ; the cardinality of the associated meta-element

1027

1028 cardinality-format = positiveIntegerValue ; exactly that
1029 Jo W ; zero to any
1030 / integerValue ".." positiveIntegerValue ; min to max

1031 / integervValue ".." "x" ; min to any

1032 ; format of a cardinality specification

1033

1034 integerValue = decimalDigit *decimalDigit ; no whitespace allowed
1035

1036 positivelIntegerValue = positiveDecimalDigit *decimalDigit ; no whitespace allowed
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5.1.2 CIM Meta-Elements

5.1.21 NamedElement
Abstract class for CIM elements, providing the ability for an element to have a name.

Some kinds of elements provide the ability to have qualifiers specified on them, as described in
subclasses of NamedElement.

Generalization: None
Non-default UML characteristics: isAbstract = true

Attributes:

e  Name : string

The name of the element. The format of the name is determined by subclasses of
NamedElement.

The names of elements shall be compared case-insensitively.

Association ends:

e  OwnedQualifier : Qualifier [*] (composition SpecifiedQualifier, aggregating on its
OwningElement end)

The qualifiers specified on the element.

e  OwningSchema : Schema [1] (composition SchemaElement, aggregating on its
OwningSchema end)

The schema owning the element.

e  Trigger : Trigger [*] (association TriggeringElement)

The triggers specified on the element.

e QualifierType : QualifierType [*] (association ElementQualifierType)
The qualifier types implicitly defined on the element.

Note: Qualifier types defined explicitly are not associated to elements; they are global in the
CIM namespace.

DEPRECATED

The concept of implicitly defined qualifier types is deprecated. See 5.1.2.16 for details.
DEPRECATED

Additional const