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Document Conventions

Typographical Conventions

The following typographical conventions are used in this document:
e  Document titles are marked in italics.
e 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:

. 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 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 clients
may rely this material, but should move to the favored approach as soon as possible. Conformant
implementations shall implement any deprecated elements as required by this document in order to
achieve backwards compatibility.
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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.
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Introduction

This document specifies the DMTF Common Information Model Metamodel (CIMM). The role of CIMM is
to define the semantics for the construction of conformant models. The Common Information Model
(CIM) is an example of a set of models that are conformant with the CIMM. The CIM is composed of a
core model and a number of common models that define a rich and detailed ontology for computer and
systems management.

Each model may be represented by one or more schemas. The classes defined by a CIMM conformant
schema include methods as well as properties and so enable both active management and
instrumentation.

One benefit of CIMM is that conformant models may extend, or intermix with other conformant models.
Vendors or others outside of the DMTF may also create CIMM conformant models. Such models are not
required to extend existing CIM models,but may do so.

The CIM metamodel is based on a subset of the UML metamodel, (as defined in OMG, Unified Modeling
Language: Superstructure), with the intention that most existing schemas can interoperate with, (or be
incorporated into), the Common Information Model with little or no modification.

Derivation from UML additionally enables the use of commonly available UML tools to create and manage
CIM schemas and related artifacts.

The Unified Modeling Language (UML) from the Object Management Group (OMG) allows users to
specify systems. UML includes twelve diagram types to allow various aspects of a system's design to be
visualized. These diagrams are:

e  Structural Diagrams include the Structure Diagram, Composite Structure Diagram,
Component Diagram, Deployment Diagram, Object Diagram, Schema Diagram, and Profile
Diagram

e Behavior Diagrams include the Activity Diagram, Communication Diagram, Interaction
Overview Diagram, Sequence Diagram, State Machine Diagram, Timing Diagram, and the Use
Case Diagram

One of the big advantages of using UML tools is that they provide a wealth of capabilities beyond just
representing CIM models. For example, they can be used to describe state diagrams, use cases or
interactions between management applications and managed elements.

Version 3.0.0a Work in Progress Specification - not a DMTF Standard 9
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Common Information Model (CIM) Metamodel

1 Scope

This document describes an object-oriented metamodel based on the Unified Modeling Language (UML).
This model includes expressions for common elements that must be clearly presented to management
applications (for example, 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
OMG Open Management Group http://www.omg.org
W3C World Wide Web Consortium http://www.w3.org

ANSI/IEEE 754-1985, IEEE® Standard for Floating-Point Arithmetic, August 29 1985
http://ieeexplore.ieee.org/serviet/opac?punumber=4610933

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, Version 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

Version 3.0.0a Work in Progress Specification - not a DMTF Standard 11
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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

1ISO 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

1ISO 1000:1992, Sl 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

1ISO 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

1ISO 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.ntm?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

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 ISO 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

12 Work in Progress Specification - not a DMTF Standard Version 3.0.0a



310
311
312
313

314
315
316

317
318
319

320
321

322
323
324

325
326

327
328

329
330

331
332
333

334
335

336

337
338

339
340
341
342
343
344

345
346

347
348
349

350
351

DSP0004 Common Information Model (CIM) Metamodel

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 2.2
http://www.omg.org/spec/OCL/2.2

OMG, Unified Modeling Language: Infrastructure, Version 2.3
http://www.omg.org/spec/UML/2.3/Infrastructure/PDF/

OMG, Unified Modeling Language: Superstructure, Version 2.3
http://www.omg.org/spec/UML/2.3/Superstructure/PDF/

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

W3C, NamingContexts in XML, W3C Recommendation, 14 January 1999
http://www.w3.0rg/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.

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

Version 3.0.0a Work in Progress Specification - not a DMTF Standard 13
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Cardinality
the number of elements

3.2

Common Information Model Metamodel
CIM Metamodel

CIMM
Error! Reference source not found. used in the realization of CIM elements

3.3
CIMM schema
a schema, (including but not limited to CIM schema), that is CIMM conformant

3.4
CIM schema
CIMM conformant schema published by the DMTF that represents the Common Information Model

3.5
Common Information Model
CIM

a set of management models developed by the DMTF for the management of computing systems. The
set is composed of a core model and a set of common models. Each model is CIM metamodel
conformant schema published by the DMTF (i.e., the CIM schema).

3.6
key (of an instance)
a unique identifier for the instance within a WBEM service.

3.7
key property
property of a class, with a value that is a unique identifier for an instance of that class

3.8
metamodel

model that defines the semantics and rules of the elements and relationships used in the realization of
conformant models

For example, the CIM metamodel includes the includes a definition of "Structure" that allows "Properties"
and not "Methods." As a result, a CIM metamodel conformant model that defines a "Structure” S1 may
include "Properties”" P1 and P2, but may not define "Methods" on S1.

3.9
metaschema
schema that represents a metamodel

3.10
model

set of conceptual elements and the relationships between them that collectively define the semantics,
behavior and state of some thing

3.11
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Managed Object Format
MOF

A language that describes CIMM schema
elements in textual form.

3.12

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.

3.13
schema

a formal language representation of a model. For example a MOF representation of the CIM model
defines a CIM schema

3.14
WBEM client

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

3.15
WBEM indication
an interaction originated on a WBEM service and processed by a WBEM listener.

3.16
WBEM indication confirmation

an interaction originated on a WBEM listener in response to a WBEM indication and processed by a
WBEM service.

3.17
WBEM listener

an entity responsible for processing WBEM indications originated by aWBEM service.
This definition does not imply any particular implementation architecture or scope, such as a standalone
demon component or an entire management application.

3.18
WBEM operation
a request originated by a WBEM client and processed by a WBEM service.

3.19
WBEM operation reply

a request originated by a WBEM service in reponse to a WBEM operation and processed by a WBEM
client.

3.20
WBEM protocol

a protocol used to pass WBEM operation, WBEM indication, WBEM operation reply, and WBEM
indication confirmation messages between WBEM client, WBEM service and WBEM listener entities.
This definition does not imply any particular communication protocol stack, or even that the protocol
performs a remote communication.

3.21
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436 WBEM service

437 an entity responsible for processing WBEM operation requests and WBEM indication confirmation
438 messages, and for originating WBEM indication and WBEM operation reply messages.

439

440 4 Symbols and abbreviated terms

441 The following abbreviations are used in this document.

442  MIB

443 Management Information Base

444  MIF

445 Management Information Format

446  OID

447  object identifier

448  SNMP

449 Simple Network Management Protocol
450 UML

451 Unified Modeling Language

452 5 Formal syntax considerations

453 5.1 Specification of attributes
454  Descriptions of attributes use the attribute-format ABNF rule (whitespace allowed):

455 attribute-format =

456 attr-name ":" attr-type ("[" attr-multiplicity "1") ("{"qualifier-list"}")
457 : the format used to describe the attributes of CIM Metaelements
458

459 attr-name = IDENTIFIER

460 ; the name of the attribute

461

462 attr-type = type

463 ; the datatype of the attribute

464

465 type = "string" ; a string of UCS characters of arbitrary length
466 / "boolean" ; a boolean value

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

468

469 attr-multiplicity = cardinality-format

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

471 5.2 Specification of associations
472 Descriptions of association ends use the association-end-format ABNF rule (whitespace allowed):

473 association-end-format = other-role ":" other-element "[" other-cardinality "]"
474 ; the format used to describe association ends of associations
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; between CIM Metaelements

other-role = IDENTIFIER
; the role of the association end (on this side of the relationship)
; that is referencing the associated metaelement

other-element = IDENTIFIER
; the name of the associated metaelement

other-cardinality = cardinality-format
; the cardinality of the associated metaelement

cardinality-format = positivelntegerValue ; exactly that
/" ; zero to any

/ integerValue ".." positivelntegerValue ; min to max

nowomkn

/integerValue ".. ; min to any
; format of a cardinality specification

integerValue = decimalDigit *decimalDigit ; no whitespace allowed
positivelntegerValue = positiveDecimalDigit *decimalDigit ; no whitespace allowed

5.3 Specification of constraints

This specification defines constraints that shall be met by implementations that are conformant to the CIM
metamodel. These constraints fall into two categories:

e  OCL constraints — Constraints defined using a subset of the Object Constraint Language (OCL)
as defined in clause 10. This is the main category of constraints.

e  Other constraints — Constraints defined using normative text. This category only exists for
constraints for which it was not possible to define an according OCL statement.

NOTE: OCL is used as a specification language in this document. Conforming implementations may use other OCL
statements or constraint languages other than OCL as long as they produce an equivalent result.

6 CIM metamodel

6.1 Introduction
The CIM metamodel provides the basis on which CIM schemas and models are defined.

The CIM metamodel is based on a subset of elements from the Unified Modeling Language (UML), see
OMG, Unified Modeling Language: Superstructure .

This document assumes familiarity with UML notation and with basic object-oriented concepts in the form
of classes, properties, methods, operations, inheritance, associations, objects, multiplicity, and
polymorphism.

To precisely specify constraints, a subset of the OMG Object Constraint Language (OCL) as defined in
clause 10.
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The metamodel defines the structure and behavior of modeled elements that are realized from
metamodel elements.

The metamodel consists of metaelements that have attributes, operations, and associations with other
metaelements. For example, a class in a model is realized from a class metaelement 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.

Note: To help distinguish between characteristics of the metaelements of a metamodel and those of the
elements of a model, the terms attribute and operation are used when referencing a metaelement in the
metamodel and the corresponding terms property and method are used when referencing an element in the
model.

Each metaelement represents semantic aspects of model elements realized from the metaelement or a
related metaelement.

The attribute values allow the state of the metaelement to be examined and governed. Operations
provide a means to examine or modify the behavior and state of the metaelement.

Note: Metamodel elements affect the behavior and structure of model elements and not the modeled element.
For instance, a real car may be modeled by a class in a model called Car and classes in the model are modeled
in the metamodel by a class called Class. Among other things, metamodel class for Class specifies that a Class
has a name 'Car".

6.2 Concepts

6.2.1 Inheritance

The familiar concept of generalization is used to denote incorporation of one metaelement into another.
Incorporation of concepts results in a new, independent metaelement that 'inherits' the associations,
operations, and attributes of the inherited metaelement.

A metaelement may directly inherit from at most one other metaelement. It may not inherit from itself
either directly or indirectly.

All inherited properties, operations, and associations must have unique names in the context of each
inheriting metaelement.

6.2.2 Multiplicity

For metaelements that can have values, multiplicity describes the number of values that a metaelement is
allowd to have.

The allowed number of values is specified by a lower and upper bound.

The lower bound is a non-negative integer, with a default value of one (1). The upper bound is an
unlimited natural, which is either a non-negative integer or an asterisk "*" specifying an unlimited upper
bound. The default upper bound is one (1).

In diagrams, if both lower and uppoer bounds are listed, they are separated by a "..". If only one is
shown, it is assumed that it represents both the upper and lower bounds, except if an asterisk is used
alone, a lower bound of zero is assumed, (i.e. 0..%).

In diagrams, multiplicity is shown within brackets following an attribute or is shown without brackets if
shown on an association end. For examples, see Figure 1.

6.2.3 Association

A relationship between metaelements is modeled as an association.
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Each related metaelement is named by an association end. Only binary associations are supported by
the metamodel.

Each association end is represented by an attribute that references the metaclass that it associates. If
the association is navigable in the direction of the referenced metaclass that association end is an
attribute of the referencing metaclass. Otherwise the attribute representing the association end belongs
to the association itself.

By default, each attribute representing an association end is named by the name of the referenced
metaclass with the first letter made lowercase. Like any attribute, the attribute name of each association
end must be unique in the metaclass or association to which it belongs.
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6.3 Metamodel overview

The principal elements of the CIM Metamodel are shown in Figure 1. See Clause 6.4 for complete details
of each element shown in Figure 1.

DSP0004
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il +upper : Unlimitediatural [0.1] =1 y.y
+ower : Unsignedinteger [0.1]=0
4 F-3 *
CuaifirType
+scope : QualifierScopeling [0..%]
-policy : QualifierPolicylind [0..1] = applyMany
-translatable : Boolean = false
0.1
Parameter
0.1 [+direction : Directionitind [1] = in
MethodReturn Method L
- 1
+static : Boolean [0..1] = false
A
+defaulivalue |0.1
r 0.1
| ,| ValueSpecification Property
+key : Boolean [1] = false Type
- — 1 1 +final : Boolean [1] = false
— +memhberend{2.* +generalo. 1 +specific|* &
[ E: i  —
paqueExpression | Stucture i
+hody [0.1] "
+language © String [0 4] |+P"°Pe‘1¥ Property [*] |
? PrimitiveType
—-_—
[roancetaeel Goss
g oA abstract: boolean[0..1]=false m
T
+owniniginstance |1
1
| Instance L
L 1™
EnumerationLiteral
I
Figure 1: Overview CIM Metamodel Diagram

Following is a brief description of each of these elements.

1) Element is the ancestor of all other metaelements

2) A Slot specifies the values of a Property in an Instance.
3) A NamedElement is the ancestor of all metaelements that can be identified by a name
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575 4) A NamingContext is the ancestor of all metaelements that define the naming rules for other
576 NamedElements.

577 5) An Instance specifies the realization of an element.
578 6) A Qualifier specifies an extension to a metaelement represented by a named value.

579 7) A TypedElement is a named ancestor of metaelements that specify a value or values that conform
580 to a Type

581 8) A Method specifies a named behavior in the context of a Class.
582 9) A Type specifies an the allowed range of values and the naming rules for component elements.

583 10) A Schema contains and provides naming rules for QualifierTypes, other Schemas, Instances and
584 Types

585 11) A QualifierType specifies a set of Qualifiers that each provide an extension to a metaelement.
586 12) A Parameter is a named value (or collectin of values) passed into or out of a Method

587 13) A Property is a named value (orcollection of values) that is a component of a Structure.

588 14) A ValueSpecification is a named specification of a value.

589 15) An Enumeration is a Type defined by a set of EnumerationLiterals.

590 16) A PrimitiveType is a predefined Type.

591 17) A Structure is a Type that has zero or more component Properties

592 18) A Class is a Structure that has zero or more owned Methods and may additionally have component
593 Structures and Enumerations.

594 19) An Association is a Class that represents a relationship between two or more Class Instances
595 specified by two or more Properties of Type Reference.

596 6.4 Principal metaelements

597 6.4.1 CIMM::Association

598 An Association is both a Class and a relationship between two or more referenced Class instances. As a
599 Class, it defines a set of Properties and Methods that belong to the relationship itself and not to the

600 referenced classes. In particular, two or more of those Properties with a type of Reference are

601 designated as memberEnds in the metamodel. The value of each memberEnd Property is a reference to
602 a related Instance.

603  The specialization and refinement rules defined for Class are applicable to Association.

604 For an Instance of an Association, each memberEnd Property contains a reference to at most one
605 Instance.

606  Each Association Instance must have at least two non-NULL memberEnds. Additionally, each
607  memberEnd with a lower > 0 must be non-NULL.

608  The multiplicity of an association end constrains the size of a collection of Instances referenced by that
609 end when all other ends refer to specific Instances.

610 Note: If an end of an n-ary Association has a lower multiplicity of 1 (or more) then at least that many Instances of
611 that Association must exist with distinct values for memberEnd representing that end.

612 Navigation between an Instance referenced by one MemberEnd to another instance referenced by
613  another MemberEnd of the same Association Instance is possible, but does not specify the efficiency of
614  such navigation.
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Generalizations
e CIMM:Class (see6.4.2)

Attributes

e No additional attributes

Associations
e Each end represents participation of Instances of the Class in relationships defined by the
Association.
memberEnd : Property [2..*]

Constraints

e An Association shall not specialize a concrete Class
general->NotEmpty() and not general.ocllsKindOf(Association)
implies not general.abstract

e An Association specializing another concrete Association shall have the same number of ends
general->notEmpty()and
general.ocllsKindOf(Association) and
not general->abstract
implies general.memberEnd->size() = memberEnd->size()

e An Association cannot be defined between itself and something else.
self. memberEnd.type.class->excludes(self) and
self. memberEnd.type.class ->collect(et|et.allparents()->excludes(self))

e  An Association shall have two or more memberEnds
memberEnd.size() >= 2

e An Association shall own all of its memberEnds
property->includesAll(memberEnd)

6.4.2 CIMM::Class

A Class specifies a classification of Instances and specifies the properties and methods that characterize
the state and behavior of those Instances.

A Class represents an aspect of a modeled element. Abstract classes represent an incomplete definition
of that aspect. Instances of non-abstract classes represent an aspect of an Instance of the modeled
element.

A Class may have Methods that represent exposed behaviors, and Properties that represent exposed
state or status of the modeled element.

A Class may participate in Associations as the type of a Property that is an associationEnd of an
Association.

A Class may include the defininition of zero or more Enumerations or Structures.

Generalizations
o CIMM:Type (see 6.4.22)

22 Work in Progress Specification - not a DMTF Standard Version 3.0.0a



DSP0004 Common Information Model (CIM) Metamodel

652  Attributes
653 . No additional attributes

654 Associations

655 Constraints

656 e Class is the NamingContext for Method, Property, Enumeration, and Structure
657 ownedMember.notEmpty implies
658 ownedMember.ocllsKindOf(Method or Property or Enumeration or Structure)

659 e If not abstract, then one property shall be designated as a Key

660 If abstract then true

661 else

662 count(exposedProperty()->key) = 1
663 endif

664 e  An association may not be the general type of a class.
665 general.notEmpty() implies not general.ocllsKindOf(Association)

666 e  The value of the name attribute (i.e., the class name) shall follow the formal syntax defined here:
667 nestingType.size()= 0 and not ocllsKindOf(Primitive Type)
668 implies name.isValidGlobalElementName()

669 6.4.3 CIMM::Element
670 Element is common to all other metaelements.
671 Element is an abstract metaclass.

672 Generalizations
673 e None

674  Attributes
675 . No additional attributes

676  Associations

677 . No additional associations

678 Constraints
679 . No additional constraints
680 6.4.4 CIMM::Enumeration

681 An Enumeration is a type that has a value range defined by the collection of the values of its
682 EnumerationLiterals. Each EnumerationLiteral is explicitly declared, with a name and value. The value of
683  each EnumerationLiteral must conform to the Enumeration's type.

684 Each value of type Enumeration corresponds to the value of exactly one of its EnumerationLiterals.

685  Generalizations
686 ¢ CIMM:Type (see 6.4.22)
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Attributes

. No additional attributes

Associations

¢ No additional associations

Constraints

e  Enumeration is the NamingContext for EnumerationLiteral
ownedMember.notEmpty implies ownedMember.ocllsKindOf(EnumerationLiteral)

e  Parent type must be IntegerString, or another Enumeration
general.ocllskKindOf(Integer OR String OR Enumeration)

6.4.5 CIMM::EnumerationLiteral
Represents a possible value for an Enumeration.

The name of an EnumerationLiteral shall be unique within its Enumeration. These names are not global
and must be qualified by the Enumeration for general use.

Generalizations
e CIMM:Instance (see 6.4.6)

Attributes

. No additional attributes

Associations

¢ No additional associations

Constraints

e  The namingContext shall be an Enumeration
namingContext->oclIsKindOf(Enumeration)

e  The type of an EnumerationLiteral is consistent with the type of the Enumeration.
type = ocllsKindOf(namingContext)

6.4.6 CIMM::Instance

An Instance specifies the information necessary to realize a Type (including Stucture, PrimitiveType,
Enumeration, Class and Association) and specifies the existence of an element of the model that
conforms to that Structure.

If the type is a Structure, at most one slot of the Instance may be used to represent each Property of that
Structure. If not all Properties are represented by a slot, then the specification of the instance is
incomplete (or partial). If the specification is incomplete, the modeled system shall supply missing
information on realization.

With appropriate values for input Parameters, Methods can be invoked on an Instance of a Class.

Method invocations may cause changes in value to the Properties of Instances in the scope of the
Method's execution.

Method invocations may cause the creation and deletion of Instances.
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723 It is important to keep in mind that when Instance is realized as a model element, it should not be

724  confused with the actual instance that it is modeling. Therefore, one should not expect the dynamic
725  semantics of Instance in a model repository to conform to all of the semantics of the elements that they
726 model.

727  Generalizations
728 o  CIMM:NamedElement (see )

729  Attributes
730 . No additional attributes

731 Associations

732 e Aslot giving the value or values of a Property of the instance. An Instance can have one slot per

733 Property of its type, including inherited properties. It is not necessary to model a slott for each
734 Property, in which case the Instance is a partial description.
735 slot: Slot [0..]

736 e  The realizing Type.
737 type : Type [1]

738 Constraints

739 e Ifthe realizing Type is a Class, it shall not be abstract and he namingContext shall be a Schema

740 type->oclisKindOf(Class) implies

741 not type.abstract and

742 namingContext->ocllsKindOf(Schema)
743

744  6.4.7 CIMM::InstanceValue

745  Aninstance value specifies the value modeled by an instance specification.

746  Generalizations
747 o  CIMM:ValueSpecification (see 6.4.24)

748  Attributes
749 . No additional attributes

750 Associations

751 e The instance that is the specified value
752 instance: Instance [1]

753 Constraints

754 . No additional constraints

755 6.4.8 CIMM::LiteralSpecification

756 A LiteralSpecification represents the specification of zero or more values, each in the range of a particular
757  type.

758 LiteralSpecification is an abstract metaclass.
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LiteralSpecification the concrete subclasses shown in Table 4.
Table 2: Specializations of LiteralSpecification

Generalizations
e  CIMM::ValueSpecification (see 6.4.24)

Attributes

. No additional attributes

Associations

. No additional associations

Constraints

¢ No additional constraints

6.4.9 CIMM::Method
A Method represents the ability to invoke a specified behavior of a Class.

A Method may have zero or more Parameters that each specify type and multiplicity of values for input
arguments or values of output results of a Method invocation.

A Method may have at most one methodReturn that specifies the type and multiplicity of values of an
additional output of a Method invocation.

Methods of a Class are inherited by each sub Class of that Class in addition to the Methods defined in the
sub Class.

The set of Methods defined in a Class and together with the exposed Methods inherited from its super
Class, (if it has one), contains all of the Methods exposed by the Class.

A Class defining a Method may indicate that the Method overrides an inherited Method. In this case, the
Class exposes only the overriding Method. The characteristics of the overriding Method are formed by
using the characteristics of the overridden Method as a basis and changing them as defined in the
overriding Method, within certain limits as defined in the 'Constraints' clause below.

If static is true, the Method does not depend on any per-instance data. Non-static Methods are invoked in
the context of an Instance; for static Methods, the context of a Class is sufficient.

Generalizations
e  CIMM::NamingContext (see 6.4.12)

Attributes

e |[f static is true the method may be invoked on the Class declaration in the model. If static is false,
then the Method may only be invoked on a modeled Instance of the Class.

static : boolean [0..1] = false

Associations
e A Method that is overridden by this Method
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overridden : Method [0..1]

e  The Class that provides the NamingContext for the overridden Method
overrideContext : Class [0..1]

Constraints

e  The namingContext shall be a Class
namingContext->oclIsKindOf(Class)

e Method is the NamingContext for MethodReturn and Parameter
ownedMember.notEmpty implies ownedMember.ocllsKindOf(MethodReturn or Parameter)

e  Method may have at most one MethodReturn
ownedMember->select(oclisKindOf(MethodReturn)).size() <= 1

e A Method may only redefine a Method of the same name.
overridden->notEmpty() implies
overridden.ocllsKindOf(Method)and name = overridden.name

e An overriding Method shall have the same signature (i.e., Parameters and MethodReturn) as the
Method it redefines, with exception that additional out Parameters are allowed and additional in or
inout Parameters are allowed if a default value is specified.

overridden.size()= 1 implies
( methodReturn.size() = 1 implies
overridden.methodReturn.size()= 1 and
methodReturn.type->oclisKindOf(overridden.parameter.type)
) and
( parameter.size() >= overridden.parameter.size() and
Sequence{l .. overridden.parameter.size()}->
forAll (i |
parameter.name->at(i) = overridden.parameter.name->at(i)and
parameter.type->at(i)->
ocliskindOf(overridden.parameter.type->at(i))and
parameter.direction->at(i) =
overridden.parameter.direction->at(i) ) and
Set { overridden.parameter.size() ..parameter.size()}->
forAll (i | parameter.direction = not DirectionKind::out implies
parameter.defaultValue.size() = 1)

)
6.4.10 CIMM::MethodReturn

A MethodReturn specifies the Type an optional return result of a method . The Type and multiplicity of the

MethodReturn restricts what values may be returned.

Generalizations
e CIMM:TypedElement (see 6.4.23)

Attributes

. No additional attributes
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Associations

e  The Method that this MethodReturn belongs to.
method: Method [1]

e A MethodReturn that is overridden by this MethodReturn
overridden : MethodReturnm [0..1]

e The Method that provides the NamingContext for the overridden MethodReturn
overrideContext : Method [0..1]

Constraints

e  The NamingContext shall be a Method
namingContext->oclIsKindOf(Method)

6.4.11 CIMM::NamedElement
A NamedElement has a name.

If the associated NamingContext is present, the value of the name attribute identifies the named element
within the associated NamingContext. If the NamingContext association is not present, the value of the
name attribute is assumed to be unique within the modeled environment.

NamedElement is an abstract metaclass.

Generalizations
e CIMM:Element (see 6.4)

Attributes

e A name for this element that is unique in the associated NamingContext.
name : String [0..1] = NULL

Associations

e  The NamingContext in which the name attribute is unique.
namingContext : NamingContext [0..1]

e  Qualifiers that extend this NamedElement
qualifier: Qualifier [0..*]
Constraints

e No additional constraints

Operations

e  The query isDistinguishableFrom() determines whether two NamedElements may logically co-exist
within a NamingContext. Two named elements are distinguishable if:

e they have unrelated types or

e they have related types but different names.
NamedElement::isDistinguishableFrom(n:NamedElement, ns: NamingContext): Boolean; isDistinguishable =
if self.ocllsKindOf(n.oclType) or n.ocllsKindOf(self.oclType)
then self.name <> n.name
else true
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endif

e  Tests whether the string is a valid CIM element name and returns true if that is the case, else false.
A valid CIM element names as follows:

e The name of a CIM element shall consist of the following characters: "_", "A", ..., "Z", "a", ...,
"Z", "0", e ugn7 U+OOBO, s U+FFEF
e The name of a CIM element shall start with one of the following characters: "_", "A", ..., "Z", "a",

.., "z",U+0080, ... , U+FFEF
e The name of a CIM element shall be at least one character long.
e  These rules apply to the names of all CIM element types.

e Some CIM element types have additional rules. For example, the name of a CIM class shall
have an underscore after its schema name part. Such additional rules are validated by
additional OCL constraints.

String::isValidElementName() : Boolean
let initial : String = Sequence{'_', 'A'.."Z', 'a".."z', \u0080..\uFFEF} in
let subsequent : String =
Sequence{'_','A"..'Z', 'a"..'z', '0".."9", \u0080..\uFFEF} in
let namesize : Integer = self.size() -- The size of the className in
-- position of first'_" in class name
if namesize = 0 then false
else if namesize() = 1
then -- name must be one of the initial characters
initial->count(self)=1
else -- first character of name must be one of the initial characters
if initial->count(self.at(1)) <> 1 then false
else -- the rest of the characters must be a subsequent character
Sequence { 2 .. namesize }->
forAll( i | subsequent->count(self.at(i)) = 1)
endif
endif
endif

e Avalid global element name has the abnf schemaName "_" elementName, where schemaName and
elementName are both valid element names. And schemaName does not contain an"_".

String::isValidGlobalElementName() : Boolean
let cnsize : Integer = self.size() -- The size of the name
in
L- position of first*_"in name
let upos : Integer = Sequence {1 .. cnsize }->
any( i | self.substring(i, i) ="_")
in
-- If'_"is not found, that's an error
if upos.oclisUndefined()
then false |
else
let schema : String = /* schema name */
self.substring( 1, upos - 1)

in
let sname : String = /* local name */
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self.substring( upos + 1, cnsize)
in
schema.isValidElementName() and
sname.isValidElementName()
endif

6.4.12 CIMM::NamingContext

An element that is a NamingContext provides a context in which the names of member NamedElements
shall be unique.

A NamingContext provides a scope in which the names of named elements shall be unique.
Two elements are distinguishable if they have unrelated types, or related types but different names.

NamingContext is an abstract metaclass.

Generalizations
e  CIMM::NamedElement (see 6.4.4)

Attributes

. No additional attributes

Associations

e Acollection of NamedElements owned by the NamingContext
ownedMember: NamedElement [*]

Constraints

e All the members of a NamingContext are distinguishable within it.
ownedMember->forAll( memb | ownedMember->excluding(memb)->
forAll(other | memb.isDistinguishableFrom(other, self)))

6.4.13 CIMM::OpaqueExpression

An OpaqueExpression contains language-specific text strings used to describe a value or values, and an
optional specification of the languages. One predefined language for specifying expressions is OCL.
Natural language or programming languages may also be used.

Generalizations

e  CIMM::ValueSpecification (see 6.4.24)

Attributes
e  The text of the expression, possibly in multiple languages.
body: String [0..*]

e  Specifies the languages in which the expression is stated. The interpretation of the expression body
depends on the language. If the languages are unspecified, they might be implicit from the
expression body or the context. Languages are matched to body strings by order.

language: String [0..*]
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Associations

. No additional associations

Constraints

e Ifthe language attribute is not empty, then the size of the body and language arrays must be the
same.

language->notEmpty() implies (body->size() = language->size())
6.4.14 CIMM::Parameter

A Parameter specifies the type, multiplicity, and values associated with an input argument to a Method
invocation or an output argument of a method. Note that an optional return result is specified via
MethodResult.

The direction attribute specifies whether the Parameters value is passed into, out of, or both into and out
of the Method.

If a default is specified for an input Parameter and if and only if no value or values are supplied at
invocation of the Method then the default value shall be evaluated and used to specify the value or values
of the Parameter.

If a default is specified for an output Parameter and if and only if no argument is supplied at termination of
the Method then the default value shall be evaluated and used to specify the value or values of the
Parameter.

Generalizations

e CIMM:TypedElement (see 6.4.23)

Attributes

e Indicates whether a Parameter is being sent into or out of a Method. Possible values are in, inout,
and out.

direction : DirectionKind [1] = DirectionKind::in
Associations

e An optional specification of the default value or values.
defaultValue: ValueSpecification [0..1]

e  The method that this parameter belongs to.
method: Method [1]

e A Parameter that is overridden by this Parameter
overridden : Parameter [0..1]

e  The Method that provides the NamingContext for the overridden Parameter
overrideContext : Method [0..1]
Constraints

e  The NamingContext shall be a Method
namingContext->oclIsKindOf(Method)

e  Parameter is a NamingContext for ValueSpecification
ownedMember.notEmpty implies ownedMember.ocllsKindOf(ValueSpecification)
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6.4.15 CIMM::PrimitiveType

A predefined Type. Instances of a PrimitiveType are data values. The values are in many-to-one
correspondence to mathematical elements defined outside of the CIM metamodel (for example, the
various integers). Instances of primitive types do not have identity. If two instances have the same
representation, then they are indistinguishable.

The PrimitiveTypes of the metamodel are specified in Table 3.

Table 3: Predefined Types

Predefined Type |Generalizes Abstract | Interpretation

AggregationKind PrimitiveType false
Enumeration for specifying the aggregation of a

referenced element into a referencing element.

e no aggregation.
none

e shared aggregation.
shared
e composite aggregation, i.e., the composite

element has responsibility for the existence and
storage of the composed elements.

composite

ArrayKind PrimitiveType false Enumeration for specifying the characteristics of the
set of values belonging to an array.

e Indicates the set of values is a bag that may
contain duplicates and order is not preserved.
(Equivalent to OCL::BagType.)

bag

e Indicates the set of values is a bag that may not
contain duplicates and order is not preserved.
(Equivalent to OCL::SetType.)

set

e Indicates the set of values is ordered and may not
contain duplicates, and that order is not preserved
across adds, deletes, or updates, (including
creation.) (Equivalent to OCL::OrderedSetType.)

orderedSet

e Indicates the set of values is ordered and may
contain duplicates, and that the index of each
value is preserved, even if the value of the
indexed entry is changed. (Equivalent to
OCL::SequenceType.)

indexed

Boolean PrimitiveType false Boolean

Datetime String false A string containing a date-time
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Predefined Type

Generalizes

Abstract

Interpretation

DirectionKind

PrimitiveType

false

An enumeration used to specify direction of
parameters.

Indicates that Parameter values are passed into
the Method by the caller.

n
Indicates that Parameter values are passed into a

Method by the caller and then back out to the
caller.

inout
Indicates that Parameter values are passed from
a Method out to the caller.

out

Duration

DateTime

true

Duration values have a range from zero to one
microsecond less than 100,000,000 days, with a
granularity of microseconds. The last second of that
range is reserved, with the value of one second less
than 100,000,000 days reserved to indicate an
unlimited duration.

Integer

Numeric

true

An element in the (infinite) set of integers (...-2, -1, 0,
1, 2...). ltis used as a type for integer properties and
expressions.

Numeric

PrimitiveType

true

A Numeric element is a real or integer number in the
continuum (...-2,-1,0, 1, 2...).

OctetString

String

false

A string of binary data of a specified length.

QualifierPolicyKind

PrimitiveType

false

Enumeration for defining Qualifier value change
policies.

Indicates a Qualifier's value may be explicitly set
many times and that value is propagated to
corresponding elements in sub types. If not
explicitly set, (directly or indirectly), a Qualifier's
value is the default value specified by the
QualifierType that defines the Qualifier.

applyMany

Indicates a Qualifier's value may be explicitly set
once after initialization and that value is
propagated to corresponding elements in sub
types. If not explicitly, (directly or indirectly), a
Qualifier’s value is the default value specified by
the QualifierType that defines the Qualifier.

applyOnce

may be explicitly set many times but that value is

not propagated to corresponding elements in sub

types. If not explicitly set, (directly or indirectly), a

Qualifier’s value is the default value specified by

the QualifierType that defines the Qualifier.
restricted
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Predefined Type |Generalizes Abstract | Interpretation
QualifierScopeKind | PrimitiveType false
Enumeration for specifying the metaelements that may
be extended by a QualifierType.
e  Each literal specifies a metaelement that may be
extended.
Association
Class
Enumeration
EnumerationLiteral
Method
Parameter
Property
QualifierType
Structure
Real Numeric true
A real represents a numeric value along a continuum,
such as -7, 1/3, or 9.4 where the precision of the
representation is limited by the size of the storage
dedicated to the type.
Real32 Numeric false 4-byte floating-point compatible with with IEEE-754®
Single format
Real64 Numeric false 8-byte floating-point compatible with with IEEE-754®
Double format
Real128 Numeric false 16-byte floating-point compatible with IEEE-754®
Quadruple format
Reference PrimitiveType false The address of an instance of a class.
Signedinteger Integer false
An Integer in the set of integers (..-2,-1,0, 1, 2...).
Sint8 Signedinteger false
Signed 8-bit integer
Sint16 Signedinteger false Signed 16-bit integer
Sint32 Signedinteger false Signed 32-bit integer
Sint64 Signedinteger false Signed 64-bit integer
Sint128 Signedinteger false Signed 128-bit integer
String Primitive Type
false A string is a sequence of characters in some suitable
character set used to display information about the
model. Character sets may include non-Roman
alphabets and characters. An instance of String
defines a sequence of text. The semantics depends on
its use, it can be a comment, computational language
expression, OCL expression, etc. Itis used as a type
for String properties and expressions. Non-NULL string
typed values shall contain zero or more UCS
characters (see Annex D).
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Predefined Type

Generalizes

Abstract

Interpretation

TimeStamp

DateTime

false

Timestamps represent a Coordinated Universal Time
(UTC), see Annex B.

A Timestamp includes a time zone correction field that
specifies an integral number of hours before or after
Greenwich Mean Time (GMT), also known Zulu time.
A positive time zone correction factor is used for time
zones east of Greenwich, and a negative time zone
correction factor is used for time zones west of
Greenwich. The range of the time zone correction
factor is between -999..+999

The resolution of the timestamp is years (0..9999),
month in year (1..12), days in month (1..31), hours in
day (0..23), minutes in hour (0..60), seconds in minute
(0..60), and microseconds in second (0..999,999).

A value of 00000101000000.000000 at datetime offset
+720 is equivalent to January 1st, of 1 BCE at
00:00:00.000000 hours at a time zone offset of 720
hours to the east of Greenwich. This definition
implicitly performs timestamp normalization.

NOTE: 1 BCE is the year before 1 CE based on the
proleptic Gregorian calendar.

Uint8

UnSignedIinteger

false

Unsigned 8-bit integer

Uint16

UnSignedIinteger

false

Unsigned 16-bit integer

Uint32

UnSignedIinteger

false

Unsigned 32-bit integer

Uint64

UnSignedIinteger

false

Unsigned 64-bit integer

Uint128

UnSignedIinteger

false

Unsigned 128-bit integer

UnlimitedNatural

Unsignedinteger

false

An element in the set of non-negative integers (0, 1,
2...) and unlimited. The value of unlimited is shown
using an asterisk (**').

UnSignedinteger

Integer

false

An Integer in the set of non-negative integers (0, 1,
2..).

Generalizes

e CIMM:Type (see 6.4.22)

Attributes

. No additional attributes.

Associations

. No additional associations.

Constraints

e No additional constraints.
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6.4.16 CIMM::Property

A Property is represents an attribute of a Structure. It relates an Instance to a value or collection of
values of the Type of the Property.

Properties of a type (i.e an association, a class or a structure), are inherited by more specific types (i.e.
sub structures or sub classes). Instances of the specialized type have the inherited properties in addition
to the properties defined in the specialized type. The combined set of properties are referred to as the
exposed properties of the type.

A sub type shall not define a property with the same name as an inherited property without overriding that
property. The type containing the overridden property shall be a super type of type containing the
overriding property. .

When a property overrides an inherited property, the type containing the overriding property exposes only
the overriding property. The characteristics of the overriding property are formed by using the
characteristics of the overridden property as a basis, changing them as defined in the overriding property,
within certain limits as defined in constraints section below.

When an Instance containing a property is instantiated, if no other value is supplied by any means and if
a property defines a default value, that default value is evaluated to provide a value for the Property,
otherwise no value is assigned to the property, (i.e. the property value will be NULL.)

Generalizations

e  CIMM:TypedElement (see 6.4.23)

Attributes

e Iftrue, the value of this Property can be used to uniquely identify an instance of the containing Class.
key : Boolean = false

Associations

e A specification of a string that is evaluated to give a default value for the Property when instantiated.
defaultValue : ValueSpecification [0..1]

e A Property that overrides this Property
overridingElement : Property [*]

e A Property that is overridden by this Property
overridden : Property [0..1]

e  The Structure that provides the NamingContext for the overridden Property
overrideContext : Structure [0..1]

e Slot holds values of Property in an Instance.
slot : Slot [0..*]

e  The type that ownes the Property.
structure : Structure [1]
Constraints

e  The NamingContext shall be a Structure
namingContext->oclIsKindOf(Structure)

e  Property is a NamingContext for ValueSpecification
ownedMember.notEmpty implies ownedMember.ocllsKindOf(ValueSpecification)
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¢ An overridden property must be inherited from a more general type containing the redefining
property.
if overridden->notEmpty() then

(overrideContext->notEmpty() and
overridden->

forAll( rp | ((overrideContext->

collect(fc| fc.allParents()))->asSet())->
collect(c| c.allProperties())->asSet()-> includes(rp))

e  An overriding Property shall have the same name as the Property it redefines.
overridden->notEmpty() implies name = overridden.name

e An overriding property shall have type that is consistent with the Property it redefines.
overridden->notEmpty() implies isConsistentWith(overridden)

e Akey property may not be modified and must be of primitiveType and is not null.
key = true implies (readOnly = true) and
self.ocllsKindOf(Primitive Type) and
lower = 1 and upper = 1

Operations

e  The query isConsistentWith() specifies, for any two Properties in a context in which redefinition is
possible, whether redefinition would be logically consistent. A redefining property is consistent with a
redefined property if the type of the redefining property conforms to the type of the redefined
property, and the multiplicity of the redefining property (if specified) is contained in the multiplicity of
the redefined property.

Property::isConsistentWith(redefinee : Property) : Boolean pre:  redefinee.isOverrideContextValid(self)
isConsistentWith = redefinee.oclisKindOf(Property) and
let prop : Property = redefinee.oclAsType(Property)
in
(prop.type.conformsTo(self.type) and
((prop.lowerBound()->notEmpty() and self.lowerBound()->notEmpty())
implies
prop.lowerBound() >= self.lowerBound()) and
((prop.upperBound()->notEmpty() and self.upperBound()->notEmpty())
implies
prop.lowerBound() <= self.lowerBound()))

6.4.17 CIMM::Qualifier

A Qualifier represents an extension attribute of a metaelement. Qualifiers are defined by a QualifierType.

e  The name of any localized qualifiers shall conform to the following formal syntax defined in ABNF:
localized-qualifier-name = qualifier-name '_" locale
locale = language-code '_' country code
; the locale of the localized qualifier

e  Where:
e qualifier-name is the name of the assocated QualifierType

e language-code is a language code as defined in ISO 639-1:2002, ISO 639-2:1996, or ISO 639-
3:2007
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e country-code is a country code as defined in ISO 3166-1:2006, ISO 3166-2:2007, or ISO 3166-
3:1999

EXAMPLE: For the base qualifier named Description, the localized qualifier for Mexican Spanish language is
named Description_es_MX.

e  The string value of a localized qualifier shall be a translation of the string value of its base qualifier
from the language identified by the locale of the base qualifier into the language identified by the
locale specified in the name of the localized qualifier.

The effective value of a Qualifier is its value in the current element. This depends on the value of the
QualifierType.policy attribute.

The effective value of a Qualifier starts with the default value defined by QualifierType.

If a value is then assigned to that Qualifier, or on a decendent of that element, then the effective value for
the Qualifier on that element is as specified.

The value that is then propagated to decendents of that element depends on the Flavor. If Restricted,
then the defaultValue of the Qualifier is propagated to decendents. Otherwise, the new value is
propagated.

The ancestry of an element is the set of elements that results from recursively determining its ancestor
elements. An element is not considered part of its ancestry.

The ancestor of an element depends on the kind of element, as follows:

e Foraclass, its superclass is its ancestor element. If the class does not have a superclass, it has no
ancestor.

e  For a property (including references) or method, the overridden element is its ancestor. If the
element is not overriding another element, it does not have an ancestor.

e  For a parameter of a method, the like-named parameter of the overridden method is its ancestor. If
the method is not overriding another method, its parameters do not have an ancestor.

Generalizations
e NamedElement (see 6.4.4)

Attributes

. No additional attributes

Associations

e  The elements that this Qualifier is scoped to.
qualifiedElement : NamedElement [1..*]

e  The defining QualifierType.
qualifierType : QualifierType [1]

e  The values of the Qualifier.
value : Value [0..*]

Constraints

e  The name of a Qualifier shall match the name of the QualfierType

38 Work in Progress Specification - not a DMTF Standard Version 3.0.0a



1128
1129
1130
1131
1132
1133

1134
1135
1136
1137
1138
1139
1140
1141

1142

1143
1144

1145
1146

1147
1148

1149
1150
1151
1152

1153
1154

1155
1156
1157
1158

1159

1160
1161

1162
1163

1164
1165
1166
1167

DSP0004 Common Information Model (CIM) Metamodel

((not qualifierType.translatable) and qualifierType.name = name)
Or -- the localized prefix must match...
(qualifierType.translatable and
qualifierType.name = name->substring(1,qualifierType.name.size()) and
name->substring(qualifierType.name.size()+1,
qualifierType.name.size()+1) ="_")
e If a qualified element redefines another element, then a Qualifier specification must be conformant
with QualifierPollicyKind.
qualifierType.policy=QualifierPolicyKind::applyOnce implies
qualfierType.Qualifier->select(q| |
gl.value.size() <> qualifierType.defaultValue.size() or
set (1.. gl.values.size())->
select(i | gl.value->at(i) <> qualifierType.defaultValue->at(i))).
size()<=1

6.4.18 CIMM::QualifierType

A QualifierType defines an extension attribute of one or more metaelements. Each extension attribute is
modeled as a Qualifier.

Each Qualifier defines additional information, semantics, or behaviors for the qualified metaelement.
The extended metaelements are specified via the QualifierType.scope attribute.

Base model elements are model elements that are not inherited from another model element realized
from the same metaelement.

Each base model element is realized from its corresponding metaelement extended by the set of
Qualifiers defined by all QualifierTypes that are scoped to that metaelement or to one its specializations.
The default value of each Qualifieris defined by the default value specified by the QualifierType. If no
default value is specified, then no value is assigned. (i.e. the Qualifier is NULL.)

The enumerated values of the QualifierType.policy determine how the value of the Qualifier may be
changed, (see 6.4.15) for a description of the QualifierPolicyKind enumerations.

QualifierTypes that have translatable set to true create Qualifiers that support localization. Localized
Qualifiers allow the specification of Qualifier values in a specific language.

Generalizations

e NamedElement (see 6.4.4)

Attributes

e The policy that defines the update and propagation rules for values of resultant Qualifiers
policy : QualifierPolicyKind [1] = CIMM::QualifierPolicyKind::applyMany

e  This enumeration defines the metaelements that are extended by this QualifierType
scope : QualifierScopeKind [0..*] = NULL

e  Specifies whether the resultant Qualifiers support localized values
translatable : Boolean = false

Associations

e Qualifiers defined on this QualifierType

Version 3.0.0a Work in Progress Specification - not a DMTF Standard 39



1168

1169
1170

1171

1172
1173

1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190

1191
1192

1193
1194

1195
1196
1197
1198
1199

1200

1201
1202

1203
1204
1205

Common Information Model (CIM) Metamodel DSP0004

qualifier : Qualifier [0..*]

e The default values for this Qualifier
defaultValue : Value [0..*]

Constraints

e  The NamingContext shall be a Schema
namingContext->oclIsKindOf(Schema)

e The name of a QualifierType shall not contain an underscore
let initial : String = Sequence{'A'..'Z, 'a'..'z', \u0080..\uFFEF} in
let subsequent : String =
Sequence{'A'..'Z','a"..'z', '0"..'9", \u0080..\uFFEF} in
let namesize : Integer = name.size() -- The size of the name
if namesize = 0 then false
else if namesize = 1
then -- name must be one of the initial characters
initial->count(name)=1
else -- first character of name must be one of the initial characters
if initial->count(name.at(1)) <> 1 then false
else -- the rest of the characters must be a subsequent character
Sequence { 2 .. namesize }->
forAll( i | subsequent->count(name.at(i)) = 1)
endif
endif
endif

6.4.19 CIMM::Schema

A Schema provides a NamingContext for Instance, sub Schemas, Types and Values.

Generalizations
e  CIMM:NamingContext (see 6.4.12)

Attributes

e URI of the schema definition
uri: String [0..1]

Associations

. No additional associations

Constraints

e  The value of the name attribute (i.e., the Schema name) shall follow the formal syntax defined here:
name.isValidElementName()

e Schema is the NamingContext for Instance, QualifierType, Schema, Type, and ValueSpecification
ownedMember.notEmpty implies
ownedMember.ocllsKindOf(Instance or QualifierType or Schema or Type)
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Operations

e  Determine the fully qualified Schema path of this Schema
Context Schema::SchemaPath() String
post:
if owningSchema.isEmpty() then result=name
else result = SchemaPath.concat("::").concat(name)
endif

6.4.20 CIMM::Slot
A Slot is utilized by an Instance to specifiy the values of a Property of the Structure of the Instance.

Each Slot shall contain values, in accordance with the characteristics of the Property, for example its type
and multiplicity, (a lower bound of 0 specifies that the Property may have no values).

For every Property that has a specified default, if an initial value of the Property is not specified, (explicitly
or implicitly), then the default value specification of the Property is evaluated to set the initial value of the
Slot.

Generalizations

e Element (see 6.4.3)

Attributes

. No additional attributes

Associations

e  The defining property for the values referenced by the slot.
property : Property [1]

e  The Instance that owns this slot.
owninglnstance : Instance [1]

e  The value or values corresponding to the defining Property.
valueSpecification : ValueSpecification [0..*]
Constraints

. No additional constraints

6.4.21 CIMM::Structure

A Structure is a Type whose Instances are identified only by their value. A Structure may contain
Properties to support the modeling of structured data types.

An Instance of a Structure must contain values for each property that is a member of that Structure, in
accordance with the characteristics of the Property, for example its Type and multiplicity, (lower bound of
0 implies that the Property may have no values).

When a Structure is instantiated: for each Property of that Structure, if an initial value of the Property is
not supplied for the instantiation; then if defined, the default value specification is evaluated to set the
initial value of the Property for the Instance. If no default value is specified, then no value is assigned to
the Property.
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Within a specialization of a Structure, the definition of a Property may be overridden to refer to a more
specialized Type or to add additional constraints on its values.

Generalizations

e  CIMM:Type (see 6.4.22)

Attributes

. No additional attributes

Associations

. No additional associations

Constraints

e  Structure is the NamingContext for Property
ownedMember.notEmpty implies ownedMember.ocllsKindOf(Property)

Operation

e  The query allProperties() gives all of the Properties in the namespace of the Structure. In general,
through inheritance, this will be a larger set than property.

Structure::allProperties(): Set(Property);
allProperties = property->select(oclisKindOf(Property))

e The exposedProperty operation excludes overridden properties.
Structure::exposedProperty(inhs: Set(Property)) : Set(Property);
exposedProperty = inhs->excluding(inh | property->

select(ocllsKindOf(Property))->
select(overridden->includes(inh)))

6.4.22 CIMM::Type
A Type defines an allowable range of values.

A Type is a NamingContext for its members. The specification of the characteristics used to distinguish
members is deferred to elements that specialize from type.

A Type that is abstract serves only as a base for new Types. It is not possible to create instances of
abstract types.

Types may be arranged in a generalization hierarchy that represents subtype/supertype relationships
between Types. The generalization hierarchy is a rooted, directed graph and does not support multiple
inheritance.

Type is an abstract metaelement.

Generalizations
e  CIMM::NamingContext (see 6.4.12)

Attributes

e  Only Types that are not abstract may be part of an instance.
abstract : Boolean [1] = false

e  Only Types that are not final may be specialized.
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final : Boolean [1] = false

Associations

e  Specifies a general type. Only single inheritance.
general : Type [0..1]

e  Specifies the specializations of this type
specific : Type [0..*]
Constraints

e  The NamingContext shall be a Schema
namingContext->oclIsKindOf(Schema)

e All generalizations of an abstract type shall be abstract.
inv: abstract and general->notEmpty() implies general.abstract

e Final types may not be abstract and may not be subclassed.
final=true implies abstract=false and specific.size()=0
Operations

e The query allParents() gives all of the direct and indirect ancestors of a generalized type.
Note: single inheritance for Types.

Type::allParents(): Set(Type); -- recursively collect parents
allParents = self.general->union(self.general->collect(p | p.allparents())

6.4.23 CIMM::TypedElement

A TypedElement has values that conform to a Type. The allowable number of values is known as the
element's multiplicity, (see 6.2.2). If multiplicity has an upper bound of 0 or one, then the element is a
scalar. Otherwise, an instance of the element contains a set of values. The characteristics of the set are
specified by the PrimitiveType enumeration MultiplicityKind (see 6.4.15).

TypedElement is an abstract metaelement.

Generalizations
e NamedElement (see 6.4.4)

Attributes

e  For a multivalued multiplicity, specifies how values are stored.
multiplicityKind : CIMM::MultiplicityKind [1] = MultiplicityKind::bag

e  Specifies the lower bound of the multiplicity interval, expressed as a unsigned integer.
lower : Unsignedinteger [1] = 0

e  Specifies the upper bound of the multiplicity interval, expressed as an unlimited natural.
upper : UnlimitedNatural [1] = 1
Associations

e Hasa Type.
type: Type [1]
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Constraints

e  The upper bound of a multiplicity shall be greater than or equal to the lower bound.
upper >= lower

e  The upper bound of a scalar shall be one.
MultiplicityKind = MultiplicityKind::sca