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2 Abstract

This specificationdefines the MEF Core Information Model (MCMyhich is an information

model describing the base set of object definitions and relationships supporting the concepts
defined in the MEF Lifecycle Service Orchestration (LSRBference Architecture (RA). The
MCM formalizes these diverse concepts into a coherent, ebjescited information model that

can serve the needs of multiple MEF projects by defining key concepts and functions that can be
reused or refined as necessary.

This specification uses UML (Unified Modeling Language) to describe the salient characteristics

and behavior of entities that are important to the managed envirorifthentoes not mean that

WKH 0&0 ZLOO WU\ DQG PRGHO 3HY H will\Veprésent keylémitéKthigt) LW P
various MEF projects need. For example, the Sonata Ordering project needs the concept of an
Order. MCM provides a basic set of model elements to represent this (see Beasi@reusable

pattern, so that other similar concepts (e.g., TroubleTicket) can use the same pattern (adjusted as
necessary to suit the differences between TroubleTicket and Order). As another example, ONF
TAPI is used to model lowdevel resources in NRM and NRP. A higHevel representation of

resources is required in order to join this lowearel model to other entities (e.g., Products and

Offers). The MCM provides the basis for this higherel representen.

These entities, and the relationships between them, describe concepts used by different functional
components (e.g., the Service Orchestration Functionality (SOF) and Infrastructure Control and
Manager (ICM), as well as different actors (e.g., bussnapplications, as well as Customers,
Application Developers, and Administrators) that are designing, implementing, and deploying
LSO functionality. The model elements (e.g., classes, attributes, relationships, and operations)
defined in this model are hospecific to Carrier Ethernet, and are intended to define a
comprehensive abstract model from which more specific models can be extended.

The MCM is built on modeling best practices (e[§][6][8]), and uses a number of software
patterns (e.g.[2][3][4]) to provide an extensible framework that can support mddetn
engineering[9] as well as the needs of DevOpspired automationlt defines concepts and
functions that can be represented to define data exchanged at all seven of the Interface Reference
Points defined ifl].

Put another way, the MCM serves as a common lexicon for all MEF models. It defines a set of
concepts and terms, and relationships between them, in an-obgted information model. This
makes it independent of any sgiecarchitectural paradigm (e.g., resow@e serviceoriented
architectures).

As MEF models evolve, and define new concepts, those concepts will be added to the MCM if
they can be used by multiple teams.

This document normatively includes the contenthaf following Papyrus UMLfiles as if they
were contained within this documdmm the MEFGIitHub Repositoryhttps://github.com/MEF

GIT/MEE-CommonMaodel): MCM.di, MCM.notation, and MCM.uml.
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3 Terminology and Abbreviations

MEF Core Model

This section defines the terms used in this docunhemhany cases, the normative definitions to
terms are found in other documenis thesecases, the third column is used to provide the

reference that is contiaig, in other MEF or external documents.

Term Definition Reference
Abstract Class An abstract class is a class that cannot be directly THIS
instantiated. It can have abstractoncrete subclasses.| DOCUMENT
Abstraction is the process of focusing on the importar
. . : . . THIS
Abstraction characteristics and behavior of a concapt] ignoring
; - . DOCUMENT
less important characteristics and behavior.
A class is a template falefining a specific type of objeq
Class that exhibis a common set of characteristics and Ulals
) DOCUMENT
behavior.
Classification _The principles that_govemhle organization of obj_ects THIS
into groups according to their similarities and differeng
Theory . : o DOCUMENT
or their relation to a set afiteria
A concrete class is a clasgt can be directly
Concrete Class instantiatedOnce a class has been defined as concre{ THIS
the hierarchy, all of its subclass&® required to be DOCUMENT
concrete.
A Customer is the organization purchasingnaging,
and/or usingConnectivity Services from a Service
Customer : : , | [13]
Provider. This may be an end user business organizal
mobile operator, or a partner network operator.
A data model is a representation of concepts of interg
an environment in a form that is dependent on data
. o THIS
Data Model repository, data definition language, query language,
) . - DOCUMENT
implementation language, and/or protocol (typically, b
not necessarily, allve).
An information model is a representation of concepts
Information interest to an environment in a form that is independe| THIS
Model of data repositorygata definition language, query DOCUMENT
language, implementation language, anotocol.
MEF 78.1 © MEF Forum2020.Any reproduction of this document, or any portion thereof, shall contain the follo Page3
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Term

Definition

Reference

LSO (Lifecycle
Service
Orchestration)

Open and interoperable automation of management
operations over the entire lifecycle of Layer 2 and Lay
3 Connectivity Service This includes fulfillment,
control, performancegssurance, usage, security,
analytics and policy capabilities, over all the network
domains that require coordinated management and
control in order to deliver the service.

MEF 55[1]

LSO RA (LSO
Reference
Architecture)

A layered abstraction architecture that characterizes f
management and control domains and entities, and tk
interfacesamong them, to enable cooperative
orchestration of Connectity Services. Note that in this
document, cooperative orchestration is NOT limited tg
only Connectivity Services, and may include other
services as well.

MEF 55[1]

Metadata

Metadata is a class that contaimegzriptive and/or
descriptive information about the object(s) to which it
attached. While metadata can be attached to any
information model element, this document only consig
metadatabbject instanceattached to clasastanes and
relationships.

THIS
DOCUMENT

Model Element

An element of a model. For the purposes of this
document, this refers to a set of classes, attributes,
operations, constraints, and/or relationships.

THIS
DOCUMENT

Object

An instance of a (concrete) class.

THIS
DOCUMENT

Pattern

A pattern describes a named, generic, reusable soluti
aproblem that applies to a particular contéipattern is
not a finished design, but rathés a reusable template
that defines a set of objects, and their interactions, ths
can beadapted to meet the contesqiecific needs
required to solve a problem.

[2] [11]

Relationship

For the purposes of this document, a relationship can

any type of association, awation, or composition.

THIS
DOCUMENT

MEF 78.1
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Term

Definition

Reference

Role

The RoleObject pattern enables an object to adapt to
needs of differenapplications and contexts by
transparently attaching and/or removing Role Objects
Each Role Object defines a set of responsibilities thaf]
REMHFW KDV WR Scorext. FQchWeshiz Xy
may be its own application, which therefore gets
decoupled from other applicationghe RoleObject
pattern is implemented the MCM by aggregating Role
objects, which ardefined as a type of Metadata, to oth
objects (to enforcéhe separation of defining an object
vs. defining responsibilities that the object has to play

[3]

Service Provider

The organization providing Ethernet Servigel$ote that
in this document, as well as|ib], the (Service Provider
organization is NOT limited to providing only Ethernet
Services.

[13]

Unified Modeling
Language (UML)

The objective of UML is to providsystem architects,
software engineers, and software developers with too
for analysis, design, and implementatiorsoftware
based systems as well as for modeling business and
similar processes.

OMG UML
2.5[10]

Whole-Part
Relationship

A whole-part relationship is one in which one set of
entities aggregates another set of entities. In such a
relationshipthree objects are created (the entibyng
the aggregatiorntheset aggregated entities, and the
combination of theggregating entity and its aggregate
entitieg.

More formally, a wholepart relationship is partial
orderingthat is reflexive, transitive, and aistymmetric
(i.e., everything is a part of itself, any part of any part
an entity is itself a part ohat entity, and two distinct

entities cannot be part of each other).

Various; see
for example
Stanford
Encyclopedia
of Philosophy

Table 1. Terminology and Abbreviations
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4 Compliance Levels

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT",
"SHOULD", "SHOULD NOT", "RECOMMENDED ", "NOT RECOMMENDED ", "MAY ",
and 'OPTIONAL " in this document are to be interpreted as describ8€CR 14 RFC 21197],
RFC 8174[16]) when, and only when, they appear in all capitals, as shownAlekey words
mug be in bold text.

Items that areREQUIRED (contain the word8/UST or MUST NOT) are labeled afRx] for
required Items that ar&RECOMMENDED (contain the wordSHOULD or SHOULD NOT)
are labeled a$Dx] for desirable Items that arecOPTIONAL (contain the wordsMAY or
OPTIONAL ) are labeled ax] for optional

5 Numerical Prefix Conventions

This document uses the prefix notation to indicate multiplier values as shdwahble®.

Decimal Binary
Symbol | Value | Symbol | Value
k 10s Ki 210
M 10s Mi 220
G 100 Gi 230
T 1012 Ti 240
P 1015 Pi 250
E 1018 Ei 260
Z 1001 Zi 270
Y 104 | Yi 280

Table 2. Numerical Prefix Conventions
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6 Introduction

The Lifecycle Service Orchestration Reference Architecture (LSO[RAJescribes the control

and management domaingsdahe main functional management entities contained in those
domains, that enable cooperative LSO capabilities. The architecture also defines the Interface
Reference Points (IRPs), which are the logical points of interaction between specific functional
management entities. These IRPs are specified in part by Interface Profiles and implemented by
APIs. The HighLevel LSO Reference Architecture is showrFigurel. Thisis a functional
architecture, and hence, does not describe how the functional management entities are
implemented (e.g., single vs. multiptestances). Rather, it identifies functional management
entities that provide logical functionality as well as ploénts of interaction among them.

This specification uses UML (Unified Modeling Language) to describe the salient characteristics
and behavior of entities that are important to the managed environment.€ntiges, and the
relationships between themeggtribe concepts used by different functional components, such as
the Service Orchestration Functionality (9@Rd the Infrastructure and Control Manager (ICM)

as well as different actors (e.g., business applications, as well as Customers, Application
Developers, and Administrators) that are designing, implementing, and deploying LSO
functionality. Figurel shows three different domains (Service Provi@artner, and Customer).

Customer Domain SP Domain Partner Domain
CANTATA Business SONATA Business
(cus:BUS) Applications (BUS:BUS) Applications
Customer LEGATO LEGATO
Application (BUS:SOF) (BUS:SOF)
Coordinator
ALLEGRO t.. Service Orchestration '(';LEFR_';‘;%E ‘ Service Orchestration

(cus:soF) Functionality Functionality

PRESTO PRESTO
(SOF:IcM) (SOF:1CM)

L Infrastructure Control Infrastructure Control
and Management L and Management

ADAGIO (ICM:ECM) ADAGIO (ICM:ECM)

G Element Control W Element Control
and Management L and Management

Network Infrastructure

Figure 1. The Lifecycle Service Orchestration Reference Architecture
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7KH VFRSH Rl WKH 0&0 LV WR PRGHO FRQFHSWY DQG IXQFWL
point-of-view. This includes interactions between the Service Provider and its Partners, as well as
interactions between the Service Provider and its CustorHerse, the MCM is potentially

relevant for all seven IRPs defined in MBES.

This document is intended for developers and users that need the formalism that an information
model provides. An information represents concepts, along with their relationshigpsnaaitics,
to help specify an extensible and structured, shareable, information repository.

The remainder of this document defines the MCM. First, a-leighl Overview of the MCM is
providedin section7.1 This section also includes brief, informative text to enable the reader to
understandmportant design decisions that were taken in the development of the MCM. Then,
section7.1.1defines the top of the MCM class hierar¢mcluding how the three main hierarchies

of the MCM interact with each otherjvhile sectiong.1.2- 7.1.4provide overviews of the three
main MCM class hierarchies (MCMEntity, MCMInformatiResource, and MCMMetaData).
Section 7.3 defines the MCMRootEntity class while sectioigl - 0 define the rest of the
MCMEntity class hierarchy. Finally, sectiodsl1and7.12define the MCMInformationResource
and MCMMetaData class hierarchies, respectively.

MEF 78.1 © MEF Forum2020.Any reproduction of this document, or any portion thereof, shall contain the follo PageS
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7 MEF Core Model (MCM)

The MCM is a UML objecbriented information model that represents key functions andepts

in the Serice Provider and Partner DomaindwWiEF 55[1]. As such, it also includes key concepts
and functions from other domains that are manipulatedhbyService Provider and Partner
GRPDLQV H J B3&XVWRPHU”’

7.1 Overview of the MCM

The design of the MCM is explained by summarizing the purpose and semantics oflthestop
classes of the MCM. This results in three $udrarchies, one for each subclass tioe
MCMRootEntity class, which is the top of the model. Subsequent subsections will then describe
each sufhierarchy in more detail.

The MCM uses the following rules to define the names of its model elements:
x Naming rules are as follows:

[R1] Class nameMUST bein UpperCamelCase.€., the first letter is capitalized).
Class nameMUST NOT begin with any no+alphabetic character, and no
spaces are allowed.

[R2]  Attribute namedUST bein lowerCamelCasa.g.,the first letter is lower case);
attribute nameMUST NOT begin with any noralphabetic character except for
the underscoreand no spaces are allowd&bte that attribute names that begin
with an underscore are private attributes that reference an end of an association.

[R3] Relationship name$IUST be in UpperCamelCasdi.e., the first letter is
capitalized). Relationship nam&UST NOT begin with any nofalphabetic
character, and no spaces are allowed.

[R4] EachclasMUST be SUHIL[HG ZLWK 30&0° )RU H[DPSOH 5RR
S0&05RRW(QWLW\" 7KLV VHrstYt HapsWWrardeSHriteStRoV H V
textual descriptions of these model elemeB&cond, it eables MCM model
elements, patterns, and approaches to be compared to those of other SDOs and
consortia unambiguously.

[R5] Each attributeMUST be SUHIL[HG ZLWK 3PFP” )RU H[DPSOH
SFRPPRQ1IDPH LQ WKH 0&05RRW(QWLW\ FODVV LV Q
, ] DQ DWWULEXWH VWDUWYV ZLWK DQ XQGHUVFRUH
underscore (e.g., _mcmARef).

[R6] Each relationshipMUST be SUHIL[HG ZLWK 30&0° )RU H[DP
DJJUHJDWLRQ 3(QWLW\+DVOHWD'DWD LV QDPHG 30&

[R7] Allassociation assesMUST be VXIIL[HG ZLWK WKH ZRUG 3'HWD L (
the association class for the above example is named

MEF 78.1 © MEF Forum2020.Any reproduction of this document, or any portion thereof, shall contain the follo pageg
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30&0(QWLW\+DVO&OOHWD'DWD'HWDLO" 7KLV PDNHV L
association class.

X Regarding interoperability with concepts frometisDOs:

[R8] Allclasses that model a concept from another SDQchadgethe model of that
SDO (e.g., to be able to be used in the MCMYST be prefixed with
80&00()" )RU H[DPSOH WKH FRQFHSW RI D 'HVFUL
QDPHG 30&00()'HVFULSWRU’

[R9] Allclasses that model a concept from another @Réxtly as it is defineid that
SDO MUST be SUHIL[HG ZLWK 30&0° IROORZHG E\ WKH
followed by the class name. For example, if an SDO named Foo defined a class

named Bar, and MCM importedishlconcept with no changes, it would be named
MCMFooBar.

A note about associations, aggregations, compositions, and their multiplicity. The UML guidelines
do not specify in detail what valid multiplicities are. In the MCM, multiplicities are important, in
order to provide a robust foundation for code generation, as well as to accommodate the future
incorporation of ontologies Therefore:

[O1] Association relationship®IAY have a 0..* 0..* multiplicity. This is because

they represent a generic dependency, ardenidl of the association may not be
instantiated yet.

[D1]  Aggregation and composition relationshipldOULD NOT have a 0..x  «

[D2]  multiplicity. This is because both aggregations and compositions are a type of
whole-part relationship. Ontologically, it is impdsLEOH WR WDON DERXW
ZKHQ QR 3SDUWYV -véigd)VIWtheire Us thé pebsibility of not
instantiating the relationship, then the cardinality of the aggregate (or composite)
part SHOULD be 0..1, where the 0 signifies that the relationship i@t yet
been instantiated.

[D3] Relationships whose owner (i.e., the source of the relationship) is a value greater
than O (e.g., 1 or 1..* or 3. BHOULD have a part multiplicity of at least 1.
This is because one side of the relationshystexist, and itmakes no sense to
KDYH RQH VLGH RI D UHODWLRQVKLS H[LVW ZKLOH
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7.1.1 The Top Portion of the MCM
«OpenModelClass» L]
] MCMRootEntity
| | -
«OpenModelClass» &
«OpenModelClass» JEd] «OpenModelClassw X P
ame I{;Inf oo e | MCMEntityHasMCMinfoResource | 1 MCMEntity MCMEntityHasMCMMetaData E MCMMetaData
v == :" .
= ) = 0.1 0..
z) "-.' { 0.”
0-1 «OpenModelClass» 2] «OpenModelClass» 2]
& MCMEntityHasMCMInfoResourceDetail £3 MCMEntityHasMCMMetaDataDetail
«OpenModelClass» t]
& MCMInfoResourceHasMCMMetaDataDetail

MCMInfoResourceHasMCMMetaData

«OpenModelClass»
] MCMRootEntity

Figure2 shows the top of the MCNlasshierarchy(MCMRootEntity), the first level of inheritance
(consisting othree subclassgsand relationships with their association classes
]

«OpenModelClass»
E MCMinformationResource

Bo.1

«OpenModelClass»

| | -
r
JEd] «OpenModelClassi&) . «OpenModelClass»
MCMEntityHasMCMInfoResource | ] MCMEntity MCMEntityHasMCMMetaData E MCMMetaData
v == :" .
N ) = 0.1 0.
"-.' { 0.”
«OpenModelClass» 2] «OpenModelClass» 2]
& MCMEntityHasMCMInfoResourceDetail £3 MCMEntityHasMCMMetaDataDetail
2]

MCMInfoResourceHasMCMMetaData

& MCMInfoResourceHasMCMMetaDataDetail

Figure 2. The Top Portion of the MCM Class Hierarchy
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MCMRootEntity defines the top of the MCM class hierardigy characteristics and behavior are

thus inherited by all MCM classes. MCMRootEntity defines a set of attributes that enable all
objeds to be unambiguously named, described, and identified in a managed environment. Note
that multiple inheritance gisallowedin MEF modelsThefull definition of the MCMRootEntity

classis defined in Sectiofi.3.

fOpenfdode!C!ass» 2
= MCMRootEntity
| L
: = «OpenModelClass» &
«OpenModelClass» 2] ) «OpenMoaezC:asssC] Y . :
] MCMinformationResource | MCMEntityHasMCMiInfoResource | ] MCMEntity MCMEntnt}HasltACMMetaDa!a & MCMMetaData
Y < H
\ 0.1 ! *
0.” \ 0.1 i 0..
\ ! 0.*
QO..I «OpenModelClass» 2] «OpenModelClass» 2]
&5 MCMEntityHasMCMInfoResourceDetail g3 MCMEntityHasMCMMetaDataDetail
«OpenModelClass» L]
& MCMInfoResourceHasMCMMetaDataDetail
MCMInfoResourceHasMCMMetaData

Figure 2 shows thethree subclasses of MCMRootEntity: MCMEntifgee sction 7.4),
MCMiInformationResourcésee sectiofi.11), and MCMMetaDatgsee sectioid.12). The limit of

three subclasses simplifies the understanding of the model, and uses classification theory to ensure
that objects arerganized into groups according to a set of criteria (e.qg., their similarities and/or

differences).

The three subclasses create three parallel class hieratt@dieaninteract with each other. For
example, object instances from the MCMMetaData classituiey are designed to be attached to
object instances from the other two class hierarchies. In addition, classes from the
MCMInfoResource class hierarchy are inherently related to classes from the MCMEntity class

hierarchy.

The three class hierarchiasedescribed as follows:

1) MCMEntity , which is the superclass for objects of interest that are important to
the managed environment, and which have a separate and distinct existence.
These objectsanplay one or more business functions, aadbe managed or
unmanaged (using digital mechanisms). Examples include Chassis (unmanaged)
and Product, Service, and Resource (all three are managed).

2) MCMinformationResource, which is information that is required to describe
concepts owned by other Entities, but whichas an inherent part of the Entity
being described. For example, an IPAddress is an important piece of data, but it
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does not control its own lifecycle; rather, its lifecycle is controlled by another
Resource (e.g., a DHCPServer). The use of MCMInformagsoRrce enables

the IPAddress (in this example) to be represented and associated with the correct
Resource responsible for its lifecycle.

3) MCMMetaData, which is an object that defines descriptive and/or prescriptive
information about the MCMEntity or MCMIoefmationResource objects that it is
attached to. Examples include versioning information of an object, as well as best
common practice information and contaxtecific usage guidelines.

«OpenModelClass» L]
= MCMRootEntity
| L
5 elCl «OpenModelClass» £
«OpenModelClass» 2 «OpenMoae:C:assaC] o sl
O] MCMinformationResource | MCMEntityHasMCMinfoResource | (=] MCMEntity MCMEntityHasMCMMetaData & MCMMetaData
- —~ - ’
\ 0.1 .
0. 0.1 0.
\ ! 0
QO..I «OpenModelClass» L] «OpenModelClass» 2]
&3 MCMEntityHasMCMInfoResourceDetail &5 MCMEntityHasMCMMetaDataDetail
«OpenModelClass» [
& MCMInfoResourceHasMCMMetaDataDetail
MCMInfoResourceHasMCMMetaData

Figure 2 also shows threaggregations, called ®MEntityHasMCMInfoResourcgsee section
7.5, MCMEntityHasMCMMetaData (see section 75.1), and MCMiInfoResourceHas
MCMMetaData(see sectiof7.11.]).

The first aggregation defines the set of MCMInformationResource objects that are associated with
a given set of MCMEntities. The second and third aggregations define the set of MCMMetaData
objects that can be attached to a particular MCMEntity and a given MCMInformationResource,
respectively. All three of these aggregations are implemented as association classes; this enables
the Policy Patter(seeFigure3) to be used to define policy rules that constrain which part objects
(i.e., MCMInformationResource for the first aggregation, and MCMMetaData for the second and
third) are attached to which MCMEntity fir6t or second aggregation) or
MCMiInformationResource (third aggregation). An example of the Policy Pattern is shown in
Figure3. Note that MCMPolicyStructure is abstract class that is the superclass of imperative,
declarative, and intent policy rules

All MCM association classes are rooted from a single superclass, called MCMRelationshipParent
(which in turn is subclasses from MCMEntity); this simplifies both tesigh of the association
classes and their implementation. The MCMPolicyStructure, which is a subclass of

MEF 78.1 © MEF Forum2020.Any reproduction of this document, or any portion thereof, shall contain the follo Page13
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VA
MCMPolicyObiject (see section9.3, is the superclass afl policies defined in th#MEF Policy

Driven Orchestratioproject (i.e., imperative, declarative, and intent policies). The above diagram
shows that an object instance of the appropriate concrete subclass of MCMPolicyStructure is
related to clastevel dtributes and operations of an object instance of the

MCMEntityHasMCMMetaDataDetail association class.

Pagel4
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: «OpenModel(Clas] «OpenModelClass i)
Subclass of MCMEntity. = MCMEntity MCMEntityHasMCMMetaData E] MCMMetaData
Superclass of all association = 2
classes in the MCM. 0.1 / 0.

I

_ «OpenModelClass» &)
£ MCMRelationshipParent

T

«OpenModelClass» (2]
& MCMEntityHasMCMMetaDataDetail

A
|
| MCMPolicyControlsMCMMetaDataBehavior
:
1
: ot @
Superclass for representing f::OpenMofexC!ass» ! An instance of MCMPolicyStructure is related to
Imperative, Declarative, =i MCMPolicyStructure instances of static (e.g. class level, singleton) attributes
and Intent Policies and methods of MCMEntityHasMCMMetaDataDetail.

Figure 3. The Policy Pattern Applied to MCMEntityHasMCMMetaDataDetail
7.1.2 MCMEntity Hierarchy

The purpose of theICMEntity is to represent the characteristics and behavior of concepts that are
important to the managed environment. An MCMEntity defines a key concept in the managed
environment, and has a separate and distinct existence (i.e., an MCMEntity is nobjlestteon

of attributes or an abstraction of behavior).

The MCMEntity hierarchy is the set of subclasses of the MCMEntity class that define the
externally visible characteristics and behavior of the system in more detail. The MCMEntity class
is defined n Section7.5. The main classes in this hierarchy inclld€MUnManagedEntity,
MCMDomain, MCMBusinessObject, MCMManagedEntity, and MCMParty. See Secli@ns
7.7,7.8,7.9 andO, respectively, for more inforrian.

7.1.3 MCMiInformationResource Hierarchy

The purpose of the MCMInformationResource hierarchy is to represent information and concepts
needed by one or more managed entities that are not inherent to those managed entities. It is shown
in Figure4.

MEF 78.1 © MEF Forum2020.Any reproduction of this document, or any portion thereof, shall contain the follo Pagel5
statement: "Reproduced with permissionMEEF Forum." No user of this document is authorized to moc
any of the information coatned herein.



7R\

MEF Core Model

«OpenModelClass» ] «OpenModelClass» Ed]
& MCMEntityHasMCMiInfoResourceDetail g5 MCMInfoResourceHasMCMMetaDataDetail
«OpijoddC!ﬁ;’-'J / . /
£ MCMEntity | «OpenModeiClass» & <OpenModelClass=0)

0.1 0. = MCMiInformationResource| (.1 0.*| E MCMMetaData
e — N 4 =
MCMEntityHasMCMInfoResource MCMInfoResourceHasMCMMetaData

_ «OpenModelClass» 6] «QgenMode{C{ass»ﬂ

) MCMNetworkAddress £ MCMContact

Figure 4. The Top Portion of the MCMInformationResource Hierarchy

Consider the concepts of a networking device and an IP Address. The networking device may be
modeled in different abstraction levels, ranging from a black box to a detailed model that shows
its constituent manageable components. In either case, an IPsAddey be assigned to the
networking device (or a component of the networking device). While the IP Address represents
important information that is managed, the IP Addres®tan inherent part of the networking
device. IP Addresses are generated byffardnt component in the system being managed, and
then assigned to the networking device.

The MCMlInformationResource hierarchy defines concepts owned by a set of MCMEntities that

is also needed by a management system, but whidtas inherent part dhe MCMEntity being

modeled. Hence, it must be treated as a separate object. In the above example, the IP Address is
defined as a subclass of MCMNetworkAddress, which in turn is a subclass of
MCMiInformationResource, and attached to the networking devicsingu the
MCMInformationResourceHasMetaData aggregation.

Note thatFigure4 showstwo aggregations, called MCMInformationResourceHasMetaData and
MCMEntityHasMCMInfoResurce. The first enables an MCMInformationResource to optionally
aggregate MCMMetaData. The second enables an MCMEntity to be associated with a set of
MCMiInformationResourced.hey are discussed in sectiohd2and7.11, respectively

7.1.4 Top Portion of the MCMMetaData Hierarchy

The purpose of MCMMetaData is to describe andfesgribe information about MCMEntity and
MCMInformationResource objects. Examples include describing best current practices of using
an object, instructing which version(s) of an object to use for a given situation, and to define how
to manage the behaviof the system and its constituent components. This maked WMkiaData

objects different than both MCMEntities (whose purpose is to describe the constituent components
of a managed system) as well as MCMInformationResource (whose purpose is to describe
information that is not an inherent part of a managed entity, but which nevertheless is important
information for the system being managed and is governed by an MCMEntity).
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More formally, in the MCM, metadata may describe and/or prescribe information about the
REMHFW V WR ZKLFK LW LV DWWDFKHG 7KLV LV GRQH E\ 3DW
XVLQJ D UHODWLRQVKLS ZKLFK LV W\SLFDSDUWQ UHIQODWI1LRW !
This can be thought of as augmenting the descrigtidhat object, and/or attaching management

and control information, to that object. Multiple metadata objects may be attached to any single
object.

There is often debate as to whether something is metadata or not. In the MCM, a very simple rule
is used tanake this decision:

[D4] MetadateSHOULD be used to describe a concept that is not part of the inherent
characteristics or behavior of an object.

For example, suppose we were designing a class to represent a Person. An attribute called birthdate
would bereasonable, since it is a characteristic of all People. In contrast, an attribute called
hairColor is not, since a Person may not have any hair; this could instead be conveyed using
metadata. Finally, an attribute called socialSecurityNumber is a poandiesi a number of
reasons, including (1) social security numbers are typically used only in the US, and (2) there are
a number of complex geoolitical reasons involving whether a person living in the US even has

a social security number.

A much better d&ign is to realize that a social security number is one way to identify a person in

a given context. Hence, a more scalable approach would be to define an association between
Person and another class, called (for example) Personalldentifier. Note tlesiatbliss different

types of identifiers (e.g., driverLicense, nameAndPassword, biometricData) to be defined a
subclasses of Personalldentifier. Since each of these have different metadata (e.g., when they
should be used), metadata could be attached totygaetof identifier.

Figure 5 shows that zero or more metadata objects may be attached to zero or more Entity or
InformationResource objects. These are separate aggmesy because the semantics of these
relationships are different in natrNote that an aggregation definewlaolepart relationship;

this means that three objects are created (the entity that is aggregating metadata, the metadata, and
the combinatiorof the entity and its metadatdhese relationships are discussed in secliohd

and7.5, respectively.
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Figure 5. The Top Portion of theMCMMetaData Hierarchy

Metadata is crucial to designing and implementing mddgken software. Most information
models either do not specify a metadatxarchy, or define metadata as embedded within a class.
The MCM has chosen to define a separate metadata hierarchy, because:

1) Metadata that is defined within a class makes that metadata avaiidyple that
class; hence, if the same concept (e.g., oBm3g, or periods of time within which
something is applicable) pertains to other classes, the meisdatdured as
duplicate model elements.g., classes, attributesyerationsconstraintsand/or
relationshipy This creates maintenance issuegash metadataodel object
needs tde separately managed.

2) Creating a metadata hierarchy enables a family of objects to be reused to
represent common information and behavior that apply to other objects. For
example, if the concept of a software versionasded, then defining version as
metadata enables any object in the entire model to use a consistent definition of
software version.

[D5] MetadataSHOULD be optional, since it is used to describe or prescribe the
behavior and semantics of another object.

In the MCM, aseparate class hierarchy supports attaching a set of metadata objects that can be
optionally attached to other objects as needed (e.g.ndegeon context).
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x MCMRole is an abstract class, and specializes MCMMetaData. It represents a set
of characteristics and behaviors that an object takes on in a particular context.
This enables an object to adapt to the needs of different clients through
transparently attached role objects. Please see sé&ciip2.1

x MCMPartyRole is an abstract class, and specializes MCMRole. It represents a set
of unique behaviors played by an MCMParty in a given con®dgase see
section7.12.2.2

x MCMPolicyRole is an abstract class, and specializes MCMRole. It represents a
set of unique behaviors played by an MCMPolicyObject in a given context.

Please see sectignl2.3

The following classes are not shownrFigure5 in order to keep the figure simple. Pleae the
appropriate sections for each class for more detail.

X MCMCustomer is a concrete class, and specializes MCMPartyRole. It represents a
particular type of MCMPartyRole that defines a set of people and/or organizations that
buy, manage, or usdCMProaductsfrom an MCMServiceProvideThe MCMCustomer
is financially responsible for purchasing an MCMProdiibe MCMCustomer is the
MCMPartyRole that is purchasing, managing, and/or using Services from an
MCMServiceProvider. This definition is based on thérdiéon from!"#$%Please see
section7.12.2.3

x MCMServiceProvideis a concrete class, and specializes MCMPartyRbtepresents a
particular type of MCMPartyRole thptovidesMCMProductsThis specifically includes
MCMServices. This definition is based on the definition fiidjn Please see section
7.12.2.4

X MCMAccessProvideis a concrete class, and specializes MCMPartyRole. It represents a
particular type of MCMPartyRole thahable MCMPartyRoles (typically
MCMCustomers) to gain entrance to a network (e.g., the Internet), by using an
MCMProduct. This specifically includes MCMServiceBlease see sectignl2.2.5

x MCMPartneris a concrete class, and specializes MCMPartyRole. It represents a
particular type of MCMPartyRole thatovidesMCMProductsand MCMServices to the
MCMServiceProvider in order to instantiate and manage MCMService elements, such as
0&06HUYLFH&RPSRQHQWYV H[WHUQDO WR WKH 6HUYLFH 3
based on the definition frofi]. Please see sectignl2.2.6

X MCMCapability is an abstract class, and specializes MCMMetaData. éseqmis a set of
features that are available to be used from an Entity. Each feature may, but does not have
to, be usedPlease see sectignl2.6.1

x MCMMEFNetworkFRunction is a concrete class, and specializes MCMCapability. It
generalizes the concept of an ETSI NFV NetworkFunction, and represents the features
and behavior of an MCMManagedEntity that may be used for a given set of external
interfaces while in a partitar state. It may specify attributes aspgkratiors, as well as
define nested MEFNetworkFunctions. It may also enumerate the actors thaPlesasi.
see sectiof.12.6.2

x MCMMEFDescriptor is an abstract class, and specializes MCMCapability. It generalizes
the concept of an ETSI NFV Descriptor. For example, metattatan technologies do
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not use metadata at design time only; they depend on changing metadiatage c

behavior. The ETSI NFV Descriptor is a static, design time collection of metadata. In
contrast, the MCMMEFDescriptor is metadata that can be used at design time as well as
runtime.Please see sectignl2.6.3

x MCMPolicyMetaData is an abstract class, and specializes MCMMetaData. It represents a
set of features and/or behavior that apply to a particular type of MCMPolicy@bgect
section7.12.9.

x MCMGeospatialMetaData is an abstract class, and specializes MCMMetaData. It defines
a type of metadata that provides explicit or implicit geographic information. It is defined
iQ ,62 3*HRJUD S KLEFOHNR EHPIMIDPR&3e see section
7.12.5

7.1.5 MCM Compliance

The MCM defines all common concepts that other models can use.

[D6]  In principle, users of a mod8HOULD be able to find the basic definitions of
all concepts that their project needs defined in the MCM.

[D7] If arequired oncept is not defined in the MCM, then that con@&gOULD be
added to either the MCM (if it is generally applicable to other models), or to a
model derived from the MCM; this enables the MCM, and its derived models,
to continually grow and serve the commmeeds of the MEF modeling
community.

[D8] New concepts that are added to the MGMOULD be in the form of a small
number of key model elements

[D9] Entire modelsSHOULD NOT be imported into the MCM, as they will likely
not be generally applicable to other progect

For example, if Policy wasot defined in the MCM, and a project needed to use Policy, then that
project should request that Policy be added to the MCM. Thisrsia@sean that the entire Policy
model is added to the MCM; rather, a small sehotlel elementare added to the MCM hiechy

so that a common Policy model can be built. This is how Policy is currently defined in the MCM.

Note that most projects will need to reference multiple model elements. For example, the Sonata
Ordering project will need to use classes, attributes, rationships from at least the
MCMUnManagedEntity hierarchy (e.g., locations and physical entities), MCMManagedEntity
hierarchy (e.g., Product, and possible Service, as well as their associated Definitions), MCMParty
hierarchy(e.g., people and organizatis), MCMBusinessObject hierarchy (e.g., orders and order
items), and MCMMetaDathierarchy.

[D10] If a project needs to add model elements (e.g., classes, attributes, relationships,

operations, constraints) to the MCMSHOULD conform to theprinciples in
this section
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The following sections define MCM model elements. Classes are not individually designated as
mandatory or optional, because the set of classes that are implemented depends on the application
being realized.

[R10] If a class is impkmented, then any mandatamodel elements defined by that
classMUST also be implemented

[R11] RequiremenfR10] means that any inherited model elements defined bgss cl
MUST also be implemented.

[R12] In particular, overriding attributes or operatidilelST NOT be done.

Care should be taken in defining relationshiplationships are inherited by the classes
participating in a relationship.
[D11] Subclasses that inherit relatidwss from their parent class&1OULD NOT
definea relationship that has the same behavior as inherited relationAthis.
this also applies to attributes and operations, it is much more common in practice
to see this requirement not followed.

7.1.6 Alignment With Other SDOs

The ONF TAPI model currently has a very well developed resource model. MCM is committed to
using this model (perhaps with suitable modifications) over time. This effort will be mostly
complete by version 2 of this model.

Ideally, an objecbriented information model can model a domain regardless of how it is
structured technologically (e.g., using a resouoteserviceoriented view). The MCM addresses
this through the use of established design patterns; this enables the modeler to fohasien
being represented, as opposed to how it is represented (e.g-sehest vs other mechanisms).

At this time, the ONF TAPI model is the only information model being considered for alignment.
Alignment with the TMF API data model is slated fornwan a future MCM release.

7.1.7 Alignment with Existing MEF Work

The MEF is currently proceeding with multiple modeling projects. Some of these predate the
MCM. An overarching goal of the MCM is to incorporate these models without invalidating them.
There arghree cases to consider: (1) existing models have no superclasses, (2) existing models
have superclasses defined in an external model, such as ONF TAPI, and (3) an existing modeling
project does not use an MCM pattern, and hence, contains objects thait diceotly map to

MCM.

The first case is straightforward. MCM, or a model derived from MCM, will define a superclass

for all classes in existing MEF models that have no superclasses. This ensures that all MEF models
share a common namespace, and caniinkey attributes, such as an objectlD, a name, and a
GHVFULSWLRQ 1RWH WKDW WKLV FDVH DOVR FRYHUV WKH F
FODVV" VLQFH WKDW 3URRW FODVV"™ ZLOO LQKHULW IURP R(
MCMInformationResource, or MCMMetaData).
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The second case is more complex, since the existing superclass lives in another model. The current
ONF TAPI model doesot have a single superclass, which means that many of its classes do not
have superclasses. Hence, for ON&PI specifically, this means ensuring that all classes used
from the ONF TAPI model by a MEF project have a superclass defined either in the MCM, or in

a model derived from the MCM.

The third case is the most complex. For example, ONF TAPI does noteusentiposite pattern,

and instead, uses recursive relationships. This either requires a model mapping (i.e., the ONF TAPI
class with a recursive relationship is mapped to an MCM composite pattern) or, for special cases,
ignoring the MEF pattern and simplypsuring that the ONF TAPI class inherits from the MCM

(or a model derived from the MCM). That being said, the default approach of MCM is to use the
composite pattern.

Future alignment with the TMF API data model is for further analysis and work in a falease

(note, the TMF API data model is different than a data model produced by the TMF SID; only the
TMF API data model is being currently considered). TMF alignment is harder than TAPI
alignment due to significant structural differences between the ARIlata model and the MCM

+this causes significant semantic differences to be taken into account. Examples include:

X There is no single root class, so some classes have no superclass

X There is no common use of inheritance for key attributes, such ashdr(rthey are
defined in a classpecific basis)

X There are significant differences in the inheritance hierarchies
X There are significant differences in patterns used

X There is no metadata class, let alone a metadata class hierarchy, in the TMF models
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7.2 Overview of Changes
This document contains the following changes to the previous release (MEF 78) of this standard:

X Incorporate enhancements to MEF 78 to support changes need by the Ordering and Pre
Ordering projectsthe most important of these are:

I Build a new pattern for representing Ordering and-@mering classes and
relationships

I Move affected classes from MCM to the MEF Business Model (MBM), which is
part of the Sonata IPS (MEF W77)

I Change multiplicity of the MCMAggregatesSimpleBusinessObject gagjon

I Note that by implementing the above changes, the MCM is stabilized and not
affected (at least for now) by the changes in the Ordering an@réiexing projects

X Reparenthe MCMServiceEndpoint class to facilitate representation of different Services
by the MEF Common Services projects

X Update model and corresponding documentation (in this standard) to be more explanatory
and consistent in nature

X Implement minor editorial clarifications
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7.3 MCMRootEntity Class Definition

MCMRootEntityis an abstractlass It is the top of the MEF Core Model (MCM) class hierarchy,

and specifies a set of attributes and relationships that are commoattealtlasses the MCM.
The attributes oMCMRootEntity define a common name, a descripteomd an objectID for alll

MEF classes. The objectID is defined modularly, so different namespaces can be defined and
interoperateThe composite object ID is defined using two slattributes: mcmObjectIDContent

and mcmObjectIDFormathis enablesll instances of all objects teuniquely identifiedIn the
MCM, all classes are rootedihis simplifies implementation.

Table3 defines the attributes of the MCMRootEntity class.

Attribute Name

Mandatory?

Description

mcmCommonName :
String[0..1]

&'!

()F+1%+1 14- %/011,/21.34.3+3/-+1,15+87.*3/289!
*23[*7*3 171 /I 3<-=1>-1%+1 1/, 231:91@)*<)!-)3!
' 3<-15+1< PP BOIA @/1%/1+'2318*2*-321+<'4 3]
B+5<)!,+1,/I"0,/C,-*/D},[21<'/7".2+1-'1-)3]
[,25I01< [E3/-* [+1'T1-) 31+ <" 431*/1 @) *<) 1*-1*+1
5+32E

[R13] The mcmCommonName attributdUST
NOT be used as a naming attribute (i.e.
uniquely identify an instance of the objeg

[D12] If an object does not hawe value for the
mcmCommonName  attribute, then
empy stringSHOULD beused

mcmDescription:
String[0..1]

(O*+1*+114-.%/01!,/21237*/3+!,!-3F-5,8! 7683?!
23+<.*4-*1'71-)31";3<-=!
[D13] If an object does not have

mcmDescriptionattribute, then an emp
string SHOULD be returned

String[1..1]

mcmObjectIDContent:

G3#

(03!?<?H:;3<->1J/-3/-1,--.*:5-31*+] 1+- */01! /2!
<'J-*/+1-)3IE,853!I'71-)3!";:3<->|=1()3!
?<?H:;3<->IK".?,-1,--.*:5-31237*/3+!-)31-943!'7!
*¥23/-*7*<,-*'[1-),-1*+1:3*/015+3217".1-)*+1";;3<-!
B3=0=1!LM>1INL>I1'A391!" H(GRARLP:*/,-*"/!
"71?2<?H:;3<->13'/-3/-1,/21?<?H:;3<->IK".?,-!
3/,:83+!1-)312,-,1?'238123E38'43.1-'1237*/3!-)3*.
'‘@/'7'.?,-1,/121<'[-3/-1-"1.34.3+3/-1,15/*P53!>|!
71N 3<-=

[R14] The value of this attributslUST NOT be
NULL or EMPTY string. al
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mcmObjectiIDFormat: G3#% (3!?7<?H:;3<->IK"?,-! - *:5-3I*+11+-*/01! /2!

String[1..1] <[-*[+1-)317'.?2,-15+321:91-)3!".  ;3<->17'/-3/-!
,--.*:5-31B3=0=1!LM>1INL>I1!A391!".IKOI&D=()
?<?H:;3<->13/-3/-! - *:5-3%+]1+-*/011,/2!

<'/-,*/+1-)31E,853!'71-)3!":3<->I=1()3!

<X FNT 2<PH:3<->10Y-3/-1,/2)
2<?H:;3<->IK'.2,-13/,:83+1-)312,-,17'238!
23E38'43.1-1237+/31)3* ' @/7".?,-1,/21</-3/-]
~1.34.3+3/-115/P531>[1'71 /I':3<-= |

I"#$% The value othis attribute MUST NOT be
NULL or EMPTY string! aI

Table 3. Attributes of the MCMRootEntity Class

Table 4 defines the operations for the MCMRootEntity class. Note that there are no individual
getters and setters for the mcmObjectIDContent and mcmObjectIDFormat attributes, since they
are used toghker as a tuple.

Operation Name Description

(O*+'43.,-*/ 1.3-5./+1-)*+1";3<-Q+!1?<?J"??'/&,?3!
MeMC N - %:5-31,+! -IR- */03>-1- A3+!/'"1*/45-14,.,23-3.+=!

g(tarting[l ﬁ)mmon ame() : [D14] If the mcnCommonNamattributedoes not have

value, then thegetMCMCommonNameperationj
SHOULD return an empty String.

O*+1'43.,-*/ 1+3-+1-)3I<5..3/-IE,853!'71-)3!
?2<?3??'1&,?3!,--.%:5-3I'"71-)*+1"; 3<-=1>-1- A3+! ]
setMCMCommonName( +*/083!R-.*/014,.,73-3.1!@)*<)!<'/-,*/+!-)3!/3@E,853!'7!
in inputString : String[1..1]) | -)3!?<?J'?7?'&,?73!,--*:5-3= !
[D15] An empty stringSHOULD be used to define g
empty value for thencmCommonName attribute
O*+1'43.,-*/ 1.3-5./+1-)*+1"::3<-Q+!?<?H:;3<->|!,--.*:5-3!
,+1LIR-*/01'71?758-*48*<*-91"S%!()3!7*.+-1383?3/-I<'/- */+H
?<?H:;3<->13'/-3/-1,-- *:5-31!,/21-)31+3<'/2 1</ *[+!
getMCMODbjectID() : -)3172<?H:;3<->IK".2,-1,-- *:5-3=1  ()*+1'43.,-*" [ 1- A3+
String[2..2] ['*/45-14,.,23-3.+= |

[R16] If either returned parameter is NULL or an em|
string, then an exceptidlUST be thrown.

setMCMODbjectiD( (O*+143.,-*[ 1+3-+1)31<5..3/-IE,853!'71-)3IE,853!'71-)3!
in objectContent : 2<?H:;3<->1=1()317* +-1%/45-14,. 23-3.1%+], IR-.*/011,/2!
String[1..1], 237%/3+1-)31/3@!E,853!'71-)317<?H:;3<->1J"/-3/-!

in objectFormat: String[1..1]) | ,--.*:5-3=!()3!+3<'/21*/45-14,.,73-3.1*+! IR-.*/01!,/2!
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237*/3+1-)31/3@!E,853!'71-)8k?H:;3<->IK".2,!
- *:5-3=]

I"#&% Both parameterSIUST NOT be NULL or EMPTY
strings!
O0*+'43.,-*1  1.3-5./4!-)*+!";;3<-Q+!?7<?13+<.*4-*1
. = %:5-31 +1 -IR-.*/03>-1- A3+!/'1*/45-14,.,?23-3.+=!
gfrtll:gaﬂ Eiiascrlptlon(). [D16] If the mcmDescription attribute does not hay

value, then the getMCMDescription operat
SHOULD return an empty String.

(O*+r43.,-*/ +3-+1-)3!1<5..3/-IE,853!'7!-)3!

?<?13+<.*4-7 1 - *:5-3171-) R+ 3<-=1>-1- A3+ 14+*/083!

SetMCMDescription( R'*/OI4,,93'31'@)*<)I<I/',*/+I')3|/3@IE,853"7')3|

in inputString : Stri ng[1..1]) | ?<?I13+<.*4-*/l,--*:5-3= |

I'#&% An empty stringSHOULD be used to define 3
empty value for tamcmCommonName attribute

Table 4. Operations of the MCMRootEntity Class

Note that there are no relationships (i.e., associations, aggregations, or compositions) defined
that involve RootEntity. This is because any such relationships would apply to the rest of the
MCM classes, anth doing so, wouldriiolate many software archkeitture principles.
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7.4 The MCMEntity Hierarchy

MCMEntities represent the characteristics and behavior of the spsiagmnmanaged, and have a
separate and distinct existenddie MCMEntity class has five abstract subclasses, as shown in

Figure®6.

MCMinfoResourceHasMCMMetaData
«OpenModelClass» & _ «OpenModelClass» &)
& MCMEntityHasMCMInfoResourceDetail & MCMEntityHasMCMMetaDataDetail
0.1 0." —1
T / ; / o e td) N
«OpenModelClass» 8] g + / 01 «OpenMode(ClassiZ] / ) OpenModelClass=2)
] MCMinformationResource / e = MCMEntity | 01 / 0.*| & MCMMetaData
MCMEntityHasMCMInfoResource MCMEntityHasMCMMetaData

«OpenModelClass» &)
1 MCMinfoResourceHasMCMMetaDataDetail

) ‘«Oper\Modt!C!ass» £ «Oper\Mode!C!ass»ﬂ «OpenModelClass» 2] «OpenModelClass» £]] «Opanode.'Cx'assﬂ
= MCMUnManagedEntity = MCMDomain ] MCMBusinessObject g MCMManagedEntity = MCMParty

Figure 6. MCMEntity Subclasses

The purpose of the MCMEntity hierarchy is to model the major different types of MCMEntities
that are of interest to the maged environment. From a classification theory pofnatiew, this

set of subclasses represent the next level of detail in categorizing what an MCMEmhatyles
defines the purpose ehch of these five subclassegho$ hierarchy, and aligns them to MEF 55

[1].
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Name of Class

Function

Relation to MEF 55

Defines the set of objects that a

Any object that is monitored

MCMEntity important to the managed or configured is typically a
environment subclass of MCMEntity.
Represents objects that are
important to the managed
environment, but which have no Not mentioned: needed for
MCMUnManagedEntity | inherent ability to digitally . ’I .
communicate and be managed. inventory and planning
Examples include chassis,
location, and cable duct.
MCMDomain represents
A collection of MCMEntities thaf] scope of control. It is the
share a commopurpose. In superclass of
addition, each constituent MCMManagementDomain,
MCMDomain MCMEntity in an MCMDomain | which is used to apply polic
is both uniquely addressable an| to
uniquely identifiable within that | MCMManagementEntities.
MCMDomain. Applicable to all MEF55
IRPs.
Represents objects that have th
following common semantics: (1
each has the potential to be ggzgfjcr?:sa%f dPSrZ?\l;Iigté as
managed; (2) each can be well as ter’nplates for th’eir
MCMManagedEntity associated with at least one .
ManagementDomain; (3) each i creation and management.
i Applicable to all MEF55
related to Products, Resources,
: IRPs.
and/or Services of the system
being managed.
Enables Business
Applications to communicat
Represents business concepts, | with other functional
MCMBusinessObject such as Orders and Orderltems| components of the LSO RA
to order Products, Services
and Resources
Represents either an individual
person or a group of people that Superc_:las_s of Pers_on and
. Organization. Applicable to
MCMParty have a set of (possibly ;
AT representing roles that peoy
changeable) responsibilities ang Y
functions. or organizations play.
Table 5. Functions of the MCMEntity Class and its Subclasses
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7.5 MCMEntity Class Definition
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This isan abstractlass, and specializes MCMRootEntity. It represents objects that are important
to the managed environment. Entities represent the characteristics andbelhdkie system

being managed, and have a separate and distinct existenkECMEntity is not just a collection

of attributes or an abstraction of behavior. The subclasses of MCMEntity may play one or more
business functions, and may be managed or ungean@using digital mechanisms). Examples
include Chassis, Rack, and CableDuct (unmanaged) and Product, Service, and Resource
(managed).

This class does not currently define any attributes. Its significance is from an ontological
perspective, as it definestype of class that is different than its two sibling clasdas.is realized
by the presence s uniquerelationshipsompared to its sibling classes

Table6 defines the operations for this class.

Operation Name Description |

This operation returns the set of MCMMetaData
objects that are currently attached to this particul
MCMEntity object. The return value is anray of
one or more objects of type MCMMetaData. This
operation follows all instances of the
getMCMMetaDatalList() : MCMEntityHasMCMMetaData aggregation (i.e.,
MCMMetaData[1..*] from this MCMEntity object to each MCMMetaDat
object attached to it), and returns the associated
MCMMetaData objectssaan array.

[D18] If this object does not have any attac:l
MCMMetaData, then a NUL
MCMMetaData objecEHOULD be returneg
by the getMCMMetaDataL.ist operation.

This operation defines the complete set of
MCMMetaData objects that will be attached to thig
particular MCMEntity object. This operation takes
single input parameter, called attachedMetaDatal.
which is an array of one or more MCMMetaData

objects. Thioperation creates a set of aggregatior

setMCMMetaDatalL.ist( between this particular MCMERntity object and the
in attachedMetaDatalL.ist : of MCMMetaData objects identified in the input
MCMMetaData[1..*]) parameter (i.e., if there is an array of 5

MCMMetaData objects, then 5 aggregations will b
created, where the sad for each aggregation is th
MCMEntity object and the destination is the
appropriate MCMMetaData object in the input
parameter list). Note that this operation first delet
any existing attached MCMMetaData objects (an
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instantiates a new set of MCMMetaData objects; i
doing so, each MCMMetaData object is attached
this particular MCMEntity object by first, creating &
instance of thtACMEntityHasMCMMetaData
aggregation, and second, realizing thagragation
instance as an association class.

[D19] Each  aggregation created by §
setMCMMetaDataListoperation SHOULD
have an association class (i.e., an instang
the MCMEnttyHasMCMMetaDataDetai
class).

their aggregations and associataasses), and thenl

setMCMMetaDataPartialList(
in attachedPartialMetaDatal.ist :
MCMMetaData[1..*])

This operation defines a set of one or more
MCMMetaData objects thatill be attached to this
particular MCMEntity object WITHOUT affecting
any other existing contained MCMMetaData objeg
or the objects that are contained in them. This
operation takes a single input parameter, called
attachedPartialMetaDataList, which is aragrof one
or more MCMMetaData objects. This operation
creates a set of aggregations between this particu
MCMEntity object and the set of MCMMetaData
objects identified in the input parameter.

[D20] Each  aggregation created by
setMCMMetaDataPartialList operation
SHOULD have an association class (i.e.,
instance of th
MCMEntityHasMCMMetaDataDetail class

deIMCMMetaDataL.ist()

This operation deletes ALL instances of attached
MCMMetaData for this particular MCMEntity. This
operation first removes thassociation class, and
second, removes the aggregation, between this
MCMERntity object and each MCMMetaData objecy
that is attached to this MCMEntity object. This
operation has no input parameters.

deIMCMMetaDataPartialList(
in attachedPartialMetaData-List :
MCMMetaData[1..*])

This operation deletes a set of MCMMetaData
objects from this particular MCMEntity. This
operation takes a single input parameter, called
attachedPartialMetaDataList, which is an array of
or more MCMMetaData objects. This operatiost,
removes the association class and second, remo
]

the aggregation, between each MCMMetaData o
specified in the input parameter and this MCMEn
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[R18] All other aggregations between t
MCMEntity and other MCMMetaData obje
that are not spedéd in the input paramet
MUST NOT beaffected.

This operation returns the set of I
MCMiInformationResource objects that are curren
attached to this particular MCMEntity object. The
returnvalue is an array of one or more objects, of
type MCMInformationResource. This operation
follows all instances of the

_ MCMEntityHasMCMInfoResource aggregation fro
getMCMInfoResourceList() : this MCMEntity object to each
MCMinformationResource[1..*] MCMInformationResource object attached to it, af
returns the ssociated MCMInformationResource
objects as an array.

[D21] If this object does not have any attac
MCMiInformationResource objects, then
NULL MCMinformationResource obje
SHOULD be returned by th
getMCMInfoResourceLisbperation

This operation defines the complete set of
MCMiInformationResource objects that will be
attached to this particular MCMEntity object. This
operation takes a single input parameter, called
attachedInfoResauaeList, which is an array of one ¢
more MCMInformationResource objects. This
operation creates a set of aggregations between t
particular MCMEntity object and the set of
MCMInformationResource objects identified in theg
input parametemMote that thisoperation first deletes
any existing attachelllCMInformationResource

setMCMInfoResourceList( objects (and their aggregations and association
in attachedinfoResourcelist : ClasseS), and then instantiates a new set of
MCMInfoResource[1..*]) MCMInformationResourcebjects; in doing so, eac

MCMiInformationResourcebject is attached tihis
particular MCMEntity object by first, creating an
instance of the MCMEntityHasMCMInfoResource
aggregation, and second, realizing that aggregatig
instance as an association class.

[D22] Each  aggregation created by
setMCMInfoResourcelList operation
SHOULD have an association class (i.e.,
instance of th
MCMEntityHasMCMInfoResourceDetall
class).
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This operation defines a set of one or more
MCMInformationResource objects thatll be
attached to this particular MCMEntity object
WITHOUT affecting any other existing contained
MCMiInformationResource objects or the objects t
are contained in them. Ehoperation takes a single
input parameter, called

_ . | attachedPartialinfoResourceList, which is an array
setMCMInfoResourcePartial List(in | gne or more MCMinformationResource objects. T
attachedInfoResourcéartialList : | gperation creates a set of aggregations between t
MCMinfo - particular MCMEntity object and the set of
Resource[1..*]) MCMInformationResource objects identified in the
input parameter.

[D23] Each created created by
setMCMInfoResourdeartiaList aggregatio
SHOULD have an association class (i.e.,

instance of th
MCMEntityHasMCMInfoResourceDetail
class).

This operation deletes ALL instances of attached
MCMInformationResource objects for this particul
MCMEntity. This operation first, removes the
association class, and second, removes the
aggregation, between this MCMEntity object and
each MCMInformatioResource object that is
attached to this MCMEntity object. This operation
has no input parameters.

delIMCMInfoResourceList()

This operation deletes a set of
MCMiInformationResource objects from this
particular MCMEntity. This operation takes a singl
input parameter, called
attachedpartialinfoResourcelList, which is an array
one or more MCMInformationResource objects. T
delMCMinfoResourcePartialList( operation first, removes thg association class and
: : . second, removes the aggat¢ign, between each
in attachedPartialMetaData : . : e

* MCMInformationResource object specified in the
MCMMetaData[1..*]) . : .

input parameter and this MCMEntity.

[R19] AIll other aggregations between t
MCMEntity and othe
MCMinformationResource objects that
not identified in the input paramet®fUST
NOT beaffectal.

Table 6. Operations of the MCMEntity Class
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MCMEntity defines two relationships, called MCMEntityHasMCMInfoResource and
MCMEntityHasMCMMetaDataas shown irfrigure®6.

MCMEntityHasMCMInfoResource is an aggregation, anddefines the set of
MCMInformationResource objects that are associated with this partisetaof MCMEntity
objects. Its multiplicity is defiedto be 0..1+0..*. This means thathis aggregation is optional

L H WKH 3~ SDUW RI WKH FDUGLQDOLW\ , I WKLV DJJUH.
0..1 cardinality), then zeror moreMCMInformationResourcebjects can baggegated by this
particular MCMEntity object Note that the cardinality on the part side
(MCMiInformationResource) is 0..*; this enables an MCMEntity object to be defined without
having to define an association MCMInformationResource objethe semantics b this
aggregation are defined by the MCMEntityHasMCMInfoResourceDetail association class. This
enables the semantics of the aggregation to be defined using the attributes and behavior of this
association class. For examplecan be used to define whithCMInformationResource objext
are allowed to be associated with which MCMEntity objects.

MCMEntityHasMCMMetaDatas an aggregation, ardkefines the set diCMMetaData objects

that are associated with this particular set of MCMERntity objects. Its mulltypiscdefinedto be

0..1 #0..*. ThismeansthaWw KLV DJJUHJDWLRQ LV RSWLRQDO L H WKH 3
WKLY DJJUHJDWLRQ LV LQVWDQWLDWHG H J VWiKribré ©~ SDUW
MCMMetaDataobjects can baggegated by thigarticular MCMEntity objectNote that the

cardinality on the part side (MCMMetaData) is 0..*; this enables an MCMEntity object to be
defined without having to define an MCMMetaDatadject for it to aggregatdhe semantics of

this aggregatin are defined by the MCMEntityHasMCMMetaDataDetail association class. This
enables the semantics of the aggregation to be defined using the attributes and behavior of this
association class. For example, it can be used to define which MCMMetaData algedtewed

to be associated with which MCMEntity objects.

Both of the above association classes can be further enhanced by using the Policy Pattern (see
Figure3) to define policy rules that constrain which part objects i€MMetaData) are attached

to which object. Note that MCMPolicyStructure is an abstract class that is the superclass of
imperative, declarative, and intent policy rules.

7.5.1 MCMEntityHasMCMMetaDa taDetail Class Definition

This is an association class. Its purpose is to define descriptive and/or prescriptive characteristics
and behavior of the MCMEntity object that this MCMMetaData object is aggregatdclbig.7
defines thaattributes for this class

Attribute Name Mandat Description
ory?
mcmEntityEnableStatus : &H! (0*+13/5?3.,-*1237*/3+! @)3-)3.!-)3!TIT U/-*-9!
MCMEntityEnable[ 0..1] ";3<-1 ), I TIT T3-,1,-,1:3<-1.373.+!1-" 1%+
3/,:832!7'.1/'.?,8!'43.,-*"I['-= I()3'E,853+!,.314
237*/321*1-)3TJITU/-*-9U/,:83 13/5?3.,-*/11,/2!
*/<8523V
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NUMMHM

HB&(

NUE&WXYUIZKHMZ2WYY

HNUE&WXYUIZKHMZ(UR(ZH&YG

M>RWXYUI

NL&[&H\& !

'0% The default value for thj
mcmEntityEnableStatuattribute SHOULD
be2 li.e., ENABLED_ FOR_ALL)!

TimeAndDate[0..1]

mcmEntityValidEndTime: &HI | O*+1*+11(*23W/21,-3!,--.*:5-3]1*-1<'/- */+1 |
TimeAndDate[0..1] 2,-3+-,241 [211-*?3+- 24 =b-1237*/3+!1-)312,-3!,/2
-*231-),-1-)3! TITU/-*-91-'1@)*<)!-)*+!
TITT3-,1,-,1*+1,-- <)32!*+1/'18'/03.1E,8*2!,/2!
,E,*8,:83!-':315+32+
[D25] ThisattributeSHOULD have acomplete anc
valid time andbr date
[02] The implementationMAY ensure that th
fields in this data type are set to an appropi
defaultvalue
mcmEntityValidStartTime: &H! O*+*+11(*23W/21,-3!,-- *:5-3]1*-I<'/- */+1]12 -3 6

+-,241, /21 1-%?3+- 24  =b-1237*/3+1-)312,-3!,/2!

-¥231-),-1-)3ITITU/-*-9l-"1@)*<)1-)*+ |

TITT3-,1,-,1*+] -- <)32!*+1E ,8*2! /2! E,*8,:83!-']

:315+324

[D26] ThisattributeSHOULD have acomplete anc
valid time andbr date

I*+06 The implementationMAY ensure that th
fields in this data type are set to an appropi
default value

Table 7. Attributes of the MCMEntityHasMCMMetaDataDetail As sociation Class

Operation Name

Description

getMCMEntityEnableStatus :
MCMEntityEnable[1..1]

O*+1'43.,-*/ 1.3-5./+1-)317<?U/-*-9U/,:83R-,-5+!'7!
EHHBITITITU*-91 [2ITITT3- I, - ' 3<-+=1()3!
.3-5./IE,8531*HB!'71-)318*-3.,8+1237*/32!:9!-)3!
TITU/-*-9U/,:8313/523.,-*/11,/2]  +*0/*7*3+1@)3-)3
)3ITITT3-1,-,1,448*321- 1)+ TITU/-*-913/,:83+!
*11:315+321" I/ %
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setMCMENntityEnableStatus(
in inputStatus :
MCMEntityEnable [1..1])

(O*+143.,-*] 1+3-+1-)31<5..3/-1E,853!'7!-)3!
2<?U/-*-9U/,:83R-,-5+!'71-)*+14+3-1'7ITITU/-*-91, /2!
TITT3-,1,- 1" 3<—+=1>-1- A3+ 14+*/0831%/45- |
4,.,23-3.11'71-943I TITU/-*-9U/,:83 11@)*<)!*#!
3/523.,-%/1-),-1237%/3+ 1@)3-)3.1-)3ITITT3-,1,-,!
A448*321-"1-*+HI TITU/-*-913/,:83 +1*-1-1:315+321".1/'-= |

(*+1'43.,-*  1.3-5./+1-)312,-31 /21231 -1 @)*<)!-)*+!
U/-*-91%+17'18'/03.1E,8*21,/21)3/<311/-1,:83!-'1:3!
5+32=1>-1.3-5./+1,12,-,-9431'71-9431(*23W/2l,-3=

getMCME ntityValidEndTime : [D27] This attribute SHOULD have acomplete anc
TimeAndDate[1..1] valid time andbr date
[O4] The implementatioMAY ensure that the field
in this data type are set to an appropriate de
value
(O*+"'43.,-*/ +3-+1-)3!<5..3/-IE,853!'7!-)3!2,-3!,/2!

setMCMEntityValidEndTime(
in endTime : TimeAndDate[1..1])

*231 -1@)*<)!-)*+IU/-*-91*+1/18'/03.!E,8*2!,/2!,:83!-'I

:315+32=1>-1- A3+!,1+*/083!*/45-14,.,73-3. 1! @) 7!

-9431(*?3W/21,-3]!-)*+!*+15+32!1-'1+3-1-)3!

?<?U/-*-97 8*2*-9U/2(*?3!-'L1/I3@!E,853=

[D28] This attribute SHOULD have acomplete anc
valid time andbr date

getMCMEntityValidStartTime :
TimeAndDate[1..1]

(O*+'43.,-*/ +3-+!-)3!<5..3/-1E,853!'7!-)3!12,-3!,/2!
-*231,-1@)*<)1-)*+1U/-*-91*+1E 8*2! /21 ,:83!-'1:315+327
-, A3+ 1+*/0831*/45-14,.,23-3.1!@)*)+!'71-943!
(*?23W/2I1,-3]!-)*+!*+15+321-"1+3-1-)3!
?2<?U/-*-9N 8*2*-R-,.-(*?3!-'LI/I3@!E,853%
[D29] This attribute SHOULD have acomplete anc
valid time andbr date
The implementatiofMAY ensure that the field

in this data type are set to an appropriate de
value

[O8]

setMCMENntityValidStartTime(
in startTime :
TimeAndDate[1..1])

O0*+I'43.,-*/ 1+3-+1-)31<5..3/-IE,853!'71-)312,-3! /2!

*231-1@)*<)1-)*+1IU/-*-91*+17* +-1E 8*2! /21,:831-'1:3!

5+32=1>-1- A3+!,1+*/083!*/45-14,.,73-3.11 @) *,J!1*+

-943!1(*?3W/21,-3]!-)*+!*+15+32!-"1+3-1-)3!

?<?U/-*-97,8*2*-9U/2(*?3!-'L1/I3@!E,853=

[D30] This attribute SHOULD have acomplete anc
valid time andbr date

Table 8. Operations of the MCMEntityHasMCMMetaDataDetail Association Class
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7.6 MCMUnManagedEntity Class Hierarchy

MEF Core Model

The MCMUnManageé&ntity class hasvo subclasses, as shownRigure?.

«OpenModelClass» 2 «OpenModelClass» 2]
M N ] o
£ MCMUnManagedEntity MCMMgdEntityRefersToMCMUnMgdEntity |_Ee MCMManagedEntity
0“- ‘h‘\\~ 0“'
«OpenModelClass» ]|

& MCMMgdEntityRefersToMCMUnManagedEntityDetail

«OpenMode:'Ciassxﬁ ; : «OpenModelClass» (2]
E2 MCMLocation MCMPhyEntityHasMCMLocation ] MCMPhysicalEntity
0.* 0.1
«OpenModelClass» 2]

& MCMPhyEntityHasMCMLocationDetail

Figure 7. MCMUnManagedEntity Subclasses

The purpose of the MCMUnManagedEntity hierarchy is to modehthpr different types of
MCMEntities that cannot be intrinsically managed, yet are of interest to the managed environment.
Note: in the MCM, any purely physical object is defined as unmanageable. Examples include
geographic areas, building, Racks, Chasarg] other purely physical Entities. Management
capabilities are provided by the logical objects that are attached to a physical object.
MCMUnMangedEntity objects are important to the managed environment because they provide
context (e.g., where a custonpeemise equipment is located) and a point of reference (e.g., ensure
that cell coverage covers this geographic area).

Table9 defines the purpose efch of the subclassestbis hierarchy, and aligns them to MEF 55
[1].
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Name of Class

Function

Relation to MEF 55

MCMUnManagedEntity

Represents Entities that are
important to the managed
environment that have no
inherent ability to digitally
communicate and be managed.

Not mentioned, but clearly
needed fotnventory, Order
and other functions

MCMLocation

Represents points or areas that
contain physical objects that are
important to the managed
environment.

Some types of locations
(e.g., Sites) are mentioned
butneedsa more general
model.

MCMLocationAtomic

A subclass of MCMLocation tha
representstandalone Locations.

Not mentioned, but clearly
needed. Examples include
standalone structure or
area.

MCMLocationComposite

A subclass of MCMLocation tha
represents set of Locations that
form a treelike hierarchy.

Not mentioned, but clearly
needed. Examples include
nested Locations (e.g., a
rack within a wiring closet
within a floor within a
EXLOGLQJ«

MCMPhysicalEntity

RepresentphysicalEntitiesthat
are important to the managed
environment that cannot be
managed electronically.

Examples include Rack,
Chassis, Slot, Port, Card,
Cable Duct, Shelf.

Table 9. Functions of the MCMUnManagedEntity Class and its Subclasses

7.6.1 MCMUnManagedEntity Class Definition

This isan abstraatlass, and specializes MCMEntity. It represents MCMEntities that are important

to the managed environment, bwihich have no inherent ability to diglly communicate with
other MCMEntities. Hence, they cannot be managedigital mechanisms.

The current version of this CfCB defines two maubclasses of MCMUnManagedEntity, called

MCMLocation and MCMPhysicalEni. They are described further in sectioh6.2and7.6.6

below.

This dass defines a single attribute, which is definedable10.
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¥ 4 L

Description
(O*+1*+!1,IX"83,/,--.*:5-3=I>71-)3E,853!"7!-)*+!
,-=.*:5-3*+I(MLU1!-)3/1-)*+ITJTL/T,/,032U/-*-9!
*+1,1-'4'/9?1B*=3=11,1/,723!'71,148,<3D=IUF,?483+!
mcmlsToponym]O0..1] &H! ]Jvop "N pesStu E&"N]S >} S]iv_ v

N E Z]A 0& ]o0]8C_X dzZ A op }
<'[-,*/32!*/1)31?<?7'??'/&,?3!,-- . *:5-311".1*/!
J<5+-"21) -- *:5-31 22321-'1-)*+1<8,+4=

Attribute Name Mandatory?

Table 10. Attributes of the MCMUnManagedEntity Class

Table11 defines the operations for the MCMUnManagedEntity Class.

-#I$"&'()  *
(O*+'43.,-*'/ 1.3-5./+!-)3!E,853!'7!-)31?2<?>+('4'/97!
,--.*:5-3=1>71-)31E,853!'71-)*+!,-- *:5-31*+|(MLU1!-)3/1-)¥
TJTL/T,/,032U/-*-91*+! 1-'4'/9?1B*=3=11,!/,?23!'7!,!
%0 X /£ U%0 * ]Jvou N pesStu E
AN E Z]JA o0& Jo]3C_X
(O*+'43.,-*'/ 1+3-+!1-)3!<5..3/-IE,853!'7!-)3!
?2<?>+('4'/9?!,-- *:5-3=1>-1<"/- */+! 1+*/083!1*/45-!
#&1213.4("()5,= * 4,.,73-3.1!'71-943!X"83,/=1>7!-)3!E,853!'7!-) - *:5-3!
N*SA(M()5,46*7((8#%)9:;<? * *+I(MLUL1-)3/1-)*+ITITL/T,/,032U/-*-91%+1 1-'4'/97!

B*=3=1!,1/,23!'7!,1483D=!UF,?483+!*/<8523!

N peStu EN]S >} E"]}GEiZ]\A o0& ]Jo]sSC

I"H$%8&'()*+% # *

*

0#&1213.4("()5,*6*7((8#%)9:;;:<
*

Table 11. Operations of the MCMUnManagedEntity Class

At this time, no relationships are defined for the MCMUnManagedEntity dtatises participate
in one relationship, called MCMMgdEntityRefersToMCMUnManagedEntity; see set8oh
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7.6.2 MCMLocation Class Design

This section provides background information that describes the design of the MCMLocation class
hierarchy. Location design can be very complex, as multiple diffefactors (e.g., local
conventions describing geographic areas, the coordinate system used, and internationalization
factors) must be considered. The current MCM design provides a simplified approach that can
include these and other factors later.

7.6.2.1 Requiranents

The design of the MCMLocation class hierarchy meets the following requirements:

[O6]

[07]

[08]

[09]

[R20]

[D31]
[D32]

[R21]

[010]

Any physical entityMAY have an associated physical location; this is met by
defining an aggregation, called MCMPhyEntityHasMCMLocation, which is
shown inFigure?.

Any managed entitfAY have an associated physical location; this is met by
defining an association, called MCMMgdEntityRefersToMCMUnManaged
Entity, which is showririgure?.

Any managed entitfAY have an associated physical location; this is met by
defining an association, called MCMMgdEntityRefersToMCMUnManaged
Entity, which is showrn Figure7.

LocationsMAY be defined as starmlone or hierarchical structures (e.g., a
single location, such as a postal address, or the location of a room onia floo

a building at a site); this is met by using the composite pattern to define atomic
and composite locations (i.e., MCMLocationAtomic and
MCMLocationCompositetsee sections.6.4and7.6.5, respectively).

Location dataMUST be specified as either a geocode or a set of points that
bound an area (e.g., a polygon).

Geocodalaa SHOULD be provided in text
Geocode dat&8 HOULD be defined as either relative or absolute.

Relativegeocodesre textual descriptions of a location that, by itself, cannot
provide an exact location. A relative geocddgST be specified using one or

PRUH DEVROXWH JHRFRGHY DV D UHIHUHQFH )RU
QRUWKZHVW RI1 EXL O Gebepde that usas tbe ldddt@mof\buildidg J

A3 as its reference. In contrast, absolute geocodes are textual descriptions of a
location that, by itself, can provide an exact location. For example, a USPS ZIP
code (or even a USPS ZIP+4 code) is consideretvsmie geocode. However,

it is thought of as a polygon. Different geocoding systems use different
FRPSXWDWLRQ PHFKDQLVPV HJ D FHQWURLG WR

There is a surprising amount of variability in expressing an address. The
geocoding processMAY use additional mechanisms, such as address
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normalization, to reduce this variability. Some geocoders also provide a degree
of precision or confidence in their result.

7.6.2.2 Design

One approach to enabling a location to reference anothatidods to define an attribute for
referencing the name of the class that it refers to. This is a poor choice for at least two reasons.
First, a location is a Class, and hence, using an attribute to refer to the name of a Class is better
accomplished bysing an association. Second, what if there are multiple references (e.g., a street
address might not correspond to a known street address in the geocoding database, so it is common
practice to use two addresses and interpolate).

Given that we need an as&i®n, the next decision is, between which objects? This depends on
how location is represented. For geocodes, the typical practice is to provide a set of input data, and
use a geocode service to turn those data into a geocode. This is complicatethbyttied the

actual location (e.g., a postal address, or even a land parcel) is owned by a different administrative
authority (e.g., the government). Hence, in this version of the MCM, a geocode is modeled as a
subclass of InformationResource (see sectidd). Since an aggregation already exists between
MCMEntity and MCMInformationResource (see sectibt.3, all that is needed is to define a

new subclass of MCMInformationResource, called MCMGeocode; this is shdviguire8.

«OpenModelClass» (2]
g5 MCMEntityHasMCMInfoResourceDetail

«OpenModelC lassi2l «OpenModelClass» L]
= MCMEntity 0.1 0." | E] MCMinformationResource

MCMEntityHasMCMInfoResource

«OpenModelClass» (2] «OpenMode:'C:’ass»ﬂ «OpenModeICIass»ﬂ «OpenModelClassx» 2]
. m . — S
£ MCMUnManagedEntity = MCMContact = MCMGeocode = MCMNetworkAddress

Figure 8. Representing Geocodes in MCM

Note that any subclass of MCMUnManagedEntity may have any of the three subclasses of
MCMInformationResource; the particular set of MCMInformationResoalgecs usedmay be
restricted by thICMEntityHasMCMInfoResourceDetail association class.

Figure 9 shows both the MCMLocation and MCMPhysicalEntity class hierarchies and their
relevant relationships froitme previous discussions.
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«OpenModelClass» 2
= MCMEntityHasMCMInfoResourceDetail

«OpenModelClass»%) «OpenModelClass» 2
= MCMEntity 0.1 / 0.*| & MCMinformationResource

MCMEntityHasMCMInfoResource

[ 1

«OpenModelClass» 2 l I
£l MCMUnManagedtntity «OpenModelClass+2) «OpenModelClass> 8| [ <OpenModelClasss D)
«OpenModelClass» &) £} MCMGeocode MCMNetworkAddress ] MCMContact
& MCMHaslLocationDetail
[ ]
«OpenModelC[ass»—'J MCMPhyEntity HasMCMLocation «OpenModelClass» 2
¢ MCMLocation 01 0/. MCMPhysicalEntity MCMHasPhysicalEntity
0.* £ 0.. .
«OpenModelClass» 2

& MCMPhyEntityHasMCMLocationDetail «OpenModelClass» 4]
&= MCMHasPhysicalEntityDetail

MCMHasLocation

]

«OpenModelClass» t] «OpenModelClass» L] «OpenModelClass» 2 «OpenModelClass» L]
0.1 MCMLocationComposite | MCMLocationAtomic ! MCMPhysicalEntityAtomic =4 MCMPhysicalEntityComposite | 0.1

Figure 9. MCMLocation and MCMPhysicalEntity Hierarchies

7.6.3 MCMLocation Class Definition

This isan abstractlass, and specializes MCMUnManagedEntity. It represents a point or area that
an Entity may occupyAn MCMLocation can be one of two things: (1) a unicestimated or
actual geolocatigror (2) the coordinates of an enclosing container (e.g., a polyhetdedrlefines

the perimeter of the locatiomn either case, MCMGeospatialMetaDatan beused to provide
additional descriptive and/or prescriptivéata as require@e.g., building colors and entrance
instructions for different times, respectively).has two subclasses, MQMcationAtomic and

MCM LocatiorComposite which are described in Section$.4and7.6.5 respectively.

Metadata information i® key part of any geolocation. Several standards exist on defining
geospatial metadata information. Hence, the MCM provides a subclass of MCMMetaData, called
MCMGeoSpatialMetaData, to represent such informatidate that an explicit relationship
between MCMLocation and MCMMetaDatanstrequired, since MCMLocation is a subclass of
MCMEntity, and MCMEntityHasMCMMetaData already exists to aggregate MCMMetaData
MCMEntities.

Another example of metadata is to provide generic information, such as information that
FDWHJRUL]JHVY WKH EXVLQHVVY UROH WKDW D SDUWLFXODU 06¢
381, 6LWH"~ RU 3% L OlgsliQripi®Beated-ustythe MCMEntityHasMCMMetaData
aggregation (note that this aggregation is inherited from MCMEntity). Another use of this
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approach is to define information describing or prescribing characteristics and behavior of the

location. For example, metadata couldused to provide ofhour entry instructions to a building.

Note that"#$%lefines four different types of address formatting options (i.e., fielded address,
formated address, address reference, and geographic point). Since each of these options are really
complex data structures, this is implemented in the MCM using metadata to represent each of these

addresses. Once again, the MCMEntityHasMCMMetaData is usedaich ahe appropriate
subclasses of MCMMetaData to the appropriate subclasses of MCMLocEiole.12 defines
the attributes of th®ICMLocationclass.

Attribute Name

Mandatory?

Description

mcmlisAbsoluteData :
Boolean[1..1]

GUR

(*+1*+11X"83,/1,--.*:5-3=I>71-)3IE,853!'7!-)*+!
;== *:5-3*+I(MLU1!-)3/1-)31?<?Y'<,-*/] -,
<8,++!,--.*:5-3I</- */+!:+'85-31*/45-12 - =!
H-)3.@*+31!-)31?<?Y'<,-*/],-,1<8,++! -- *:5-3!
<'[-,*/+1.38,-*E3!2,-,=1&'"-3!-),-1.38,-*E3!*/45-!
237*/3%1.38,-*E3!03'<'231!@)*<)!*+12343/23/-
''B,/2!03'0.,4)*<,889!.38,-*E3!D!'-)3.!

03'<'23 18'<,-*'/+ 2

mcmlisEstimatedLocation
: Boolean[0..1]

&H!

(O +1*+11X"83 /I, --.*:5-3=1>71-)3IE, 853! 7+

== *15-315+ (MLULL-)3/1-)*+18'<, -*/1%+1 /1
3+-*2,-321E,853=1H-)3.@*+311-)*+18'<,-*//1*+1,
4.3<*+3\E,893=

mcmisFixedBoundary :
Boolean[0..1]

&H!

(O*+1%+1,1X"83,/1,-- *:5-3=1>71-)3IE,853!'71-)*+!
- *5-31+1(MLULI-)3/1-)*+I TITBY'<,-*/1), +!
@38837%/32!:'5/2, *3+=1H-)3.@*+31!"/3!".!
2'.31:'5/2, *3+I71HTITY'<,-*/1, 3!
27%05'5+1/2_'1<,[1<),/03= |

mcmlisGeocodelocation :
Boolean[1..1]

GUR

(O*+1*+1,1X"83,/1,--. *:5-3=1>71-)3IE,853!'71-)*+]
- *:5-31+|(MLULI-)3/1-)*+18'<,-*'[1+1 /1<-5 8]
' 13+-+2,-32103'<'23=1H-)3.@*+311-)*+18'<,-*/I
*+123+< *:321:91 /13/<8'+*/01</- */3.1B3=0=11,!
4'89)32.'/D=1>/11-)I<,+3+11-)318'<,-*/IB*=3=1!
1)3103'<'231".1-)314%/-+1237*/*/01-)3!
4'89)32.'/D!,.31237*/321:91-)3!

2<Y'<S,*l,-,  Y*H<B A4+ - *:5-3=

mcmLocationDatalList :
String[1..*]

GUR

O+ /L. 9171+ */0), - *:5-3+=IU,<)1+-.¥/0!
KLY o %2531 K[+ 1K[45-12 - 1]
23-3.2%/31-)318'<,-*/=1>71-)3!
2<?7>+N3'<'23Y'<,-*/1<8,++! - *:5-31*+(MLU1
)3/1)312,- 1<) ¥[321K/1)*+] - *:5-31%+1-)3]
*/45-1-1,103'<'2%/014.'<3++=1()*+12,91<'/+++-]
71/3117" 31 - *:5-3+=1H-)3.@*+311-)312,-,!
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<'[-*[321*1-)*¥+1 - *:5-31<'/- */1-)3]
<".2*%/,-3+1'7113/<8'+*/01<'/- *[3.1'71-)*+]
TITY'S,-*/]l-)*+1*+1-94*< 889!237*/32!,+!'/3!
,--.*:5-3143. I<".2*%/,-3= |

[D33] If the value of the mcmLocationDatal §

attribute is not known, then an emj
string SHOULD be returned.

(F+1%+1 [I'4-%] 81X"83,/1,-- *:5-3=1>71-)3]
E,8531'71-+1 - *:5-31%+1(MLU1!-)3/!-}*:a<-!
&H! 34.3+3/-+1,18'<,-¥[1-) -1*+1%/1)3148 //*/0!
+-,03+11,/212'3+1/-193-14)9+*< 8891 3F *+-=!
H-)3.@*+311-)*+18'<,-*/12'3+1<5, 3/-8913FF+-=

mcmisPlannedLocation :
Boolean[0..1]

Table 12. Attributes of the MCMLocation Class

Tablel13 defines the operations for tMCMLocationClass.

I"H$%6&'() *+00,# * #I$7&()  * |

(O*+1'43.,-*/ 13-5./+1-)3IE,853!'71-)31?7<?>+W:+'85-3],-,!
0#&1213.>@.(8A8H-%6&%=7*6 | - *:5-3=1>71-)3IE,8531'71-)*+1 - *:5-31%+|(MLULI-)3/1-)*+!
7((8#%)9:;:< * TITY'<,-*/1.34.3+3/-+],:+'85-318'<,-*/12,- =IH-)3.@*+31 1-)*+!

* TITY'<,-*/1I':3<-1.34.3+3/-+1.38,-*E318'<,-*/12,- 1B*=3=1!-)3!
8'<,-*/ 1¥+1.38,-*E3I51-)3.18'<,-*/D= |

(*+1'43.,-*[  1+3-+1-)31<5..3/-1E,8531'71-)317<?>+W:+'85-3I -,
- *5-3=1()*+143.,-*/ 1 A3+1 14%/0831*/45-14,.,73-3.11'71-943
#8&1213.>@.(BA&H-% &Y= X"83,/11@)*<)*+15+321-'1<) /03!-)3!E,853!'7!-)3
'>@.-%8%*6*7((8#%)9:;:4? | 2<?>+W:+'85-3,-,1<8,++! - *:5-3%VIE,853!'7I(MLUI?3,/+1-) I
* EHTITY'S, -1 3<-1%+1237%/3215+*/01,:+'85-312,- ]!
1)3.@*+311-)*HTITY'<,-*/I';;3<-1*+1237%/321 38 -*E3!-'
JBITITY'S,*/13<= |

(O*+1'43.,-*/ 13-5/+1-)3IE,853!'71-)317<?>+U+-*? -32Y'<,-*'/!
0#&1213.B.&', %&H#CD(/%&'()=7* ,-.*:5-3=1>71-)3IE,853!'71-)*+ - *:5-31%+|(MLULI-)3/I-)*+!
67((8#%)9:;;:< * TITY'S,-*/1.34.3+3/-+1 [13+-*7 -3218'<,-*/=IH-)3.@*+31 I-)*+
TITY'<,-*/1I';3<-1.34.3+3/-+1,14.3<*+318'<,-*/= |

(*+!'43.,-*] 1+3-+1-)3I<5_.3/-IE,853!'71-)3!
2<?>+U+-*2 -32Y'<, ¥l - ¥:5-3=1()*+'43.,-*/ - A3+, 1+*/083
#81213.B.&, %&H#CD(/%& ()= * | */45-14,.,23-3.11'71-9431X"83 /11 @)*<)!*+15+32I-'1<) /03!-)3!
VB &\ Y&HE*T((8#%)9:;:<? | E,853!'71-)37<2>+U+-*?,-32Y'<,-*/I<8, ++!,-- *:5-3=IWIE, 853!
(MLUI?3,/+1-),-15-1%+1 /13+-+2, -3218'<,-*/11@)*83], |E,853!'7!
KWYRU!?3,/+1-) -1 1%+1 14, 3<*+318'< /=
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0#&1213. E'F#C7(A)C%$5=7*6
7((8#%)9:;;:< *

(*+!'43.,-*'/ 1.3-5./+1-)3!E,853!'7!-)31?2<?>+K*F32X'5/2,.9!
- *:5-3=1>71-)31E,853!'71-)*+!,-- *:5-31*+|(MLU1!-)3/1-)*+!
TITY'S,-*/),+117*F321:'5/2,.9=IH-)3. @*+31 !-)*+!
TITY'S,-*/1I';;3<-1),+1'/31'12.31:'5/2, *3+!-),-I< /]

<),/03=!

#8&1213.E'F#CT(A)CY%$5=*
Y E'FHC*6T ((8#%)9:;;:<? *

(*+!'43.,-*] 1+3-+1-)3I<5_3/-IE,853!'71-)3!
2<?>+K*F32X'5/2,.91,-- *:5-3=1()*#43.,-*/ I- A3+ 1+%/083!
*/45-14,.,23-3.11'71-9431X"83,/1! @)*<)!*+!5+321-'1<) /03!-)3!
E,853!'71-)3

2<?>+K*F32X'5/2,.91<8,++1,-- *:5-3=1>71-)31%/45-1E, * :831*+]
(MLULI-)3/1-)*+HTITY'S,-*/1), +1,I7*F321:'5/2, 9]1'-)3.@*+31!
%< */41[31 17" 31:'5/2, ¥3+1-) -1< /1<) ,/03= !

0#&1213.G#(/(CH#D(/%&'()=7*6*
7((8#%)9:;;:< *

O*+1'43.,-*/ 13-5./+1-)3IE,853!'71-)31?7<?>+N3'<'23Y'<,-*/!
- *:5-3=1>71-)31E,853!'71-)*+,-- *:5-31%+1(MLU1!-)3/1-)*+!
TITY'<,-*/1.34.3+3/-+1,/1,<-5 81" 13+-*?,-32103'<'23IB@)*<) !
*41237%/321:91-)312<?Y'<, - */| - Y *+-1<8 ++] -- *:5-3D=!
H-)3.@*+311-)*+HTJITY'<,-*/I'; 3<-1.34.3+3/-+1,18'<,-*/1-) -]
*4123+<,*:321:91 /13/<8'+*/01<'/-,**/3.1B3=0=11,14'89)32.4D

#8&1213.GH(/(CHD(/%& ()= *
Y GH(/(CH*6*T((8#9%)9::::<? *

(O*+1'43.,-*/ 1+3-+1-)3I<5_.3/{E,853!'7!-)3!
2<?7>+N3'<'23Y'<, -+l - *:5-3=1()*+! '43.,-*/ 1- A3+],1+%/083!
*/45-14,.,23-3.11'71-9431X"83 /11 @)*<)*+!5+321-'<),/031-)3!
E,853!'71-)3?<?>+N3'<'23Y'<,-*/ 1<8 ++1 - *:5-3=1>71-)31*/45
E, *,:83M+(MLULL-)3/1-)*+ITITY'<,-*/1*+1237%/321:91 !
03'<'23]1"-)3.@*+311*-1%+1237%/321:91,14'89)32.'\=

0#&1213.H8%))#CD(/%&'()=?*6
7((8#%) 9:;;:<*

()*+1'43.,-*/1.3-5./+1-)3IE,853!'71-)317<?>+ 8 //32Y'<,*/!

- *:5-3=1>71-)31E,853!'71-)*+],-- *:5-31%+(MLU11-)3/1-)*+!
TITY'S,-*/1.34.3+3/-+ 1,18'<,-*/1-) -I*+1%/1-)3148, //*/0!
+-,03+11,/212'3+1/-193-14)9+*<, 88913F*+-=IH-)3.@*+311-)*+]
TITY'S,-*/1";3<-12'3+1<5_ 3/-8913F*+-=1

#8&1213.H8%))#CD(/%&'()*=")*
. H8%))#C*6*7((8#%Y:;;:< >

(O*+1'43.,-*/1+3-+1-)31<5..3/-1E,853!'7!-)3!
2<?>+°8,//32Y'<, -1, -- *:5-3=1()*+1'43.,-*/1- A3+ 14+*/083!
*/45-14,.,23-3.11" 71-9431X"83,/11@)*<)!*+!5+32k),/03!-)3!
E,8531'71-)312<?>+°8 //32Y'<,-*/I<8 ++1 -- *:5-3=IWIE,853!'7!
(MLU!?23,/+1-) -1 TITY' <, -*/1:3<-14+148 //3211:5-12'3+1
[-1<5..3/-89 13F*+-]1'-)3.@*+311-)*+ITITY'<,-*/I':3<-1,8.3,20!
3F*+-4=

0#&121D(/%&'()-% &%D'.&=2*6
1&$09:;;J<*

O)*+'43.,-*/ 1.3-5./+1-)31E,853!'71-)312<?Y'<,-*/ -, Y *+-I

,--.*:5-3=1()31.3-5./IE,853!*+! /1. 9I'7IR-.*/0+]-),-1<'883<-*E3

237%/313*-)3.1-)3103'<'23!".13,<)! 4*/- *[11+5_'5/2*/0 |

4'89)32.'/1-),-1237%/3+1-)*HITITY'<,-*/= |

[D34] If this object does not have a value fdne
mcmLocationDatalList attribute, then a NULL stri

SHOULD be returned by th
getMCMLocationDataL.ist operation.
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#8121D(/%&'()-%&%D" &=
V*8(/%&'()-%8&%D" . &*6*
1&$09:;;J<?*

O*+1'43.,-*/ 1+3-+1-)31<5..3/-1E,8531'71-)312<?Y'<,*/ -, 6
Yol - $:5-3=1()*43., %/ - A3+],14*/0831%/45-14,.,73-3.11'7!
-943IR- *0"#==a%1!@)*<)*+!5+321-'<),/031-)31E,853!'71-)3
<Y<, F ] - Y +-1<8 ++] - *:5-3=1()312<?Y'<, */] - Y *+-!
<8,++!,-- *:5-31237%/3+1-)312, -, 123+< *:*/01-)31:'5/2,.91'71-)3!
TITY'<,-*/13%)3.1,+1,103 '<'23I'.1 +1,14'89)32.//= |

0#&121D(/%& () H%$#)&=7*6
121D(/%&'()2(," (.| &#9:;<  *

(*+1'43.,-*/1.3-5./+1-)314, 3/ T HITITY'< -*/17;3<-= |

[R22] The parent MUST be of

MCMLocationComposite.

If this MCMLocation object has no parent, theg
NULL MCMLocationObject SHOULD be
returned.

type

[D35]

#8121D(/%&' (Y HY%$H)&=*
VHKHY$H) &6
121D(/1%&'()2(,"(\&#9:;;:<?  *

(O*+1'43.,-*1237%/3+1-)314, 3/ I 71 HTITY'S,-*/1%;3<-= |

If this MCMLocation object already has a pare
then an exceptioMUST be raised.

[R23]

[R24] This MCMLocation objecMUST NOT have more

than one parent.

0#&121HL5B)&'&5D'.&>&D(/%&
()=7*6*121HL5./%8B)&'&59:;;J%

(O*+1'43.,-*'/1.3-5./+!1-)31+3-I'7! TJIT )9+*<,8U/-*-9!";;3<-+!
2),-1,.31-1)R 14, *<58, ITITY'<,-*/=1()*+1*+12'/3!:9!
7'88'@*/0!3,<)1*/+-,/<31I'71-)3ITIT)9U/-*-9b,+TITY'<,-*/!
< R L 21- A*O1*/-'13773<-1,/91+37,/-*<+1237*/321:9!-)3!
TIT)OU/-*-9b,+TITY'<,-*/13- *8!,++'<* -*/I<8 ++  =I()*+!
'43.,-*'1- A3+!/'1*/45-14,.,?3-3.+= |
'+% If no MCMPhysicalEntity objects are associa
with this particular MCMLocation, then a NUL
MCMPhysicalEntity objecEHOULD be returned

#&121HL5B)&'&5D".&>&D(/%&'
()*="*"L5B)&'&5D".&*6*
121HL5.'/%8B)&'&59:;;J<?

(O*+1'43.,-*1237%/3+11+3-1'"71TJIT)9+*<,8U/-*-9!";; 3<-+1-) -
3 < S321@*-))*+14, -*<B8 ITITY'S,-*/=! ()*+!'43.,-*/ |
-, A3+!,1+*/083!*/4%4,.,73-3.1!<,88324)9U/-*-9Y*+-11@)*<)I*+!
L, T3 12 BITIT)9+%<,8U/-*-91";3<-+=1  ()*+I'43.,-*'/!
<.3,-34,1+3-'71,00.30,-*/+!:3-@33/ !-)*+!4,.-*<58,.!
TITY'S,-*[  11;3<-1,/21-)31+3-1'71 TIT)9+*<,8U/-*-9!:;3<-+!
*23/-*7*321*/1-)31*/45-14,.,23-3.1()*+1*+12'/31:91*/ +- [-* -*/O! /!
*[+- [<31'71-)3ITIT)QU/-*-9b,+ TITY'S,-*/! ++'<* -*/ 7'
3,9)ITIT)9+*<,8U/-*-91*/1-)31*/45-14,.,?3-3.1 1,/2!-)3/!
.3,8*C*/0!-),-1 ++'<* -*[1@*-)! [1*/+-,/<3!'7!-) 3!
TJT)9U/-*-9b,+ 6IITY'<,-*/13-,*8!,++'<* -*/I<8,++=] &'-3!
-),-1-)*+1'43.,-* ' 17* +-12383-3+!,/9!13F*+-#@!<*,-32!
TJT)9+*<,8U/-*-9!";3<-+IB,/2!-)3*.1,00.30,-*'/+!,/2!

qHH<r F[1<8 ++3+D11 /21-)3/1*/+- [-* -3+ 3@ !+3-!'7!
TJIT)9+*<,8U/-*-9!';3<-+]1*/12'*/01+'113,<)!
TJIT)9+*<,8U/-*-9I';3<-1*+] -- <)321-'I-)*+14, -*<58,.!

TIT Y'<,-*/ 1';3<-1:9I7* +-11<.3,-*/01 /1*/+- [<31'71-)3 ]
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TJIT)9U/-*-9b,+TITY'<,-*/! ,00.30,-*/1!,/21+3<'/21!

.3,8*C*/0!-),-1,00.30,-*/1*/+-,/<3!,+1,/!, ++'<*,-*/1<8, ++=]

[D37] When the  setMCMPhyEntityListAtLocati
operation is executed, each created aggreg
SHOULD have an association class (i.e., an inst
of the MCMPhyEntityHasMCMLocationDet
class).

()*+1'43.,-*1237%/3+1 143-I'71/31' 12'.31  TJIT")9+*<,8U/-*-9!
"1:3<-+1-) - 14)'5821:31 ++'<* -321@*-)1-)*+14, . -*<58, !
TITY'S,-*/1';;3<-\>(bHL(!,773<-*/0!,/91"-)3.13F*+-*/Q!

<[~ ¥32ITITY'S,-*[1';3<-+1' 1-)31':3<-+1-) -1, .3
<'[-*1321%/1-)32=1()*+1I'43. -*'/1- A3+!,1+*/083!*/45-]
4,.?3-3.11<,88324)9U/-*-9", -* 8Y*+-11@)*<)!*+1 /1,..,91'71"/3!
#&121HL5B)&'&5H%$&'%BINE] 12" 3ITIT )9+*<,8U/-*-91'";; 3<-+=1()*+1'43.,-*/1<.3,-3+1,1+3-!
>&D(/%& ()*=")* '71,00.30,-*/+1:3-@33/1-)*+14, -*<58, ITITY'<,-*/I';;3<-!
"L5B)&'&5H%$& ' %8D". &6* J219)3143-17ITIT ) 9+*<,8U/-*-9!":; 3<-+1*23/-*7*321%/1-) 31*/45-|
121HL5.'/%8B8#,#)&9:;;J<? * 4,.,73-3.= |

[D38] When the stMCMPhyEntityPartialListAtLocatio
operation is executed, each created aggreg
SHOULD have an association class (i.e., an inst

of the MCMPhyEntityHasMCMLocationDet
class).

(*+'43.,-¢]  12383-3+WY Y I¥/+- [<3+'7ITIT")9+*<,8U/-*-9
'1:3<-+1-) -1,.31.38,-321-"1-)*+14, <58 ITITY'S,*/  I:3<- =
(*+143.,-%] 7% 4+-1 39'E3+1-)31 ++'<* #/1<8 ++11 /21+3<'/21]
3P'E3+1-)31++'<* #/11:3-@33/1-)HTITY'S,-*/1';3<-1 /2!
3,<)ITIT)9+*< 8U/-*-91';3<-1-) -5+ - <)321-'I-)*+]
TITY'S, %/ 153<-=1()*+143.,-*/ 1) +1/1%/45-14, ?3-3.+= |

C#8121HL5B)&'&5>&D(/%& ()=1

O*+1'43. - 12383-3+1-)31+3-I'71%/+-,/<3+1'7!
TJIT)9+*<,8U/-*-91';3<-+1-) -1,. 31+43<*7*321%/1-)3]
4)9U/-*-9Y*44!.,23-3. 1-),-1,.31.38,-321-'1-)*+14,.-*<58, . |
TITY'S, %] 1I1;3<- =I()*+43.,-*/ 17% +-1.37'E3+1-)3!
HH<* R 1<8 ++11 [214+3<"/211. 37 E3+1-)3! ++'<* -*/11:3- @33/
DHTITY'S,*/1':3<-1/213,<)  ITIT)9+*<,8U/-*-91':3<-!
-) PHHAB<HT*B214/1)314)QU/-*-9Y *+-1B-) - 141 - <) 321-"1-) %+
TITY'<,-*/D W4,.?3-3. 2

C#8121HL5B)& &5H%$& %8M.&
>&D(/%&'()=*")*"L5B)&'&5D".&*6
121HL5.'/%8B)& &59:;:J<7

[R25] All other associations between this particy
MCMLocation object and othe
MCMPhysicalEntityobjects that are not specified
the phyEntityList parameterMUST NOT be
affected.

Table 13. Operations of the MCMLocation Class
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At this time, no relationships are defined for the MCMLocation c¢lalisough it participates in
two relationships, MCMHasLocation and MCMPhytityHasMCMLocation(see section%.6.5
and7.6.6 respectively)
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7.6.4 MCMLocationAtomic Class Definition

This is an abstractclass, and specializes MQMcation This class represents staalbne
MCMLocationobjects.In addition, eactMCMLocationAtomic has characteristics and behavior
thatareexternally visible Examples include a single building that is not related to other buildings,
or the location of a cable duct (remember, an MCMLocation can be a polyhedron).

[R26] This classMUST NOT confain another MCMLocation object
At this time, noattributesare defined fothe MCMLocationAtomicclass.
At this time, no operations are defined for the MCMLocationAtomic class.

At this time, no relationships are defined for MEM LocationAtomicclass.

7.6.5 MCMLocationComposite Class Definition

This is an abstractlass, and specializes MQMcation This class represents a set of related
MCMLocation objectghat are organized into a tree structute.primary use is to collect other
types of MCMLocation objds.

[011] Each MCMLocationComposite objectMAY contain zero or more
MCMLocationAtomicand/orzero or moreMlCM LocationComposite objects

For example, a Building may contain floors, floors may contain rooms, rooms may contain wiring
closets, and wiringlosets may contain other physical entities (e.g., racks and chassis) that in turn
contain equipment (e.g., Computers, Routers, and Switches) that are of interest to the managed
environment. In this exampleach of these objects may have a set of MCMlimeatbjects
associated with them. For example, a room may contain other types of rooms, and each may have
its own specific MCMLocation object associated with it.

[012] Each of these physical entitiddAY have an associated location, which is
defined using the MEPhyEntityHasMCMLocation aggregation discussed in
section7.6.6

At this time, noattributesare defined fothe MCMLocationCompositelass.Most attributes will

likely be realized using relationships and/or operations. For example, a query to an instance of the
MCMLocationComposite class to provide its set of contained MCMLocations (e.g., the floor(s) of

a building in a site) will be done by using class operatitmessMCMLocationComposite instance

will query each of its contained MCMLocations (which will in turn call their operations to acquire
their MCMLocations), aggregate and organize the information, and provide that information in its
operation response.

Table14 defines the operationfor the MCMLocationComposite class.
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Operation Name Description

(0*+1'43.,-*/ 1.3-5./+!-)31+3-1"71,88ITITY'<,-*/!
";3<-+1-),-1,.3I<- *321/1- )X+ 1443 <7 *<
TITY'<,-*/J'?24'+*-3!";;3<- #)3.3!,.3!/'1*/45-
4,.,?23-3.+1-"1-)*+1'43, -*/=1()*+1'43.,-*/]
getMCMLocationChildList() : 354018+ 3N 1?2 BITITY'S,-*/1';, 3<-+!
MCMLocation[1..*] B*=3=11-)318*+-1*+1? 231541"7 " ET-*'/W-"?*<!
2 ITITY'S,-*¥J'?24'+*-31";3<-+D= |
I'+-% If no MCMLocation objects are found, thq

this operationSHOULD return a NULL
MCMLocation objecy.!

()*+I'43.,-*/1237*/3+1 1+3-I'7TITITY'<,-*/!
';3<-+1-),-|@*88!:3!<'/-,*/32!:9!-)*+14, -*<58,.!
TITY'S,-¥13'24'+*-3!I";;3<-=1()*+1'43.,-*'/!
-, A3+! 1+*/0831*/45-14,.,73-3.1!<,8832!
<)*82H:; 3<-Y*+-11@)*<)!*+!1 /1,..,91"71"/31".17".3]
TITY'<,-*/1";3<-+1B*=3=1!"/3!".1?".3!
TITY'S,-*/W-"2*<1 /2 ']
TITY'S,-*¥13'?24'+*-3!";;3<-+D=I()*+!1),+!-)3!
3773<-I'71<.3,-*/0!,/"*/+- /<31"71-)3!
TJTb,+Y'<,-*/1,00.30,-*/1:3-@33/!3,<)!
TITY'S,-*/1';;3<-1*/1-)3I<)*82H:;3<-Y*+-1 /21-)*+]
_ o 4,.-*<B68,ITITY'S,-*/J"?4'+*-3";;3<-=]  &'-3!
setMCMLocationChildList( )~ L)*+1'43, FNT* +-12383-3+1 [QI3F*+-*/0!
" gmf(ggtfg;ﬂsfp < HIB2TITY'<,*/1";3<-+1B /21-)3%
- ,00.30,-*/+!,/2] ++'<* -*[I<8 ++3+D1!,/2!-)3/!
*[+- [-* -3+ 1B@+3-1ITITITY'S,-*/1'; 3<-+]1*/!
2*[01+' 113, ITITY'S,-*/1"; 3<-1*+1<'/- */32]
@*-)*/1-)*+14,.-*<58,.ITITY<,-*'/J"?4'+*-3|
' 3<-L9I7* +-11<.3,-*/01, /1*/+-,/<3!'7!-) 3!
TJTh,+Y'<,-*/1,00.30,-*/1!,/21+3<'/21]
.3,8*C*/0!-),-1,00.30,-*'/1*/[+- /<3| +! /| ++'<* -*]]
<8,++=
1.% When this operation is executed, eaj
created aggregatiorSHOULD have ar
association class .é., an instance of th
MCMHasMCMLocationDetail clasd).

()*+1'43.,-*1237*/3+1,1+3-I'71'/31'.1?".3!
TITY'S,-*¥/1';;3<-+1-),-1+)'582!:3I</-,*/32!
@*-)*1-)*+14,.-*<58 TITY'<,-*'/J'?4'+*-3!
";3<-\>(bHL(!,773<-*/0!,/9!"-)3.13F*+-*/0!
<[-*32TITY'S,-*[  1';3<-+!"1-)3!";3<-+!-),-!
.. 3I<'[-*[321*/1-)3?2=1()*+1'43.,-*'/1-, A3+!,1+*/083!

setMCMLocationPartialChildList( in
childObjectList :
MCMLocation[1..*])
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*/45-14,.,723-3.11<,8832!<)*82H:;3<-Y*+-1!@)*<)!*
s, N7V N2 BITITY S, - X1 ;3<-+=1()*+!
),+!-)313773<-1'71<.3,-*/0!,1+3-1"71,00.30,-*'/+!
:3-@33/1-)*+14,.-*<58,.ITITY'<,-*/J?4'+*-3!
3<-1/213, QU 71-)3ITITY'S,-*/1":; 3<-+!
*23/-*¥7*321*/1-)31<)*82H:;3<-YI+-=
"#%% When this operation is executed, eal
created aggregatiorSHOULD have arn
association class (i.e., an instance of
MCMHasMCMLocationDetail clasd).
(0*+!'43.,-*/12383-3+WYY!I</- */32ITITY'<,-*/!
" 3<-+H'T71)* 414, <58, ITITY'S,-*/J"?4'+*-3]
';3<-=1()*+1),+1-)313773<-1'717* +-11.3?'E*/0!-)3!
< H1<8 ++11,/21+3<'/211.3?'E*/0!-)3!
,00.30,-*/1!:3-@33/!-)*+ITITY'<,-*/J'?24'+*-3!
" 3<-L213,QITITY'S,-*/1";,3<-1-),-1*+]
<[- X321 +HITITY'S,-*1'?24'+*-3!'";; 3<-=!
(O*+1'43.,-*),+1/'1*/45-14,, ?3-3.+= |
(O*+1'43.,-*/12383-3+!,1+3-1'7ITITY'<,-*/!
";3<-+17."?21-)*+14, -*<58,.!
TITY'S,-¥/3'?24'+*-31";3<-1  \>(bHL( !,773<-*/0
J9V-)3I3F*+-*/01</- *[32ITITY'<,-*/1":; 3<-+!
L1)31";3<-+1-),-1,.3I< /- */321%/1-)3? =l()*+!
" 43.,-*1- A3+!,1+*/083!*/45-14,.,73-3.1!<,8832!
Q*BY',-FIY*+-11@)*<)!*+1 /1., 91'71'/31".1?". 3!
deIMCMLocationPartialChildList ( DAl kel el ol s Lt A
in Ch”dObjeCtLiSt : .3?'E*/O!-)3!,++'<*,-*'/!<8,++!,/2!+3<'/21!
MCMLocation[1..]) .3?'E*/0!-)3!,00.30,-*/1!:3-@33/!3,<)!
TITY'S,-*¥/1I';3<-1+43<  *7*321*/1-)31*/45-
4,.,23-3.L21- )+ TITY'<,-*/J?4'+*-31";;3<-= !

delIMCMLocationChildList()

I"(&% All other aggregations between t
MCMLocationComposite and oth
MCMLocation objects that are not identifi
in the input parameteMUST NOT be
affected!

Table 14. Operations for the MCMLocationComposite Class

The MCMLocationCompositelass defines a single aggregatioalledMCMHasLocation This
aggregation is usetb define the set oMCMLocation objectsthat are contained within this
particular MCM_ocationComposite objedts multiplicity is defined to be 0..%0..*. Thismeans

that WKLY DJJUHJDWLRQ LV RSWLRQDO L H WKH 3" SDUW RI
instantiated (e.g.,the¢ ©~ SDUW RI WKH F DdJ Gdr&/T KLowéton oWfacsl an) H U R
beassociated with thigarticular MCMLocationComposite objedtote that the cardinality on the
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Thesemantics of th&iCMHasLocationaggregation is reaed using an association class, called
MCMHasLocationDetailThis enables the semantics of MEMHasLocationaggregationd be
realized using the attributegperatios, and relationships of th&CMHasLocationDetall
association clas3he Policy Pattern may be used to control which spadi@d/Location objects
arecontained within a given MCMLocationCompositiejectfor a given context. SeEigure3 for

an exemplary illustration of the Policy Patteate that MCMPolicyStructure is an abstract class
that is the superclass mfiperative, declarative, and intent policy rules.

The MCMLocation class also participates Iin a second association, called
MCMPhyEntityHasMCMLocation. Please see seclio®6

7.6.6 MCMPhysicalEntity Class Definition

This is an abstraaass, and specializes MCMUnManagedEntity. It represents MCMEntities that
are important to the managed environment that have a physical They.cannot be managed
electronically. Exampkinclude Rack, Chassis, CableDuct, and Calhet composite pattern is
applied to MCMPhysicalEntity to enable stamdne as well as hierarchies of
MCMPhysicalEntities to be represented. This is described in se@t®and7.6.8 respectively.

Note that some attributes, such as the revision number of a hardware comandetined by
MCMMetada classes. This differs from other implementations, which typically define such
attributes in the equivalent of this clgs®te that other implementations typically do not have a
formal metadata class hierarchy, and hence, havdteroative). This was done in the MCM in
order to accommodate more use cases and provide flexibility in defining MCMPhysicalEntities.

Different types of physical objects that themselves cannot be digitially or electronically managed
may be subclassed from either MCMPhysicalEntityAtomic or from
MCMPhysicalEntityComposite. For example, a Building may contain floors, floors may contain
rooms, rooms may contain wiring closets, and wiring closets may contain other physical entities
(e.g., racks and chassis) tl@aturn contain equipment (e.g., Computers, Routers, and Switches)
that are of interest to the managed environment. In this example:

X A building is a type of MCMPhysicalEntityComposite, since its purpose is to contain
other MCMEntities.

X Afloorisatyped 0&03K\VLFDO(QWLW\&RPSRVLWH ZKLOH LW GR
RWKHU SK\VLFDO HQWLWLHYV PD\ EH SXW *RQ" D IORRU 2z

X A room is a type of MCMPhysicalEntityComposite, since the purpose of the room is to
contain things.

x Similarly, a Wiring Closet is a type of Room that contains physical equipment and
electrical connections; hence, it is also an MCMPhysicalEntityComposite.

X A Rackis a standardized enclosure for mounting multiple electronic equipment modules
hence, a Rack is aMCMPhysicalEntityComposite
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X A Chassidgs a standardized enclosuhat contains the components that make up a type
of equipment (e.g., a computer or routé®@nce, a Chassis is an
MCMPhysicalEntityComposite

x Equipment frames, such as a Computer or Rart&witch, are all examples of an
MCMPhysicalEntityComposite, since they contain other physical components.

X Physical port is an example of an MCMPhysicalEntityAtomic.

In the above examples, objects modeled using MCMPhysicalEntityAtomicimaaduse an
MCMPhysicalEntityComposite (except for objects that are not defined to contain other objects,
such as Physical Port) as long as, for the purposes of the managing the envirthrahebject

does not need to expose containing objects. For example, a Gpraly modeled as a type of
MCMPhysicalEntityAtomic since the components contained in the Chip (e.g., transistors) are not
significant to the managed environment.

Tablel5 defines the attributes of thMdCMPhysicalEntityclass.

Attribute Name Mandatory? | Description
O*+1*+1,1+- */01,-- *:5-3=I>-I</- */+15+3.§++*0/32
,H+3-1- <A*Q1*¥23/-*7*3.17'.1-)31<'?4'/3/-

_ [R28] ThemcmAssetID #ribute MUST NOT be
mcmAssetiD &H! used as an objectID, since one is inher
String[0..1] from MCMROoOtEntity.

[D42] If an mcmAssetID attribute is not assigne
then the value of this attribugHOULD be
set to an empty string.

O*+*+11(*?23W/21,-3!,--.*:5-311,/21<'/- */+1-)3!

2,-31,/21-¥?231'71-)31?,/57,<-5.*/0I'7!-)*+1";3<-= |

[D43] This attribute SHOULD have acomplete

GUR and validtime andbr date

[013] The implementationMAY ensure that th
fields in this data type are set to
appropriate default value

O*+1*+11+- */01 -- *:5-3=I>-I<"[- */+1-)31/,?23!'7!

-)31?,/57,<-5.3.I'71-)*+1";3<-= |

&H! )% If the Manufacturer is not known, then t
value of the mcmManufacturer attriby
SHOULD be set to an empty string.

O*+1*+1,1+-*/01,-- *:5-3=I>-1</- */+1-)31+3.*,8!

[52:3.1'71-)*+!1":3<-= |

GUR M$% If an mcmSerialNumber attributds not

assigned, then the value of this attrib
SHOULD be set to an empty string.

mcmManufactureDate
: TimeAndDate[1..1]

mcmManufacturer :
String[0..1]

mcmSerialNumber :
String[1..1]
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Table 15. Attributes of the MCMPhysicalEntity Class

Table16 defines the followingperations for the MCMPhysicalEntitjass.

Operation Name Description

(0*+'43.,-*/ 1.3-5./+1-)31 ?2<?W++3->|! -- *:5-3I'71-)*+!
TJT)9+*<,8U/-*-91";;3<- 4()3.3!,.3!/'1*/45-14,.,?3-3.+!-']
getMCMAssetID() : 43, 7=

String[1..1] 1% If an mcmAssetlDattributeis not assigned, then t

returned value of thegetMCMAssetID operatio
SHOULD be set to an empty strirg.

(O*+1'43.,-* 1237*3+1,//3@?<?W++3->11,--.*:5-317".1-)*+]

setMCMAssetID( TJT)9+*<,8U/-*-9!";;3<- #W!+*/083!*/45-14,.,73-3.1!<,8832!
in newAssetID : [B@W++3->11B'71-943!R-.*/0D 1!1*+12B37*/32=
String[1..1]) &% If an mcmAssetlDattributeis notknown, then thevalue

of this attributeSHOULD beset to an empty string.

This operationreturns thencmManufactureDate attribute, in
the form of a TimeAndDate datatype, of this
MCMPhysicalEntity objectThere are no input parameters ta
getMCMManufactureDat | this operatiord.

e() : TimeAndDate[1..1] |[D48] ThisattributeSHOULD have acomplete and valiime
andbr date

[014] The implementatioMAY ensure that the fields in th
data type are set to an appropriate default value
(O*+r'43.,-*1 1237*/3+!11/3@?<?T,/57,<-5.3I,-3!,--.*:5-31!
)37 207 N (*?23W/21,-312,-,-943117" 1-)*+!
setMCMManufactureDat | T3T°)9++*<,8U/-*-91':;3<- #W1+*/0831%/45-14,.,23-3.11<,8832!

e(n ?,/57,<-5.3.1,-3!B'7!-943!(*?3W/2|,-3D!*+1237*/32!7".1-)*+!
manufacturerDate : 43, K= |

TimeAndDate[1..1])

[D49] ThisattributeSHOULD have acomplde and validime
andbr date

O*+1'43.,-*/ 1.3-5./+1-)31 2<?T,/57,<-5.3.1,--.*:5-31'71-)*+|

TJT)9+*<,8U/-*-91":;3<- %()3.3!,.3!/'1*/45-14,.,23-3.+!-']
getMCMManufacturer() : 143, = |
String[1..1] ’

[D50] If the ncmManufacturer is not knowor does not exis
thenan empty stringHOULD bereturned.

setMCMManufacturer(in | (*+!'43.,-*/ 1237*/3+!,1/3@?<?T,/57,<-5.3.1,--*:5-317".!
manufacturerName : S)*+HITIT)9+*<,8U/-*-9!":; 3<-2WI+*/083!+-.*/0!,--. *:5-31!
String[1..1]) 1,2321?,/57,<-5.3.&,?3  11*+1237*/32=
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I'$#% If the mecmManufacturer is not known or does not ei
then the value of this attribu@HOULD be set to a

empty stringl

(O*+r'43.,-*/ 1.3-5./+1-)31 ?<?R3.*,8&57:3.1,--.*:5-3!'71-)*+!
TJIT)9+*<,8U/-*-9!';;3<- #)3.3!,.3!/'1*/45-14,.,23-3.+!-'I

getMCMSerialNumber() 143, = |
: String[1..1] . . .
[D52] If the serial number is not knovor does not existhen
an empty stringgHOULD bereturned
(O*+143.,-*/ 1237*%/3+!,1/3@?<?R3.%*,8&57:3.!,--.*:5-317".]
SetMCMSeria'Number(in ‘)*+!TJT\)9+*<,8U/'*'9!I:;3<':!:\N!+*/083!+‘.*/0!,“.*:5'31!

newSerialNumber:
String[1..1])

1,2321/3@R3.*,8&57:3.1B'7!-943IR-.*/0D1!*+1237%/32=

[D53] If the serial number is not known, then the value of
attributeSHOULD be set to an empty string.

getMCMPhysicaEntityPa
rent() :
MCMPhysicalEntityCom
posite[1..1]

(O*+1'43.,-*/1.3-5./+!1-)314,.3/-1"71-)*+ITJT ) 9+*<,8U/-*-9!
;3<-=1
[D54] If this MCMPhysicalEntity object has no parent, the
NULL MCMPhysicalEntityCompositeSHOULD be

returned.

setMCM PhysicalEntityPa
rent( in newParent :
MCMPhysicalEntityCom
posite[1..1])

(O*+1'43.,-*1237*/3+!-)314,.3/-I'71-)*+ITJT")9+*<,8U/-*-9!
1 3<-=l
[D55] If this MCMPhysicalEntity object already has a parg

then an exceptioBHOULD beraised.

[R29] This MCMPhysicalEntity object MUST NOT have

more than one parent.

getMCMLocationListFor
PhyEntity() :
MCMLocation[1..*]

(O*+1'43.,-*/1.3-5./+1-)31+3-I'7ITITY'<S,-*/1";;3<-+1-),-!
3l ++<* -321@*-)1-)*+14,.-¥<58, . ITIT ) 9+*<,8U/-*-9=!()*+1*1
2'/31:917'88'@*/0!3,<)! */+-,/<3!'7!-)3!
TJIT)U/-*-9b,+TITY'S,-*/1 ++'<* -*/11 [21- A*/O1*/-"]
3773<-1,/91+3?, /-*<+1237%/32!:9!1-)3!
TJIT)9U/-*-9b,+TITY'<,-*/I3-*8!,++'<* -*/1<8,++=1()*+!
'43.,-*'- A3+!/1*/45-14,.,?3-3.+= |
[D56] If no MCMLocation objects are associated with
paticular MCMPhysicalEntity, then a NUL
MCMLocation objectSHOULD be returned.

setMCMLocationListFor
PhyEntity( in locationList

MCMLocation[1..*])

O0*+'43.,-¥1237*/3+1 1+3-I'"7TITITY'<,-*/1";;3<-+!-),-1,.3!
< -321@*-)!-)*+14, . -*<B8TUT ) 9+*<,8U/-*-9=!I()*+!
'43.,-*''- A3+!,1+*/083!*/45-14,.,73-3.1!<,8832!8'<,-*'/Y*+-1!
@)= ¥+, 973N 1?2 BITITY'S,-*/1':;3<-+=!
O*+!*+12Y/3L:91*/+- [-* | -HO! /1*/[+-,[<31'7!1-)3!
TJIT)OU/-*-9b,+TITY'S,-*/l ++'<* -*/ 7'.13,<)!

TIT Y'<,-*/V ";3<-1*/1-)31*/45-14,.,?3-3.11,/2!-)3/!
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.3,8*C*/0!-),-1 ++'<* -*[/l@*-)! /1*/+- [<3!'71-)3!
TJIT)9U/-*-9b,+TITY'<,-*/I3- *8! ++'<* -*¥/I<8,++= 1&'-3!
=), +1'43. - 1T7* +-12383-3+!,/913F*+-#BI<*, -32!
TITY'S,-¥/l ';3<-+1B,/2!-)3*.1,00.30,-*/+1,/2!,+ +'<* -*/1
<8,++3+D1!,/2!-)3/1*/+- /-* -3HI3@!+3-!'"7TTIT )9+*<,8U/-*-9!
53<-+]12%/014+'113,<)! TIT )9+*<,8U/-*-91:; 3<-1*+]
=, <)321-' 1) 414 *<58, I TITY'<,-*/  1I';3<-1:917* +-11
<.3,-*/01,/1*/+-,/<31I'71-)3 ITJT)9U/-*-9b,+TITY'<,-*/!
,00.30,-*/11,/2 +3<'/21!.3,8*C*/0!-),-!,00.30,-*'/1*/+-,/<3!,+!
S +H+'<x <8 +45
[D57] Each created aggregatiSHHOULD have an associatig
class (i.e., an instance of t
MCMPhyEntityHasMCMLocationDetattlass).

setMCMLocationPartialL
iIstForPhyEntity( in
locPartialList :
MCMLocation[1..*])

()*+1'43.,-*1237%/3+1 1+3-I'71/31' 12" 3ITITY'<,-*/!
1:3<-+1-),-14)'5821:3] ++'<* -321@*-)\-)*+14, .-+<58,
TJIT)9+*<,8U/-*-91'"::3<-\>(bHL(!, 773<-*/0!,/91'-)3.!
3F*+-/01<!- /321 TITY'S, -*/1';3<-+1"1-)31':3<-+1-) -
3I<- %1321 *1)32=1()*+1'43, -*'[1- A3+ 14+*/0831*/45-]
4,.23-3.11<,883218'<",.-* 8Y*+-1I@)*<)I*+1 /I, 9I'71"/3!" |
2 3ITITY'<,-*/I':3<-+=1()*+1'43, +/1<.3 -3+ 1+3-1'7!
,00.30,-*/+1:3-@33/1-)*+14,.-*<58, ITIT")9+*<,8U/-*-0!

';3<-1/21-) 31+ 3-I'7ITITY'S,-*/1" ;3<-+1*23/-*7*32!1*/1-)3!

*/45-14,.,73-3.= |

[D58] Each created aggregatiSHOULD have an associatig
class (i.e., an instance of t

MCMPhyEntityHasMCMLocationDetail class).

O*+1'43.,-*]  12383-3+IWYY!¥/+- [<B+I'TITITY'<,-*/I";; 3<-+!
2),-1,.31.38,-321-'1-)*+14, -*<58, ITIT")9+*<,8U/-*-91'";;3<-=!

delMCMLocationForPhy | ()*+!'43.,-*/ I7*.+-1.32'E3+!-)3 ++'<* -*/1<8 ++1!,/21+3<'/211
Entity() 32'E3+!-)31,++'<* ¥/11:3-@33/1-)*+I TIT ) 9+*<,8U/-*-9!
'3<-L 213, QITITY'S,* 1 '53<-1-), -0 - <) 3211 )%+ |
TITY'S,-*/I";3<-=1()*+! '43.,-*/ 1), +1/'1%/45-14, 23-3.+= |
O*+1'43.,-*/ 12383-3+1-)314+3-I'71¥/+- [<3+I'7ITITY'<,-*/!
'3<-+1-),-1,.31443<*7*32/K)318'<, - */Y*+-14,,,23-3.1-) |
,.31.38,-32!-'"1-)*+14, -*<58 ITJT")9+*<,8U/-*-91";;3<-=1()*+!
'43.,-*' 17* +-1.32'E3+1-)3],++'<* -*/1<8,++11,/21+3</21!
delMCMLocationPartialL | .32'E3+!-)3!,++'<* -*/11:3-@33/1-)*+ITIT")9+*<,8U/-*-9!
istForPhyEntity (in 3<-1 /2 13, ITITY'S,-*/1';3<-1-) 4144 3<*7*321%/1-)3]
locationList :

MCMLocation[1..*])

8'<,-*/Y*+-14,.,723-3.=!

I"+9% All other associations between thigarticular
MCMPhysicalEntity object and other MCMLocatiI

objects that are not specified in the location
parameteMUST NOT beaffected!
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Table 16. Operations for the MCMPhysicaEntity Class

At this time, theMCMPhysicalEntityclass defines a singlssociation that defines zero or more
MCMLocations for a given MCMPhysicalEntitgalled MCMPh¥ntityHasMCMLocation.The
multiplicity of this association is defined as 040..*. Thismeans thathis associatiorsioptional

L H WKH 3~ SDUW RI WKH FDUGLQDOLW\ , I WKLV DVVRF
0..1 cardinality), then zeror moreMCMLocation objects can bassociated with thiparticular
MCMPhysicalEntity objectNote that thecardinality on the part side (MCMLocation) is 0..*; this
enables an MCMPhysicalEntity object to be defined without having to define an associated
MCMLocation object. The semantics of the MCMPEpntityHasMCMLocationassociationis
realized using an associati class, called MCMPIntityHasMCMLocatiometail. This controls
the set of which MCMLocation objects can be associated with this particular MCMPhysicalEntity
object.

The Policy Pattern may be used to control which specific MCMLocation objectssoeiatd
with a givenMCMPhysicalEntity objecffor a given context. SeEigure 3 for an exemplary
illustration of the Policy Pattern. Note that MCMPolicyStructure is anrattsclass that is the
superclass of imperative, declarative, and intent policy rules.

The MCMPhysicalEntity class also participates in a second aggregation, called
MCMHasPhysicalEntity; see secti@n6.8

7.6.7 MCMPhysicalEntityAtomic Class Definition

This isan abstractlass, and specializ&8CMPhysicalEntity EachMCMPhysicalEntityAtomic
has characteristics and behavior that are externally vi&kémples include a single building that
is not related to other buildings, or a cable duct. It is abstract because it is intended to be subclassed.

[R31] This class represents staabneMCMPhysicalEntityobjects(i.e., theyMUST
NOT contain another MCMPhysittantity object)

At this time, noattributesare defined fothe MCMPhysicalEntityAtomialass.

At this time, no relationships are defined for MEM PhysicalEntityAtomialass.

7.6.8 MCMPhysicalEntityComposite Class Definition

This isa concretelass, and spealizesMCMPhysicalEntity This class represents a set of related
MCMPhysicalEntity objectshat are organized into a tree structute.primary use is to collect
other types of MCMPhysicalEntity objects (e.gMCMPhysicalEntityAtomic and
MCMPhysicalEntlyComposite).

[O15] Each MCMPhysicalEntityComposite objecMMAY contain zero or more
MCMPhysicalEntityAtomicand/or zero or moreMCM PhysicalEntityAtomic
objects

For example, a Building may contain floors, wiring closets, and other physical entities that are of
interest to the managed environment.
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At this time, naattributesare defined fothe MCM PhysicalEntityCompositelass Most attributes

will likely be realized using relationships and/or operations. For example, a query to an instance
of the MCMPhysicalEntityCompositelass to provide its set of contained MCMPhysicalEntity
objects (e.g., physical ports in one or more cardse or more slots of a chassis) will be done by
using class operations; thCMPhysicalEntityCompositanstance will query each of its
containedMCMPhysicalEntity objectgwhich will in turn call their operations to acquire their
MCMPhysicalEntity detds), aggregate and organize the information, and provide that
information in its operation response.

Tablel17 defines the following operatiorier the MCMPhysicalEntitComposite class.

Operation Name Description |
(O*+"'43.,-*/ 1.3-5./+!-)3!+3-I'7!,88!
TJIT)9+*<,8U/-*-9!I";;3<-+!-),-1,.31<'/-,*/32!
*1-)*+14+43<*7*<ITIT ) 9+*<,8U/-*-97'?4'+*-3
";3<-=1()3.3!,.31/'1*/4  5-14,.,?23-3. 41" 1-)*+]
'43.,-*[ =1(0)*+43.,-*/ 1.3-5./+1,18*+-1'7I1C3.
_ _ — 1?2 31TJT)9+*<,8U/-*-91";;3<-+1B*=3=1!-)3!
getMCMPhysicalEntity Chil dsi(: 8+ 15412, 23154171 TIT")9+*<,8U/-*-OW-"7*<
MCMPhysicalEntity[1..*] 2
TIT)9+*<,8U/-*-97?4'+*-3!I";;3<-+ D=
[D59] If this MCMPhysicalEntityComposit
object has no chiren, then if
SHOULD return a NULL
MCMPhysicalEntity object
(O*+143.,-*/ 1237*/3+!,1+3-1'7!
TJIT)9+*<,8U/-*-9!";;3<-+!-),-1@*88!:3!
<'[-,*/321:9!-)*+14, -*<58,.!
TJIT)9+*<,8U/-*-9J?24'+*-3!";; 3<-=I()*+!
'43.,-*'[ 1-,A3+!,1+*/088/45-14,.,73-3.1!
<,88321<)*82H:;3<-Y*+-11@)*<)!*+! /1,..,9!'7
"1?2.31TJIT)9+*<,8U/-*-91";;3<-+1B*=34!"/3!
L1?2'3ITIT)9+*<,8U/-*-QW-"2*<1 /2 ', |
TJIT)9+*<,8U/-*-9J?4'+*-3I";;3<-+D=I()*+!
'43.,-%  17* +-1<.3,-3+! [1*/+- [<31'71-)3!
TJThb,+7)9+*<,8U/-*-9!,00.30,-*/1:3-@33/!
3,9)ITIT)9+*<,8U/-*-91":; 3<-1*/1-)31<)*826
H:;3<-Y*+-1 /21-)*+14,.-*<58, .|
TIT)9+*<,8 U/-*-97'?4'+*-3!";;3<-=1&"-3!
=), +1'43. - 17* +-12383-3+!,/913F*+-*/(
<'[-*/321TJT )9+*<,8U/-*-9!";;3<-+!B,/2!
-)3*.1,00.30,-*/+!,/2] ++'<* -*[1<8 ++3+D1!
J21-)3/1*[+- [-* -3+ 1/3@!+3-!'7!

setMCMPhysicalEntityChildList( in
childObjectList :
MCMPhysicalEntity[1..*])
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TJIT)9+*<,8U/-*-9!";; 3<-+]1*/12"*/01+'113,<)!
TJIT)9+*<,8U/- *-91';;3<-1*+I</- */3 21@*-)*/!
-)*+14,.-*<58,.1TIT)9+*<,8U/-*-9J"?4'+*-3|
";3<-1017* +-11<.3,-*/01,/1*/+- /<3!'7!-) 3!
TJTb,+7)9+*<,8U/-*-9!,00.30,-*/1!,/2!
+3</211.3,8*C*/0!-) 500.30,-*/1*/+-,/<3!,+!
S A+<x -2 1<8 4+
[D60] Each created aggregatid®dHOULD
have an association class (i.e.,
instance of thq
MCMHasPhysicalEntityDetail
association class).

(O)*+1'43.,-*/1237*/3+!,1+3-1"71'/31".1?7". 3!

TIT 1)9+*<,8U/-*-B;3<-+!-),-14+)'582!:3!

<'[-*/321@*-)*/1-)*+14,.-*<58,.]

TIT 1)9+*<,8U/-*-9?4'+*-3!";;3<-!

\>(bHL(!,773<-*/0!,/9!'-)3.13F*+-*/0!

<'[-*32TIT 7)9+*<,8U/-*-B;3<-+!"1-)3!

" 3<-+1-),-1,.31<- *[321%/1-)3?2=1 () *+!

'43.,-*'1-,A3+!,1+*/083!*/45-14,.,723-3.1!

setMCMPhysicalEntityPartialChildList( in | <,8832!<)*82H:;3<-Y*+-1l@)*<)I*+!/,..,91'7

childObjectList : W2VBITIT - 7)9+%<,8U/-*-8;3<-+=!()*+!

MCMPhysicalEntity[1..*]) '43.,-*'/1<.3,-3+!,1+3-1'71,00.30,-*'/+!

:3-@33/1-)*+14,.-*<58,.!

TIT W)9+*<,8U/-*P?4'+*-3!";;3<-1,/2!

3, QI71)3ITIT 7)9+*<,8U/-*-B;3<-+!

*23/-*7*321*/1-)31<)*82H:;3<-YF+-=

[D61] Each created aggregatidHOULD
have an association class (i.e.,
instance of th1
MCMHasPhysicalEntityDetail class)

(0*+1'43.,-*'/12383-3+IWYY!<'/-*/32!

TIT 7)9+*<,8U/-*-8;3<-+1'71-)*+14, -*<58,.!
TIT )9+*<,8U/-*-324'+*-31"::3<-=I()*+1), +!
-)313773<-1"717* +-11.3?'E*/0!-) 3!, ++'<*,-*/]
<8,++1!,/2!1+3<'/21!.3?'E*/0!-)3!,00.30,-*/1!
:3-@33/1-)*+ITJT 7)9+*<,8U/-*-9?4'+*-3!
3<-L213,)ITIT  )9+*<,8U/-*-B;3<-!
=), -1+ - *[321%/1-) %+

TIT 7)9+*<,8U/-*-3?4'+*-31";3<-=I()*+!
'43.,-*'),+1/'1*[45-14,  ?3-3.+= !

delIMCMPhysicalEntityChildList()
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(*+1'43.,-+/12383-3+1,1+3-1'7!
TIT)9+*<,8U/-+-91";3<-+17."21-)%+!
4,.-#<58,.ITIT")9+*<,8U)-*-97'74'+*-3!
1;3<-S1()*+1'43., ¥ 1- A3+, 1++/0831%/45-!
4,.,23-3.11<,88321<)*@R:;3<-Y*+-11@)*<)l*+
11, QU 713117 3ITIT )9+%< 8U/-*-9!
;3 +=1()%+),+1-)313773<-1717%.+-11.32°E*/0]
deIMCMPhysicalEntityPartialChildList (| )34 F+<-/1<8,++1,/21+3</211. 37'EX/0!
in childObjectList : -)3!1,00.30,-*/1":3-@33/!13,<)!
MCMPhysicalEntity[1. 4] TIT')9+*<,8U/-*-91';3<-1+43<+7*321¥/1-)3!
%/45-14,.,23-3.1,/21-)*+!
TIT)9+4<,8U/-+-9124'++-31';;3<-= |

[R32] All other aggregations between tif
MCMPhysicalEntityComposite  an
other MCMPhysicalEntity objects th
are not identified in the inpl
parameteMUST NOT be affected.

Table 17. Operations of theMCMPhysicalEntityComposite Class
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The MCMPhysicalEntityComposite class defines a single aggregationcalled
MCMHasPhysicalEntityThis aggregation is us¢a define the set of MCMPhysicalEntity objects

that are contained within thgarticular MCMPhysicaEntityCompositeobject Its multiplicity is

defined to be 0..1#0..*. Thismeans thaiWWKLV DJJUHJDWLRQ LV RSWLRQDO L H
FDUGLQDOLW\ , I WKLV DJJUHJDWLRQ LV LQVWDQWLDWHG H
or more MCMPhysicalEntity objects can be aggregated by this particular
MCMPhysicalEntityComposite object Note that the cardinality on the part side
(MCMPhysicalEntity) is 0..*; this enables an MCMPhysicalEntityCompashiect to be defined

without having © define an MCMPhysicalEntitybject for it to aggregate.

MEF Core Model

The semantics of th&/ICMHasPhysicalEntityaggregation is reaed using an association class,
calledMCMHasPhysicalEntityDetailThis enables the semantics of MEMHasPhysicalEntity
aggregation tobe realized using the attributegperatios, and relationships of the
MCMHasPhysicalEntityDetatssociation clas3.he Policy Pattern may be used to control which
specificMCMPhysicalEntity objectarecontained within a giveMCM PhysicalEntityComposite
objectfor a given context. Sefleigure 3 for an exemplary illustration of the Policy Patteuote
that MCMPolicyStructure is an abstract class that istiperclass of imperative, declarative, and
intent policy rules.
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7.7 MCMDomain Class Hierarchy

TheMCMDomain class has a single subclass, as showigimre10.

«OpenModelClass =2
= MCMDomain

I

«OpenModelClass» 2
8 MCMMgmtDomainHasMCMMgdEntityDetail

«OpenModelClass» =
& MCMHasManagementDomainDetail

«OpenModelClass» 2] / «OpenModelClass» )
= MCMManagementDomain 0.1 / 0."| kg MCMManagedEntity
0.” MCMMgmtDomainHasMCMMgdEntity
MCMHasManagementDomain T
«OpenModelClass» Jt] «OpenModelClass» 2
= MCMMgmtDomainComposite = MCMMgmtDomainAtomic
0.1

Figure 10. MCMDomain Subclasses

The purpose of the MCMDomain hierarchy is to model the major different types of Entities that
are inherently manageable using digital means, and which also are of interest to the managed
environment Examples include interfaces of a network device, protocols, policy rules, and
behavior of an objecTable18 defines the purpose ehch of the subclassestbis herarchy, and

aligns them to MEF 58L].

Name of Class Function Relation to MEF 55
Defines a collection of MCMEntities that Models the generic
share a commopurpose. In addition, each concept of an
MCMDomain constituent MCMEntity in an MCMDomair B A

is both uniquely addressable and uniquel domain

identifiable within that MCMDomain '

An MCMManagementDomain is used to

contain MCMManagedEntities. It refines

the notion of an MCMDomain by adding

three important behavioral features: 1) it

defines a set of administrators that govert This links thePolicy
MCMManagementDom | the MCMManagedEntities that it contains Driven Orchestration
ain 2) it defines a setf@pplications that are

. X work to MEF55.

responsible for different governance

operations, such as monitoring,

configuration, and so forth; 3) it defines a

common set of management mechanism;

such as policy rules, that are used to govs
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the behavior of MCMManagedEntities
contained in the MCMManagementDoma|

Represents MCMManagementDomains t I (G CEImEn

MCMMgmtDomain . type of
Atomic are modeled as a single, staaldne, MCMManagementDq

manageable object. :

main.
Represents MCMManagementDomains t
are modeled as a hierarchy of manageab
: : : - Accommodates

MCMMgmt objects. This produces three objects: the nested Orders and

Composite MCMManagementDomains, tk
set of constituent component
MCMManagementDomains, aride
combination of these.

Orders that form a
treelike hierarchy.

DomainComposite

Table 18. Functions of the MCMDomain Class and its Subclasses

7.7.1 MCMDomain Class Definitiion

This is an abstract class, and specializes MCMEn#ty. MCMDomain is a collection of
MCMEntities that share a common purpobe.addition, each constituent MCMEntity in an
MCMDomain is both uniquely addressable and uniquely identifiable within that MCNiDom

The purpose of this class is to define the concept of a domain. This enables different types of
domains to be defined as subclasses in the future.

[D62] An MCMDomain SHOULD NOT be used to contain MCMManagedEntity
objects.

At this time, naattributesare deined forthe MCMDomain class.
At this time, no operations are defined for the MCMDomain class.

At this time, no relationships are defined for the MCMDomain class.

7.7.2 MCMManagementDomain Class Definition

This is a concrete class, and specializes MN¥@©khain. Unlike an MCMDomain, an
MCMManagementDomain is used to contaero or moreMCMManagedEntitiesand zero or
more MCMEntities Hence, it refines the notion of a Domain by adds®yeralimportant

behavioral featuress specified in the following ragqements:

[R33] First, each  MCMManagedEntity that is contained in an
MCMManagementDomairMUST be uniquelyidentifiable for management
purposes

[D63] SecondanMCMManagementDomaiSHOULD define a set of administrators
that govern the ManagedEntities that it contains

[O16] Third, an administratdvlAY be restricted to execute a subset of operations for
a givenMCMManagementDomain
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[D64] Fourth an MCMManagementDomaiSHOULD define a set of applications
that are responsible for different governance operations, sucbramringand
configuration

[0O17] Fifth, different applicationsMAY be responsible for different governance
operations (e.g., monitoring and configuration may be done by the same or
different applications)

[D65] Sixth, an MCMManagementDomairSHOULD define a commonset of

management mechanisms, such as policy rules, that are used to govern the
behavior of ManagedEntities contained in the ManagementDomain.

This set of features combine to enable an MCMManagementDomain to be administered as a single
unit.

The above corepts are represented as follows:
I Uniqueidentifiahility is satisfied by the use of objectIDs (defined in
MCMRootEntity, see section.3)

I Administrators ar@lefined as a type of MCPartyRole(see sectiof.12.2.3; since
an MCMPartyRole is a type of MetaData, it can be associated with an
MCMManagementDomain through tlise of the MCMEntityHasMCMMetaData
aggregation (see secti@rb.])

I Governance operations are a specific type of MCMInternalService (see section
7.9.5.9

I Policies are defined in the MB¥olicy Driven Orchestratioproject.

The constraint for having an MCMDomain contain MCMManagedEntities, and not simply
MCMEntities, is realizd using the MCMMgmtDomainHasMCMManagedEntity aggregation.
This aggregation IS realized using an association class (called
MCMMgmtDomainHasMCMManagedEntityDetail), whose attributes are controlled by a set of
policies.

[018] This associatioMAY also be further fened using OCL.
Currently, no attributes are defined for this class.

Table19 defines theoperations for the MCMManagementDomalass.

Operation Name Description
()*+1'43.,-*/1.3-5./+1-)314, . 3/-1'71-)*+ITITI'?,*/!
getMCMMgmtDomainParent() : | :3<-=!
MCMMgmtDomainComposite[1.. |[D66] If this MCMDomain object has no parent, t
1] a NULL MCMDomainComposite obje
SHOULD be returned. 1
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(*+1'43.,-*[1237%/3+1-)314, .3/-I'71- )+ TITI'?,*/!

LI -:'
setMCMMgmtDomainParent( 3= . ) )
in newParent : [D67] If this MCMDomain object already has
MCMMgmtDomainComposite[1.. parent, then an excepti@HOULD beraised.

1 . . .
D [R34] This MCMLocation objecMUST NOT have

more than one parent.

Table 19. Operations of the MCMManagementDomain Class

At this time, a singleaggregation is defined for the MCMManagementDomain class. This
aggregation is named MCMMgmtDomainHasMCMMgdEntity, and defines the set of
MCMManagedEntities that are contained in this particular MCMManagementDomain. The
multiplicity of this aggregation is.@ +0..*. Thismeans thathis aggregation is optional (i.e., the
3 SDUW RI WKH FbDuGLQDOLW\ I WKLV DJJUHJDWLRQ L'
cardinality), then zeror moreMCMManagedEntityobjects can baggregated by thigarticular
MCMManagementDomain object Note that the cardinalty on the part side
(MCMManagedEntity) is 0..*; this enables an MCMManagementDomain object to be defined
without having to define an associated MCMManagedEnbjgct for it to aggregat&ince there

are different types of MCMManagementDomaobjects as well addifferent types of
MCMManagedEntity objects that can bentained within a given MCMManagementDomain
object, the MCMMgmtDomainHasMCMManagedEntity aggregation is zedliusing an
as®ciation class, calledMCMMgmtDomainHasMCMMglEntityDetail. This enables the
semantics of thiMCMMgmtDomainHasMCMMGgIEntity aggregation to be realized using the
attributes, operatiors, and relationships of thBICMMgmtDomainHasMCMMglEntityDetail
association lass.

The Policy Pattern may be used to contnglich type of MCMManagedEntity objects are
contained in a particular MCMManagementDomain obj&se Figure 3 for an emplary
illustration of the Policy PatterNote that MCMPolicyStructure is an abstract class that is the
superclass of imperative, declarative, and intent policy rules.

This class also participates in a second aggregation, called MCMHasManagementDamein; t
defined in section.7.

7.7.3 MCMMgmtDomainAtomic Class Definition

This is a concrete class, and specializes M@@vlagemeri2omain. Each MCMMgmtDomair
Atomic has characteristics and behavior that is externally visible

[R35] This class represents staabdneMCMManagementDomaiobjects(i.e., they
MUST NOT contain another MCMMgmtDomaiobject)

At this time, noattributesare defined fothe MCMMgmtDomairAtomic class.
At this time, no operations are defined for the MCMMgmtDomainAtomic class.

At this time, no relationships are defined for MEMMgmtDomairAtomic class.
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7.7.4 MCMMgmtDomainComposite Class Definition

This is a concrete class, and specializes MGYlagemetDomain. This class represents a set of
relatedMCMManagementDomain objectisat are organized into a tree structure.

[019] Each MCMMgmtDomainComposite MAY contain zero or more
MCMMgmtDomairAtomic and/orzero or mor&diCMMgmtDomainComposite
objects

At this time,no attributesare defined fothe MCMMgmtDomainCompositelass.

Table20 defines theoperations for thACMMgmtDomainCompositelass.

I"#$%&'() *+%,# * #/$"&'()  *

(*+'43.,-* 1.3-5./+1-)31+3-1'71,88ITITT 0?2-1'2,*/ |
5 3<+1-), -1, 31 K/B21¥/1- Yk ++43<*T*<]

TIT TO?-1?,%/324'+-3  1';3<-=1()3.3!,.3!/'1*/45-1
4,.,?23-3. 41" L)y*+143, ¥ =I()*+U3.,-*¥/ 1.3-5/+1)
8*+-1'71C3.112' 31 TIT TO?-I'2,%/  I';3<-+IB*=3=1l-)
0#&12110,&-(,%")2L'8CD".&= ”*6* 8*+-1¥+12 231FZITIT T 0?-1'2,W-"2*<  1/2 ' |
1211%)%0##)&-(,%)*9:;;d< TIT TO?2-12,%3?24'+%3  I';3<-+D=

[D68] If this MCMMgmtDomainComposite obje;l
has no child objects, then a NU
MCMMgmtDomain object SHOULD be
returned

(O*+1'43.,-*1237*/3+1,1+3-I'7'TIT TO?-I'?,*/!
";3<-+!1-),-|@*88!:3!<'/-,*/321:91-)*+14, .-*<58, !
TITTO?-I'?2,*/3'?24'+*-31":;3<-=1()*+1'43.,-*/!
-,A3+!,1+*/0831*/45-14,.,73-3.11<,8832I<F823<-Y*+-1!
@)*<)I*+1 /1,91 71/3r1? 31 TIT TO?-1"?2,*/1
";3<-+I1B*=3=11"/3I".1?".3ITITTO?-I'?,*/W-"?*<!
J2_"ITITTO?-1"?,*/324'+*-31";;3<-+D=1()*+!),+!
-)313773<-1'71<.3,-*/01,/"*/+-,/<3I'7!-) 3!
#&12110,&-(,%")2L'8CD".&*=  ')* TJTb,+T,/,03?3/-I'?,*/1,00.30,-*/1:3-@33/!
/IL'8C!I@N#/&D'.&*6 3, QITIT TO?-I'2*V  ';3<-1%/1-)31<)*B2H:; 3<-Y*+-!
1211%)%0#,#)&-(,%')*9:;;,J<?  * J21-)*+ 14, -*<58, . ITITTO?-1'?,*/J?4'+*-3!";;3<-=!
&'-3!-),-1-)*+! '43.,-*'[ 17*.+-12383-3+!,/913F*+-*/0!
<[-*32! TIT TO?-I'?,*  I';3<-+IB,/2!-)3*.!
,00.30,-*/+1,/21 ++'<* -*[1<8,++3+D1!,/2!-)3/!

4= -*-3+LB@+3-1TTIT TO?-I'2,% 1'53<-+]1¥/1
20+ 113, <) TIT TO?-I'2,*/ I';3<-I*+I<'/-*/32!
@*-)*1-)*+14,.-*<58,.ITITT0?-1'?,*/J"?4'+*-3 !
";3<-1917* +-11<.3,-*/01,/1*/+-,/<3!'7!-)3!
TJTh,+T,/,03?3/-I'? */! ,00.30,-*/1!,/21+3<'/21!
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.3,8*C*/0!1-),-1,00.30,-*/1*/+- /<31, +1 /1 ++'<* -*/]

<8,++=

[D69] Each created aggregati®OULD have arn
association class (i.e., an instance of
MCMHasManagementDomainDetail
association class).

(O*+1'43.,-*1237*/3+!1+3-1"7V'/31" 1?7'.3!
TIT TO?-1'"2,*'  ':;3<-+!1-),-1,.3I<'/- */321@*-)*/!
-)*+14,.-*<58, TJT T 0?-1'?,*/J"?4'+*-3!";;3<-!
\>(bHL(!,773<-*/0!,/9!-)3.13F*+-*/01<'/- */32!
TIT TO?-1'"2*'  ";3<-+!'"1-)3I";3<-+1-),-1..3!
<'[-*/321*/1)3?=1()*+'"4  3.,-*/I-,A3+!,1+*/083!*/45-!
#&12110,&-(,%')H%$&'%82L'8CD'&* 4,.,?3-3.1!<,8832!<)*82H:;3<—Y*+-1!@)*<)!*+!,/!,..,9!'7
:l)* /L'SC!@N#/&D'.&*G* Y31'.1?".3! TIT TO?-l'?,*/! 'Z;3<-+=!()*+!),+!-)3!
1211%)%0#,#)&-(,%')*9:;;J<? * 3773<-1'"71<.3,-*/0!,1+3-1'71,00.30,-*'/+!:3-@33/!-)*+!
4,-*<58,. MITT 07?-1'?,*J"?4'+*-3! ";3<-1,/213,<)!
713 TIT TO?-1'2,*  /1';3<-+1*23/-*7*32!1*/1-)3!
<)*82H:;3<-Y*#-=
[D70] EachcreatedaggregatiortSHOULD have ar
association class (i.e., an instance of
MCMHasManagementDomainDetail class

(0*+1'43.,-*12383-3+WYY!<'/- */32TIT TO?-I'?,*/!
";3<-+1"71-)*+14, -*<58,.TJT T 0?-1'?,*/J"?4'+*-3 |
";3<-=1()*+!1),+1-)313773<-1'717* +-11.3?'E*/0!-) 3!
;< *1<B ++11/21+3</211.3?'E*/0!-)3!,00.30,-*/1!
3-@33/1-)*+TJT T 0?-1'?,*/3?4'+*-3  I;3<-1,/2!

3, )ITIT TO?-I'2,%V  ';3<-1-),-1x+1<- *[321%/1-)*+!
TIT TO?-1'"2,%3?24'+*-3  1I'1;3<-=1()*+1'43.,-*/"),+!
['"*/45-14,, ?3-3.+= |
(0*+1'43.,-*'/12383-3+!,14+3-I'7ITIT TO?-1"?,*/!

" 3<-+17.?21-)*+14, -*<58, !

TJIT T 0?-1"?,%/3'?4'+*-3 I";3<-=1()*+1'43.,-*/
-,A3+!,1+*/083!*/45-14,.,73-3.11<,8832!<)*82H:;3<-Y*+
@)*<)I*+1/1,..,91'71'/3I'1?2'.31  TJIT TO?-1"2,*/!
";3<-+=1()*+!),+1-)313773<-I'717* +-11.3?'E*/0!-) 3!
C#812110,&-(,%')H%$&'%82L'8CD".&* | ,++'<*,-*/1<8,++!,/21+3<'/211.3?'E*/0!-)3!,00.30,-*/1!
=% 3-@33/13,<)!TIT TO?-I' 2%/ ":;3<-1443<*7*321*/1-)3
*/IL'8C!@N#/&D'.&*6 */45-14,.,23-3.1,/21-)*+! TJT T 0?-1'?,*/3'?24'+*-3 |
1211%)%0# #)&-(,%"9:;;J<? * ' 3<-=l

C#812110,&-(,%")2L'8CD".&*=? *

"+% All other aggregations between t
MCMMgmtDomainComposite and othe
MCMMgmtDomain objects that are n
identified in the input parameteMUST
NOT be affected.

Table 20. Operations of the MCMManagementDomainComposite Class
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The MCMHasManagementDomainComposite class defines a single aggregation, called
MCMHasManagementDomain. This aggregation is used to define the set of
MCMManagementDomas that are contained within this particular
MCMMgmtDomainComposite. Its multiplicity is defined to be 04D..*. This means that this
DJJUHIJDWLRQ LV RSWLRQDO L H WKH 3~ SDUW RI WKH

H J Wpéatdofthe 0..1 cardinality), then zero or more MCMManagementDomain objects can
be aggregated by this particular MCMManagementDomainComposite object. Note that the
cardinality on the part side (MCMManagementDomain) is 0.*; this enables an
MCMManagementl@mainComposite object to be defined without having to define an associated
MCMManagementDomain object for it to aggregate.

The semantics of the MCMHasManagementDomain aggregation is realized using an association
class, called MCMHasManagementDomainDetallhis enables the semantics of the
MCMHasManagementDomain aggregation to be realized using the attributes, operations, and
relationships of the MCMHasManagementDomainDetail association class.

The Policy Pattern may be used to control which specific MCMMamagtDomain objects are
contained within a given MCMManagementDomainComposite object for a given context. See
Figure3 for an exemplary illustration of the Policy Pattern. Note that MCMPolicyStructure is an
abstract class that is the superclass of imperative, declarative, and intent policy rules.

7.8 MCMBusinessObject Class Hierarchy

The MCMBusinessObiject class ham subclasses, as shownRigurell.

frOpenModeiC:'ass» ]
=] MCMBusinessObject

I

«OpenModelClass» 6] «OpenModelClass» It

Ea MCMAggregatingBusinessObject £ MCMSimpleBusinessObject
MCMAggregatesSimpleBusinessObject

0.1 1.

«OpenModelClass» (2]
&5 MCMAggregatesSimpleBusinessObjectDetail

Figure 11. MCMBusinessObject Subclasses
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MCMBusinessObiject is a subclass of MCMEntity, and is a sibling of MCMManagedEntity. The
MCM models business objects differently than other types of managed entities, because: (1) their
lifecycle is different, and (2) their semantics are different. This clakg isuperclass of concepts

such as OrderdPOCs, and Quote3he full model of business entities is defined in the MEF
Business Model (MBM). In the MBM, all business objects that contain other objects, such as
Orders, are subclasses from MCMAggregatingBess®©bject. Similarly, all business objects that

are contained by another business object, such as Orderltems, are subclassed from
MCMSimpleBusinessObject.

Table 21 defines thepurposeof the MCMBusinessObject class aadch ofits subclasses, and
relates them to MEF55.

Name of Class Function Relation to MEF 55

Defines the abstract concept of
business objects that are types
of MCMEntities, but not types

Required by all MEF55
functional components

MCMBusinessObject of MCMManagedEntities. that interact with Busines
: Applications antbr
Examples include Order, CuStOmers
TroubleTicket and Report. '
Defines the abstract concept o] Required by all MEF55
different types of objects, functional components
. , including Order, Quote, and | that interact with Orders
g/lt()l_g/lcfggregatlngBusmess ProductOfferQualification Quotes, and POCs (see
) (POQ) objects, which each carf MEF57.1) Subchsses are

be made up of contained in the MBM

SOLQH LWHP" REMH document.

Required by aIMEF55
functional components
that interact with
Ordeltems, Quoteltems,
and POCltems (see
MEF57.1) Subclasses ar
contained in the MBM
document.

Representdifferent types of
objects, including Order Items,
Quote Items, and POC Item
MCM SimpleBusinessObject | objects, which can each be
contained by objects

that group those objects
together.

Table 21. Functions of the MCMBusinessObject and its Subclasses

7.8.1 MCMBusinessObject Class Definition

This is an abstract class, and specializes MCMEntity. It represents business objects that are
produced by tl business but are not managedhe way that MCMManagedEntity objects .are
Examples include Orders, TroubleTetk, and Reports.

Note that concepts like the set of MCMPartyRoles that interact with this MCMBusinessObject,
and the time period in which this MCMBusinessObiject is valid, are realized as relationships, not
attributes. More specifically, the former is provided by MCMEntagNICMMetaData (see
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section7.5.1), since MCMBusinessObiject is a subclass of MCMEntity and therefore inherits this

aggregation. The latter is already defined in MCbthData (see sectiahl?).

Table 22 defines the attributes of the MCMBusssObject clasddost attributes will likely be
realized using relationships and/or operations. For example, concepts likaeyteand Seller
object identifiers, along witlBuyer order, implementation, and technical contBé&$%will be

defined using a combination of relationships and operations.

Attribute Name Mandatory? | Description

mcmBusinessPurpose :

() +15+1 14 %/01, - *:5-3=I><}-,*/+1 1-3F-5, 8]
23+< *4-*[1'71-)31:54+*/3++145.4'+31'71-)*+]
TITX5+*/3++H:;3<-E

: TimeAndDate|[0..1]

i &H!

String[0..1] I'&#% If an object does not have a value for
mcmCommonName attribute, then
empty stringSHOULD be used.

O*+I*+1,(*?23W/21,-3!,--.*:5-311,/21<'[- *[+!
-)312,-31,/21-*231"71-)31?,/57,<-5.*/0I'71-)*+!
", 3<-=!

mcmBizObjCreationDate &HI I'&(% This attributeSHOULD have a complet

and valid time and/or date.

I*(.% The implementatioMAY ensure that th
fields in this data type are set to
appropriate defaultalue!

Table 22. Attributes of the MCMBusinessObject Class

Table23 defines the operations of the MCMBusinessObject class.

I"H#$068"() *+%b # *

H#I$&()  *

getMCMBusinessPurpose()
: String[1..1]

This operatiorreturns thencmBusinessPurpose textual
attribute for this particulailCMBusinessObjectThere are
no input parameters this operation.

[D73] If a business purpose is not defined, then an en
string SHOULD be returned.

setMCMBusinessPurpose(in
bizPurpose: String[1..1])

This operationsets the mcmBusinessPurpose textual attril
for this particular MCMBusinessObject. There is a single
input parameter, of type String, whichntains the new text
of the business purpose.

[D74] If a business purpose is not defined, then an e
stringSHOULD be used. l

getMCMDateCreated() :

TimeAndDate[1..1]

This is a TimeAndDate attribute, and contains the date a
time that this object was created.
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[D75] This attribute SHOULD have acomplete and vali
time andbr date

[021] The implementatioMAY ensure that the fields in t
data type are set to an appropriate default value

. This is a TimeAndDate attribute, and contains the date a
setMCMDateCreated (in | time that this object was created.

newCreationDate: : : :
TimeAndDate[1..1]) [D76] 'I_'hls attribute SHOULD have acomplete and vali
time andbr date

Table 23. Operations of the MCMBusinessObiject Class

At this time, no relationships are defined for the MCMBusinessObject class.

7.8.2 MCM AggregatingBusinessObjecClass Definition

This is an abstract class, and specializes MCMBusinessOlgguiirpose is to represent different
types of objects, including Order, Quote, and ProductOfferQualification (POC) objects, which
each can be made Upl 3O LQH LW H P Ondetltdrisi@Qudteltems, and POCltenidpre
specifically, an Order may include Orderltems, a Quote may include Quoteltems, and a POC may
include POCItems.

There are two ways to realize this restriction. The first is to apfly © the aggregation, while
the second is to use the association class to restrict which types of part components (e.g., an
Orderltem) can be aggregated by which type of aggregating object (i.e., an Order in this example).

This class currently has no atites. This is because its purpose is to enable its concrete subclasses
to aggregate (i.e., contain) concrete subclasses of the MCMSimpleObject class.

This class participates in one relationship, called MCMAggregatesSimpleBusinessObject. This is
an aggregtion, and defines the set of concrete subclasses of MCMSimpleBusinessObject that a
concrete subclass of this MCMAggregatingBusinessObject can contain.

All subclasses of MCMAggregatingBusinessObiject inherit this relationship. The multiplicity of

this aggreation is 0..1+1..*. This means that this aggregation is optional (MéKH 3 ~ SDUW RI1 W
FDUGLQDOLW\ I WKLV DJJUHIJDWLRQ LV LQVWDQWLDWHDC

one or more MCMSimpleBusinessObject objects can dggegated by this particular

MCMAggregatingBusinessObject.

The semantics of this aggregation are defined by the
MCMAggregatesSimpleBusinessObjectDetail association class. This enables a particular set of
MCMSimpleBusinessObjects be contained by a given MCAggregatingBusinessObject. Note

that the MCMAggregatesSimpleBusinessObjectDetail association class is abstract; this enables
the developeto build concrete subclasses of this association class to define details specific to
different combinations of MCMAgggatingBusinessObject and MCMSimpleBusinessObject.

For example, a concrete association class could be defined to restrict which particular subclasses
of MCMSimpleBusinessObject may be aggregated by a particular consobiglass of
MCMAggregatingBusinesskject.
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The Policy Pattern may be used to control which specific MCMOrderltem objects are attached to
a given MCMOrderStructure object for a given context.

MEF Core Model

7.8.3 MCM SimpleBusinessObjecClass Definition

This is an abstract class. Its purpose is to represdatadif types of objects, including Order
Items, Quote Items, and POC Item objects, which can each be contained by objects that group
those objects together. More specifically, a set of Orderltem objects may be contained by an Order
object, a set of Quota&in objects may be contained by a Quote object, and a set of POCltem
objects may be contained by a POC object.

This class currently has no attributes. This is because its purpose is to enable its concrete subclasses
to be aggregated by (i.e., contained bykoncrete subclasses of the
MCMAggregatingBusinessObject class.

7.9 MCMManagedEntity Class Hierarchy

The MCMManagedEntity class has abstract subclasses, as showRigurel12.

«OpenModelClass» 2
g MCMMgdEntityRefersToMCMUnManagedEntityDetail

«OpenModeiClass» &)
= MCMUnManagedEntity

0.* «OpenModeiClosss 2
- o MCMManagedEntity

MCMMgdEntityRefersToMCMUnMgdEntity

MCMMgmtDomainHasMCMMgdEntity

«OpenMode(Closss [t ez
{ MCMManagementDomain =

«-Oatn’-'oaeiff:ss»-ﬂ «OpenModelClass» &) «OpenM. [Classit] «OpenM. IClassie) ~Gpem'-'a:ei€:‘ass‘—’1 «OpenModeiClass» 2

«OpenModelClasss & t) = MCMDefinition MCMPolicyObject 1 MCMProduct { MCMService MCMResource { MCMServiceEndoint
5 MCMMgmtDomainHasMCMMgdEntityDetail

Figure 12. ManagedEntity Subclasses

Table 24 defines the purpose of this hierarchy, and aligns therfiJtoThe purpose of the
MCMManagedEntityhierarchy is to model the major different types of manageable entities that
are of interest to the managed environment. This hierarchy is based around the need to represent
and manage Products, Services, and Resources. As such, the MCMDefinition hisraseuyto

specify common characteristics and behavior of these three concepts, and the MCMPolicyObject
hierarchy is used to manage these three concepts.
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Name of Class

Function

Relation to MEF 55

MCMManagedEntity

Represents objects that have thieowing
common semantics: (1) each has the
potential to be managed; (2) each can b4
associated with at least one
MCMManagementDomain; (3) each is
related to Products, Resources, and/or
Services of the system being managed.

The base class for
defining Pralucts,
Services, and
Resources that are
defined and used in
MEF55.

MCMDefinition

The MCM equivalent of the ONF and TM|
S3VSHFLILFDWLRQ™ FODVYV
salient characteristics, capabilities, and
constraints of concrete subclasses of an
MCMManagedEntity. When concrete
subclasses of MCMDefinition are
instantiated, these characteristics,
capabilities, and constraints will be
invariant over all instances of each concr
subclass of MCMDefinition.

Critical to enabling
scalable and
consistentreation of
Product, Service, an
Resource hierarchie
that share common
properties and
behavior.

MCMPolicyObject

The root of the Policy Model. This
provides a set of abstractions for viewing
any type of Policy, regardless of its
programmingparadigm (e.g., imperative,
declarative, intent), as a set of statement

Realizes théolicy
Driven Orchestratiory
information model.
Enables imperative,
declarative, and
intent policies to be
used in an MEF LSQ
environment.

MCMProduct

Defines the satf goods and services,
offered to a market by an MCMParty that
playing an appropriate MCMPartyRole.
MCMProducts are purchased by an
MCMCustomer, which is a type of
MCMPartyRole Each such purchased
Product is based on an MCMProductOffe
even if it useshared Resources and/or
Services, and results in a separate instar
of the MCMProduct class.

Models Products in
an extensible way.
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Defines a set of capabilities that may be
consumed by other Resources and/or
Services. Resources aygically limited in
guantity and/or availability. Resources m
be logical or virtual in nature. Note that
MCMResource physical resources are NOT defined as g
subclass of Resource because a physica
entity is not inherently manageable. Rath
physical resources adefined by the
PhysicalElement class, which is a subcla
of UnManagedEntity.

Models Resources ir
an extensible way.
This includes legacy
as well as NFV,
SDN, and other type
of Resources.

Represents functionality that can be useg
by different internal and external users

: (e.g., a management system and a Models Services in
MCMService . . .
Customer, respectively) for different an extensible way.
purposes. Services may be used by othg
Services, but not by Resources.
Superclass for
MCMServiceEndpoint Represents the (logical) point of delivery| services as defined i

the Service to a consumer. the MEF Services
Common Model.

Table 24. Functions of the MCMManagedEntity Class and its Subclasses

7.9.1 MCMManagedEntity Class Definition

This is an abstract class, and specializes MCMEntity. It represents objects that have the following
common semantics: (1) each has the potential to be managed; (2) each can be associated with at
least one ManagementDoma() each can be related to Products, Resources, and/or Services of
the system being managed.

A common need of mangperational and business support systesme define an objectID that
meets tleir business needs. For example, a purchase order ID migktdeeted to have a
particular structureThe MCM has therefore definad attribute, called mcmExtertalAttrName,
to provide this flexibility

[R37] ThemcmExternallDAttrNameattributeMUST be defined as string, in order
to simplify the design and improvet@roperability.

This enablesperational and business support systenmame an attributdnat can be useor all
MCMManagedEntity classes. This attribigelefined as string, to enable different applications
to usethisobjectID in an interoperableanner.
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[022] MCMMetaDataMAY be used to augment the meaning of these attributes by
attaching a set of MCMMetaData objects to anstance of the
MCMManagedEntity class (or any of its subclasses).

Table25 defines the attributes of the MCMManagedEntity class.
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[D78]

If an object does not have a value
this classttribute, then an empty strif
SHOULD be used.

Table 25. Attributes of the MCMManagedEntity Class

Table26 defines the operations for this class:

Operation Name

Description

getMCMAdminState() :
MCMAdminState[1..1]

(*+1'43.,-*1.3-5./+1-)3E,8531'71-)3!
2<?W272*/R-,-3,--.*:5-3=1()3.3!,.3!/'1*/45-1
4,.23-3.+1-1-)*+1'43, -*/=1()3E,853!.3-5./32!
*41'/31'71-)31E,853+1237%/321%/1-)3!
TITW2?2%/R-,-313/523.,-*/= |

MCMAdminState[1..1])

setMCMAdminState (in newAdminState :

(*+1'43.,-+/1237%/3+1-)3!/3@!E,853!7".1-)3!
2<PW272*/R-,-3],-- *:5-3=1()3.31*+1 14+*/0831*/45
4,.,23-3.11<,8832!/3@W27*/R-,-31B'712,-,1-943
TITW2?%/R-,-3D!-),-I<'/- */+1,1+3-I'71E,8*2!
E,853+!-'1:315-32k

getMCMOperState() :
MCMOperState[1..1]

()*+1'43.,-*/1.3-5./+1-)3IE,853!'71-)3!
2<?H43.R-,-3!,--.*:5-3=1()3.3!,.3!/'1*/45-!
4,.,23-3.+1-'1-)*+1'43. -*/=1()3!E,853!.3-5./32!
£41/31'71-)31E,853+1237*/321%/1-)3!
TJTH43.R-,-313/573.,-*/= |

setMCMOperState(in newOperState :
MCMOperState[1..1])

(*+1'43.,-+/1237%/3+1-)3!/3@!E,853!7".1-)3!
2<?H43.R-,-3!,--.*:5-3=1()3.31*+1 1+*/0831*/45-!
4,.,23-3.11<,8832//3@H43.R-,-31B'712,-,1-943!
TJITH43.R-,-3D!-),-I<- ¥/+1 1+3-1'71E,8*2!
E,853+1-1:315+32=

getMCMMgdEntityCreationDate() :
TimeAndDate[1..1]

(*+!'43.,-*/1.3-5./+!-)3!E,853!'7!-)3!
?<?T02U/-*-9J.3,-*/l,-3!,--.*:5-3=1()3.3!,.3!
["*/45-14,.,23-3.+1-'1-)*+1'43, -*'/=1()3!E,853!
.3-5./32*+1 1(*?3W/2I,-3!,--.*:5-3= |

I'&-% This attributeSHOULD have acompkte
and validtime andbr date!

The implementatioMAY ensure that th

fields in this data type are set to
appropriate default value

I*()%

setMCMMgdEntityCreationDate(in
newTimeAndDate : TimeAndDate [1..1])

()*+1'43.,-*/1237*/3+1 1/3@'E,853!7".1-)3!
2<?2T02U/-*-9J.3,-*/1,-3!,--.*:5-3=1()3.31%+1 |
+*/0831%/45-14,.,23-3.11<,8832//3@(*?3W/2l,-3
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B'712,-,1-943!(*?3W/2l,-3D!-),-I<'/- *[+! 1+ 3-1

"7'E,8*2!E,853+!-"1:315+32=

"%  ThisattributeSHOULD have acompletg
and validtime andbr date!

getMCMExternallD -
AttrName () : String[1..1]

(O*+1'43.,-*/1.3- *3E3+1-)3IE,853!'71-)3!
2<?UF-3./,8>IW--.&,23,--.*:5-311@)*<)*41
+- X01),-1<f- ) H-)31/,231'71 -)3IUF-3./,8>!
- *5-31-),-1 *+3%/01237%/3217" .15+31%/1-)3!
TIT=1

[R39] This classattributeMUST NOT be used
as a naming attribute (i.e., to uniqud
identify an instance of the object).

I''#% If an object does not have a value fiois
class attribute, then an empty striy
SHOULD be used.

setMCMExternallD -
AttrName (in newAttr -Name : String[1..1])

(O*+1'43.,-*/1237%/3+1 1/3@!E,85317".1-)3!
UF-3./,8>IW--.&,?3!,--.*:5-3=1()3.31*+1, 14+*/083!
*/45-14,.23-3.11<,8832!//3@W--.&,?3!B'7!2,-!
-943IR-.*/0D!-),237+/3+1-)3/3@!/,?3!'71-)3!
2<?UF-3./,86>IW--.&,?3!,--.*:5-3=]!

I".% This classattributeMUST NOT be useq
as a naming attribute (i.e., to uniqud
identify an instance of the objedt).

getMCMParentDomain() :
MCMManagementDomain[1..1])

(O*+"43.,-*/1.3-.*3E3+!-)3!
TJITT,/,0323/-1'?,*/1-),-1<[- *[+]-)*+!
TJTT,/,032U/-*-9=1()*+!'43.,-*/1- A3+!/"]
*/45-14,.,?3-3.+=!

'(% If this MCMManagedEntity has nI
containing MCMManagementDomai
then it SHOULD return a NULL
MCMManagementDomain objett.

setMCMParentDomain (in newMgmtDomain :
MCMManagementDomain[1..1])

(O*+1'43.,-*1237%/3+1 1/3@!
TJITT,/,0323/-1'2,*/1-11<'[- *[1-)*+]

4,.-*<58, ITITT,/,032U/-*-9=1()*+1'43.,-*!!

- A3+1,1+%/0831*/45-14,.,73-3.11<,8832!
13@TO0?-1"2, 511 @)*<)*+1 /1
TJITT,/,0323/-1'?,*/1":;3<-= !
S71YITITT,/,032U/-+-91":3<-1,8.3,291),+1 |
4,.3/-ITITT,/,0323/-1'2,%/11-)3/1-)* +1
TJITT,/,0323/-I'?,*\@+*88!:312383-32!:9!

7% +-112383-*/01-)3!,<<'24,/9*/01, ++'<*,-*1
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<8,++1!,/2!1+3<'/2112383-*/0!-)3!<"..3+4'/2*/0!
,00.30,-*/=1()3/1!,'/3@!,00.30,-*/!B,/!
*[+-,/<3!'7!
TITTO?-1'?,*/b,+TJTTO2U/-*-9D!*+!
<.3,-32]17'88'@*/0!-),-1!,//3@!,++'<*¥'/1<8,++!*
-)3/'<.3,-32!-'1.3,8*C3!-)31+3?,/-*<+!'7!-) 3!
,00.30,-*'/=1
[D83] If this MCMManagementDomain obje
already has a parent, then an excep}
SHOULD be raised.

[R41] This MCMManagementDomainobject
MUST NOT have more than one parer

delIMCMParentDomain()

(*+1'43.*/1.37'E3+1-)31,00.30,-*/11 /21*—+
< FI<B ++11-),-13/,:83+1-)*+]
TJITT,/,032U/-*-91-'1:31<'/- */321:91-)*+1
TJITT,/,0323/-I'2,*/=1()*+1'43.,-*/12'3+!
&H(1,773<-13*)3.1)3ITJITT,/,0323/-1'2,/
:3<-1 13ITITT,/,032U/  -*-91':3<-]1*-1:54-]
2383-3+1-)31,00.30,-*/:3-@33/!-)*+!
TJITT,/,0323/-1'2,#/1":;3<-1 /21-)*+!
TJITT,/,032U/-*-9=1()*+1'43.,-*/1),+1/'
*/45-14,.,73-3 +=]

getReferredMCMUnManagedEntityList() :
MCMUnManagedEntity[1..*]

()*+1'43.,-*/1.3-.*3E3+!-)3!+3-1'7!

TJITLU/T,/,032U/-*-9!";;3<-+1-),-1.373.1-"1-)*+]

TJTT,/,032U/-*-9I";;3<-=1()*+1'43.,-*'/1- A3+!

['1*[45-14,,,?3-3.+= |

I'N% If this MCMManagedEntity object has 1
MCMUnManagedEntity object that
refers to, then BHOULD return a NULL
MCMUnManagedEntity objedt.

setReferredMCMUnManagedEntityList(in
newUnMgdEntityList :
MCMUnManagedEntity[1..*])

(O*+1'43.,-*'1237*/3+!,1/3@!+3-!'7!
TJTL/T,/,032U/-*-9I';;3<-+!-),-1.373.1-"I-)*+!
4,.-*<58,.1TJTT,/,032U/-*-9!";;3<-=I()*+!
'43.,-*'/1-, A3+!,1+*/083!*/45-14,.,73-3.1!<,8832!
[3@L/TO2U/-*-9Y*+-11@)*<)!1237*/3+!,1+3-1'71'/
"12'3ITITL/T,/,032U/-*-9!"::3<-+= >TI1-)*+!
TJTT,/,032U/-*-9!1";;3<-1,8.3,29!),+!,1+3-1'7!
Y3112 . 3ITITL/T,/,032U/-*-9!";; 3<-+!-),-!
*.1.373.+!1-'11-)3/1-)'+3!TITL/T,/,032U/-*-9!

", 3<-+!@*88!:312383-32!:9!7112383-*/0!-)3!
,<<"?4,/9%/0!++'<* -*'[1<8 ++11,/21+3<'/21!
2383-*/0!-)3!I<"..3+4'/2*/0! ++'<* -*'/=1()3/1!,!
[13@!,++'<* -*/1B,/"*/+-,/<3!'7!
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TITTO2U/-*-9M373.+('TITL/T,/,032U/-*-9D!

*+1<.3,-32!17".13,<)IL/T,/,032U/-*-9!";; 3<-1*/1

-)31/3@L/TO2U/-*-9Y*+-t

I''$% Everyassociation createAHOULD have
a new association class created to rea
the semantics of that association.

setReferredMCMUnManagedEntityPartialList(in
newUnMgdEntityList :
MCMUnManagedEntity[1..*])

(O*+1'43.,-*1237*/3+!/3@!+3-!'7!
TJITL/T,/,032U/-*-91";;3<-+1-),-1.373.1-"1-)*+]
4,.-*<58,.1TJTT,/,032U/-*-9!";;3<-=I()*+!
'43.,-*'[1- A3+!,1+*/083!*/45-14,.,73-3.1!<,8832!
[B@L/TO2U/-*-9Y*+-11@)*<)1237*/3+!,1+3-1'71'/
‘1?2 3ITITL/T,/,032U/-*-91";;3<-+= >T71-)*+!
TJTT,/,032U/-*-9I';;3<-1,8.3,  29!),+!,1+3-I'7!
Y31"1?2" . 3ITITL/T,/,032U/-*-9!1";;3<-+!-),-!
*.1.373.+1-"11-)3/1-)'+3!TITL/T,/,032U/-*-9!
;,3<-+!,.31*0/'.32=1()3/1,/3@!, ++'<*,-*/IB, /!
*[+-,[<31'7!
TJITTO2U/-*-9M373.+('TJITL/T,/,032U/-*-9D!
*+1<.3,-32!7".13,<)IL/T,/,032U/-*-9!";; 3<-1*/1
-)3!/ 3@L/TO2U/-*-9Y*+k=
I',%  Everyassociation createeHOULD have
a new association class created to red
the semantics of that association.

delReferredMCMUnManagedEntity()

(O*+1'43.,-*1.32'E3+1-)3] ++'<* -*[11 [21%+]
HH<E R1<B o+ 11-) <13, :83+1-)*+]
TJTT,/,032U/-%-91':;3<-1-'1.373.1-'1,/9!
TJITL/T,/,032U/-*-91':;3<-+=1()*+1'43.,-*/1
2'3+1&H(!,773<-13%-)3.1-)3!
TJITL/T,/,032U/-%-91';3<-1'.1-)3!
TJITT,/,032U/-*-91';;3<-]1*-1:5+-12383-3+1-)3!
HH<* R1E3-@33/1-)F+ITITT,/,032U/-*-9!
13<-LR21HITITUT0  32U/-*-91';3<-=]
(*+1'43.,-*1) +1/1%/45-14, 23-3+= |

delReferredMCMUnManagedEntityPartial(in
unMgdEntityList :
MCMUnManagedEntity[1..1])

(*+1'43.,-*/1.32'E3+1-) 31, ++'<* -*/11 [21%-+]
< H1<8 +4+117".13,<)!
TJITL/T,/,032U/-*-91';;3<-1%/1-)3!
5ITO2U/-*-QY*+-1-), -1 41 ++'<* 321 @*-)1-)*+]
4,-*<58,ITITT,/,032U/-*-9 1";3<- ={)*+!
'43.,-*[1- A3+, 1+%/0831%/45-14,.23-3.11<,8832)
5/TO2U/-*-9Y*+-11-),-1237%/3+1-)3143-1'7!
TITL/T,/,032U/-*-91";;3<-+1-) -1 @*88!:3!
5/8*/A3217.'?1-)*+14, -*<58, |

TITT,,032  U/-*-OI';3<-2()*+1'43.,-*/12'3+]
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&H(!,773<-13*-)3.1-)3ITITL/T,/,032U/-*-9!
";3<-1"1-)3ITJTT,/,032U/-*-9!";;3<-]1*-1;5+-!
2383-3+!-)3!,++'<* -*/1:3-@33/!-)*+!
TJTT,/,032U/-*-9!";;3<-1,/21-)*+!
TJITL/T,/,032U/-*-9!";3<-= |

[R42] Any association between th
MCMManagedEntity object and oth
MCMUnManagedEntity objects that
not specified in the unMgdEntityLi
MUST NOT beaffected.

Table 26. Operations of the MCMManagedEntity Class

At this time, the MCMManagedEntity class defines a single associataailed
MCMMgdEntityRefersToMCMUNnMgdEntity This association enables an MCMManagedEntity

to refer to a set of MCMUnManagedEntities, and vice versa. The multiplicity of this relationship
is0..1+ 7KLY PHDQV WKDW WKLV DVVRFLDWLRQ LV RSWLRQD
, I WKLV DVVRFLDWLRQ LV LQVWDQWLDWHG H J WKH 3~ SDI
MCMUnManagedEntity objects can be associated litis particular MCMManagedEntity

object. Note that the cardinality on the part side (MCMUnManagedEntity) is 0..*; this enables an
MCMManagedEntity object to be defined without having to define an associated
MCMUnManagedEntity object for it. For exampley ®ICMService could be associated with the

location of an MCMPhysicalEntity at a particular MCMLocation.

The semantics of this association are defined by the
MCMMgdEntityRefersToMCMUnMgdEntityDeta#éssociation class. This enables the semantics
of the assaation to be defined using the attributes and behavior of this association class. For
example, it can be used to define which MCMUnManagedEntity objects are allowed to be
associated with which MCMManagedEntity objects (or wieesa).

The Policy Pattern éeFigure3) may be used to define policy rules that constrain which objects
of one type are related to which objects of the other type (e.g., which MCMUnManagedEntity
objects are related to which MCMManagedEntity objects). Note that MCMPolicyStructure is an
abstract class that is the superclass of imperative, declarative, and intent policy rules.

The MCMManagedEntity class also participates in two aggregations, called
MCMMgmtDomainHasMCMMgdEntity and MCMCatalogltemContainsMCMManagedEntity.
These two aggregations are defined in sectforiand7.9.7.9 respectively.
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7.9.2 MCMDefinition Class Hierarchy

The MCMDefinition class hierarchy is sla in Figure13.

«OpenModelClass» L]
«OpenModelClass» 2] = MCMDefinition
& MCMFeatureDecoratesMCMDefinitionDetail

/ | OpenhodeiClasce = «OpenModelCi lossiZ)
0. | Bl MCMDefinitionDecorator MCMOfferHasMCMDefinitionDecorator E] MCMOffer
d
0. yd 0.1
«OpenModelClass» &)

o & MCMOfferHasMCMDefinitionDecoratorDetail

MCMFeatureDecoratesMCMDefinition

[ ]

«OﬁenModez‘C:‘ass-ﬂ «OpenModelClass» 2
0.1| k& MCMFeature ] MCMBusinessTerm
L
_«OpenModelClass» 2 «OpenModelClass» g «OpenModelClass» 2]
] MCMResourceOffer = MCMServiceOffer E£] MCMProductOffer
[ [ , |
«OpenModelClass» 2 ;OpenMcdelClass» 2 «OpenModelClass» 2
E£] MCMResourceFeature = MCMServiceFeature E] MCMProductFeature

Figure 13. MCMDefinition Class Hierarchy

7.9.2.1 MCMDefinition Class Definition

This is an abstract class, arspecializes MCNWanagedEntity. It provides the salient
characteristics, capabilities, and constraints of concrete subclassesdViddMManagedEntity.

Hence, it can be thought of as a template that define common characteristics and behavior of
instantiated ojects of this classwhen concrete subclassesMECM Definition are instantiated,

these characteristics, capabilities, and constraints will be invariant over all instances of each
concrete subclass MCM Definition.

At this time, no attributearedefined forthe MCMDefinition class.
At this time, nooperationsare defined fothe MCMDefinition class.

At this time, no relationships are defined for MEMDefinition class
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7.9.2.2 MCMDefinitionDecorator Class Definition

This is an abstract class, and spgzesMCMDefinition. It defines the decorator pattern applied

to an MCMDefinitionDecorator, which enables all or part (e.g., a subset of the attributes of a class)

RI RQH RU PRUH FRQFUHWH VXEFODVVHV RI 0&0)HDWXUH W
MCM DefinitionDecorator (e.g., a subclass of MCMFeature or MCMBusinessTerm).

At this time, no attributeare defined fothe MCMDefinitionDecoratorclass.

At this time, no relationships are defined for MEMDefinitionDecoratorclass It participates in
two aggregations, called MCMFeatureDecoratesMCMDefinition (see sect®n and
MCMOfferHasMCMDefinitionDecorator (see secti@rb.2.3.

7.9.2.3 MCMBusinessTerm Class Definition

This is a concrete class, and specializes MCMDefinitionDecorator. It defines the set of business
terms that dictate how a particular type of MCMOffer (i.e., a mssoffering, typically based on
demographics,) is sold to Customers. An MCMOffer aggregates one or more MCMFeatures,
MCMBusinessTerms, and other business logic; please see se&idr8for the definition of an
MCMOffer.

Table27 defines the attributes of tiCMBusinessTerntlass.
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>&&$ @A&H +I6 # 19%) C%&($5¢ H#I$"8()  *
J,TA.44$,Q11%6* &H! OF 15+ - %01, - %:5-3=1>-1<'/+*+-+1'717 BB, ?1-3F-!
1&$)09P;;: < 2),-123+< *:3+1-)31.32'-312'/%-' */01, /2!

2,/,0323/-IBMTTDI<, 4, *8*-*3+1%/<852321%/1-)*+|
TJTH773.=IMTT!+'85-*/+13/,:8312,/9125/2,/31!
236 [+5P%/0! | <-*E*-*3+1-'1:314< *4-321 /2!
238*E3.32!'/1,1+<)325832!:, +*+1@*-)'5-1)5?, /!
*/-3.E3/-*/ 1B3=043.,-*/01+9+-371,/21+'7-@,.3!
A48*< -*[14,-<)12,/,0323/-  1J-*E*5+1,/2!
J*+4,2 1542 -3+112%+AI'4-*P*C,*[1 [21: <A/

| TA A4S |HSR [#-#.5* &H! O*+1%+1 4= *[0], - *:5-3=1>-1237*/3+1-)31-0431'7!
6+1&$")09P;;: % 4.:83212,/,0323/-1,/21.3232* -*[1+3. E*<3+!
2),-1,.31L,E,*8,:83! -'l TITI5+-'23.+1-),-145.<) +3!
FHITITH773=1()343.E*<3123+A175/<-*/+] +1-)3!
+*/08314%/-1'71<']- <-17".| 8813/265+3.1*++53+=

[ TA.4#$ TH#)C($10,&* &H! (O*+1%+1 14+- %01, -- *:5-3=1>-1237%/3+1-)31-943!'7!
6*18$")09P;;: & E3/2'12,/,0323/-]  -),-I*+1*/<8523217'.1X593.+1-),
45.<) +3L NTITH773.1-),-1), 41 )%+
TITX5+*/3++(3.2=113/2'.12,/,0323/-1'778' 2+ |
,881%/-3., <-*/+1@*-)1-)3IE3/2" . 47.'?1-)31<5+-'23.=!
(*+14+3.E*<31,22+1- 3?3/2'5+IE,853!-'1-)3!
38,-%/+)*41:3-@33/1-)31 TITJ 5+-'23.1,/21-)3!
TJTR3.E*<3".'E*23.1+1-)3ITJTJ 5+'23.1/332!
891'43/1,1+3.E*<31.3F53+-17".1, /91*++531, 773<-*/0!
)3+ ITIT .'25<-145 <) +3 4 I

Table 27. Attributes of the MCMBusinessTerm Class

Table28 defines the operations for this class:

Operation Name Description

(*+1'43.,-*/ 13-5./+1-)3! E,853!'71-)3!
2<?X5+(3.?2MTT!,--.*:5-3=1()3.31,.3!/'1  */45-]
4,.,23-3 +1-1-)*+1'43. -*/=1()3E,8531.3-5./321%+1|
getMCMBusTermRMM)() : +- %/01,-- *:5-31-),-123+< *:3+1-)31.37"-312'/*-' */01 /2!
MCMString[1..1] 2.1,0323/-1<,4, %8 * B+ T 1Y+ TITX5+*/3++(3.7= |

I'&% If the mcmBusTermRMM attributss empty, ther
an empty stringHOULD be returned.

(O*+1'43.,-* 1237*/3+W/3@'E,853!7'.!-)3!
?2<?X5+(3.?MTT!,--.*:5-3=! ()3.3!*+!,14+*/083!*/45-!
4,.,73-3.1!<,8832B@R-.*/0B'7!2,-,!-943R-.*/(D!-),-!
<'[-*[+! -)31-3F-1-),-123+<.*:3+1-)31.3?'-3! ?'/*-' */0!
121?,/,03?23/-1<,4,:*8*-*3+I'71-)*+ITITX5+*/3++(3.?7 2

setMCMBusTermRMM (in
newsString : String[1..1])
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I*($% The newsString attributdAY contain an empt
string (e.q., for clearing this field).

getMCMBusTermServiceDesk() :
String[1..1]

()*+!'43.,-*/ 1.3-5./+1-)31 E,853!'71-)3!
?<?X5+(3.?R3.E*<3I3+Al,--.*:5-3=!()3.3!,.3!/'1*/45-!
4,.,23-3.+1-'1-)*+1'43. -*'/=1()3!E,853!.3-5./32!*+1 !
+-.*/01,--.*:5-3!-),-123+<.*:3+1-)3'4.":83?!?,/,03?73/-!
[21.3?232% -*'[1+3.E*<3+!'71-)*+I TJTX5+*/3++(3.?74
"% If the mcmBusTermRMM attributes empty, ther
an empty stringHOULD be returned.

setMCMBusTermServiceDesk
(in newString : String[1..1])

(0*+"43.,-*/ 1237*/3+!-)3B@!E,853!7'.1-)3!

?<?X5+(3.?R3.E*<3I3+Al,--.*:5-3€)3.3!*+!,1+*/083!

*/45-14,.,73-3.11<,8832B@R-.*/0B'7!2,-,!-943R-.*/(D!

-),-I< -2+ 123+<.*¥4-%1'71-)314.:83712,/,0373/-!

21.3232%-*14+3.E*<3+!'71-)*+I TITX5+*/3++(3.?74

I*(,% The newString attributdMAY contain an empt
string (e.g., for clearing thiseid).!

getMCMBusTermVendorMgmt()
. String[1..1]

(O*+'43.,-*/ 1.3-5./+!1-)3IE,853!'7!-)3!
?<?X5+(3.2°3/2". T0?-!,--.*:5-3=1()3.3!,.3!/'1*/45-]
4,.,23-3.+1-'1-y*+! '43,-*/ =I()3IE,853!.3-5./321*+!,|
R-.*/Q-),-123+<.*:3+1-)31-943!'7!E3/2'.1?,/,03?3/-!
-),-1*+1%/<8523217'.1X593.+!-),-145.<),+3!,/ITITH773.!
-),-1),+ 1) HTITX5+*/3++(3.7=
I'-% If the mcmBusTermVendorMgmt attribute
empty, then an empty stringHOULD be

setMCMBusTermVendorMgmt
(in newsString : String[1..1])

returned.
(0*+'43.,-*1 1237*/3+W/3@!'E,853!7'.!-)3!
?<?X5+(3.273/2'. T0?-!  ,--.*:5-3=1()3.3!*+!,1+*/083!

*/45-14,.,23-3.1!<,8832B@R-.*/0B'7!2,-,!-943R-.*/(D!

-),-I< -2+ 123+< *4-%1'71-)31-9431'7IE3/2'.!

?,1,03?3/-1-),-1*+1*/<85232!7'.1X593.+!-),-145.<),+3! /!

TITH773.1-),-1),+1-)*+ITJT X5+*/3++(3.72E

I*(&% The newString attributdMAY contain an empt
string (e.g., for clearing this field).

getMCMFeatureList() :
MCMFeature[1..*]

O)*+'43.,-* 1.3-5./+1-)31+3-I'7ITITK3,-5.3 I';:3<-+
-),-1<5..3/-89123<",,-31-)*+I TJTX5+*/3++(3.? I';;3<-=!
(03!.3-5./'E,853!*+!1 /1,..,9I'7! '[3 I'1?".31";3<-+!'7!
-943TJTKS,-5.3 &

[D90] If this MCMBusinessTerm object is not decora

by any MCMFeature objects, then a NU
MCMFeature objecBHOULD be returned.
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setMCM FeatureList( in
newFeaturelList:
MCMFeature[1..*])

O)*+1'43.,-*1237%/3+1-)31+3-I'7ITITK3,-5.3+!-) - @*88!
23<",,-31-)*+ITITXS5+*/3++(3.?21";3<-=1()*+!?73-) 2!
-,A3+!1+*/083!*/45-14,.,73-3.1!<,88B2@K3,-5.3Y*+-1!
@)*<)*4M,..,91'7 ITITK3,-5.3 I';3<-+=1()*+!'43.,-*/!
23<'.,-3+ - )*+14, -*<58, TJT X5+*/3++(3.7:;3<-! @*-)
-)31+3-I'71TJTK3,-5.3!":;3<-+1*¥23/-*7*32!*/1-)31*/45-]
4,.,?3-3.=1&'-3!-),-1-)*+1'43. ,-*'/I7* +-12383-3+!,/9!
3F*+-*/0ITJTKS,-5.3!";;3<-+1-),-123<",,-3! -)3!
TITX5+*/3++(3.?!";;3<-11,/21-)3/1*/+-,/-* -3+ /3@!
+3-1'"71TJTK3,-5.3!";;3<-+ 1-123<",,-31-)*+! 4,.-*<58,.!
TITX5+*/3++(3.?1";3<- 2

[028] Implementations MAY realize the decoratd
pattern in any way they wish, so long as
Decorator forwardsequests to the object that it
wrapping.

A decorator objectMAY perform additiona
actions before and/or after forwarding request
the object that it is wrapping.

I*(-%

setMCM FeaturePartialList( in
newFeaturePartialList :
MCMFeature[1..*])

(O*+1'43.,-*1237*/3+!-)3!1+3-1'71TIJTKS,-5.3+!-),- | @*88!
23<".,-31-)*+ITITX5+*/3++(3.71";;3<- \>(bHL(!
,773<-*/0!,/91"-)3.123<".,-32!":;3<-+1"/1-)*+!
TITX5+*/3++(3.?!";3<- =I()*+!1?3-)'2!1-,A3+!,1+*/083!
*/45-14,.,73-3.11<,88323@K3,-5.3,.-*,8 Y*+-1!@)*<)!*4
J,.,9V7  ITITKS3,-5.3 1I';3<-+=1()*+1'43.,-*'/!
23<'.,-3+ - )*+14, -*<58 I TIJTX5+*/3++(3.? I';;3<-I @*-)!
-)314+3-1'"7ITITKS,-5.3!";3<-+1*23/-*7*32!1*/1-)31*/45-]
4,.,23-3.= 1&'1'-)3.1?'23813837?3/-+!'71-)*+!
TITX5+*/3++(3.?!";3<-1,.3!,773<-32
I*+.% Implementations MAY realize the decoratq
pattern in any way they wish, so long as
Decouator forwards requests to the object that
wrapping!
I*+#% A decorator objectMAY perform additiona
actions before and/or after forwarding request
the object that it is wrapping.

delIMCMFeatureList()

O*+1'43.,-*" . 3?'E3+IWYY!*/+- /<3+I'TITK3,-5.3 !

", 3<-+!1-),-1@3.3123<".,-*/0!-)*+14, . -*<58, .

TITX5+*/3++(3.? I';;3<-=!

I*+(% ImplementationsMAY remove the decorati
object any way they wish, including deleting
object!
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delIMCMFeaturePartialList (in
newFeaturePartiallList :
MCMFeature[1..*])

O*+'43.,-*/! .3?'E3+1-)3 1+3-I'7TJTK3,-5.3!";3<-+!
*23/-*7*321*/1-)31*/45-14,.,73-3.1-),-1@3.3!23<".,-*/0!
-)*+MITX5+*/3++(3.?1":;3<- N>(bHL(!,773<-*/0!,/9!
'-)3.123<".,-32!";3<-+"/1-)*+HI TITX5+*/3++(3.7?!
';3<- =)*+1'43.,-*/1- A3+!,1+*/083!*/45-14,.,73-3.1!
<,883B@K3,-5.3",.-*, 8Y*H@)*<)I*+1 /1,.. 9 71/3!".!
?'.3! TJTK3,-5.3 I';3<-+4
I*++% ImplementationsMAY remove the decoratir]
object any way they wish, including deleting
object!

Table 28. Operations of the MCMBusinessTerm Class

At this time, no relationships are defined for MEMBusinessTernclass
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79.2.4 MCMFeature Class Description

This is an abstract class, and specializes MCMDefinitionDecorator. It definebdleteristics
or behavior of a set of functions that are contained in an MCMOffer.

Conceptually, an MCMFeature is a salient type of characteristic or behavior of an object that it
describes. An MCMFeature may be related to one or more MCMCapabilitytokgee section
7.12.6.) via the MCMEntityHasMCMMetaData aggregation (see seciiénl). This enables a

list of used and unused capabilities to augment the definition of each MCMFelajece

MCMFeatureis the superclass for three subclassB8CMProductFeature, MCMServiceFeature,

and MCMResourceFeature. This enables festuhat are part of the templates that define
MCMProduct, MCMService, and MCMResource, respectively, to be used to construct a business
offering (a subclass of MCMOffer). MCMFeatures play an important role in constructing
MCMOffers; please see secti@rb.2.8

At this time, noattributesare defined for th&1CMFeatureclass
At this time, no operatiorare defined for th&ICMFeatureclass

At this time, a single agggation is defined for the MCMFeature class. This aggregation is named
MCMFeatureDecoratesMCMDefinition, andefines the set oMCMFeatures that wrap (or

decorate) this particular MCMDefinition object. The multiplicity of this aggregation is#0. ¥.

This means thatWKLV DJJUHJDWLRQ LV RSWLRQDO L H WKH 3~ S
DJJUHIJDWLRQ LV LQVWDQWLDWHG H J WKH 30of neileUW RI
MCMFeature objects canwrap this particular MCMDefinitionDecorato object The 0..*

cardinality enables an MCMFeature object to be defined without having to define an associated
MCMDefinitionDecoratorobject for it to aggregatd@he semantics of this aggregation are defined

by the MCMFeatureDecoratesMCMDefinitionDetaibssociation class. This dilas the
management system to control which set of concrete subclasses of MCMFeature (e.g., a subclass
of MCMFeature) are used to wrapcancrete subclass of MCMDefinitionDecorator (e.g., an
MCMBusinessTerm).

The Policy Pattern may be used to control which sped@dFeature objectareused to wrap a
given MCMDefinition objecfor a given context. Sdegure3 for an exemplary illustration of the
Policy Pattern.Note that MCMPolicyStructure is an abstract class that is the superclass of
imperative, declarative, andtent policy rules.

7.9.2.5 MCMProductFeature Class Definition

This is a concrete class, and specializes MCMFeature. It defines a set of the salient characteristics
and behavior used to construct an MCMProductOffer for sale to a market. The characteristics and
behavior of this class are applicatispecific, so in this definition of the MCM, the purpose of this

class is solely to define the concept for different applications using the MCM to be able to create
a common subclass for interoperability.

At this time,no attributesare defined for th&1CMProductFeaturelass

At this time, no operatiorare defined for th®1CMProductFeaturelass
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7.9.2.6 MCMService Feature Class Definition

This is a oncrete class, and specializes MCMFeature. It defines a set of the salient characteristics
and behavior used to construct an MCMProductOffer or an MCMServiceOffer for use by an
internal or external consumefhe characteristics and behavior of this class application
specific, so in this definition of the MCM, the purpose of this class is solely to define the concept
for different applications using the MCM to be able to create a common subclass for
interoperability.

At this time, noattributesare defired for theMCMServiceFeaturelass
At this time, nooperationsare defined for th&®1CMServiceFeaturelass

At this time, no relationships are defined for MEMServiceFeaturelass

7.9.2.7 MCMResourceFeature Class Definition

This is a concrete class, and specializes MCMFeature. It defines a set of the salient characteristics
and behavioused to construct an MCMProductOffer, MCMServiceOffer, or MCMResourceOffer

for use by an internal or external consumére characteristicsnal behavior of this class are
applicationspecific, so in this definition of the MCM, the purpose of this class is solely to define
the concept for different applications using the MCM to be able to create a common subclass for
interoperability.

At this time, noattributesare defined for thtdCMResourceFeaturgdass
At this time, nooperationsare defined for tht1CMResourceFeatureass

At this time, no relationships are defined for MEMResourceFeatureass

7.9.2.8 MCMOffer Class Definition

This is an absact class, and specializes MCMDefinition. It defines a business offering, typically
based on demographics, to interact with internal or external Customers. An Offer aggregates one
or more MCMFeatures, MCMBusinessTerms, and other business logic.

It is the superclass for three subclasses MCMProductOffer, MCMServiceOffer, and
MCMResourceOffer. This enables features from MCMProduct, MCMService, and
MCMResource, respectively, to be used to construct a business offering (a subclass of
MCMOffer).

The structureof MCMOffer parallels that of MCMFeatuyehis markedlysimplifies usabilityof

both Note that the MCMOfferHasMCMDefinitionDecorator aggregation is part of a pattern that
enables MCMOffers to be made up of a combination of different MCMFeatures and
MCMBusinessTerms. Since both MCMFeature and MCMBusinessTerm are subclasses of
MCMDefinitionDecorator, both can be added dynamically at runtime to an MCMOffer. This
addresses the use case of changing an order in flight without having to recompile and redeploy.
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At this time, noattributesare defined for th&#1CMOffer class Note that concepts such as a time
period that defines the starting and ending time that this MCMOffer is valid for are realized as
associated MCMMetadata objects.

Table29 defines the operations for this class:

Operation Name Description

(O*+'43.,-*/ 1.3-5./+!1-)31+3-I"7TITX5+*/3++(3.? |

";3<-+1-),-1,.31<5..3/-89! <'/-*/321:9!-)*+ITJTH773. !

", 3<-=1()31.3-5./IE,853!*+!,/1,..,9I'71 '/3 I'12".3!

' 3<-+!"71-943MITX5+*/3++(3.? F()*+!1'43.,-*'/!

7'88'@+!,88!*/+-,/<3+!'7!-)3!

TITH773.b,+TJITI37*/*-*/13<".,-'.1,00.30,-*"/!

B*=3=117."?21-)*+ITITH77.38<-!1-'13,<)!

_ _ TITX5+*/3++(3.2!":;3<-1-),-1*-1<"/- */+D1!,/2!.3-5./+!

getMCMBusinessTermList() [ )31 00.30,-321TITX5+*/3++(3.? I":3<-+1,+1,/1,.. 9=

MCMBusinessTerm(1..”] (*+'43.,-*/12'3+1/'-1.3-5 /1 /9ITITK3,-5.3!

";3<-+1-),-1,.3123<", ,-*/0!-)31+3-1'7!

TITX5+*/3++(3.?1";3<-+]1*71-),-1*+123+*.32115H3!-

03-TJTK3,-5.3!"43.,-*/'7" 13, <) TITX5+*/3++(3.?!

";3<-1-),-1*+1.3-5./32=!

'#% If this object does not contain aI
MCMBusinessTerm objects, then a NU
MCMBusinessTerm object SHOULD be
returned.

()*+1'43.,-*[  1237%/3+1-)31<'2483-31+3-1'7!
TITX5+%/3++(3.2 I";3<-+1-),-1@*881:300.30,-321:9!
VHTITHT773.05:3<-=1()*+143.,-* 1= A3+1,1+%/083!
*/45-14,.,73-3.11<,8832B@X5+*/3++(3. 2Y*H@ ) *<) *+
.01 713231 TITXG5+/3++(3.7 I';3<-+]
¥41.34.3+3/-+1-)33@I TITX5++/3++(3.21';3<-+1-),-!
@*88!:31,00.30,-32!:91-)*+I TITH773.1";34-=
W/OIBF*+-+/0I TITX5+*/3++(3.21';3<-+1-),-1,.3]

setMCMBusinessTermList( ,00.30,-321:91-)*+ITJTH773.1";;3<-1,.317*.+-12383-32=1
in newBusinessTermList : ()*+1*+12'/31:912383*/013,<)1*/+-,/<3!'7!-)3!
MCMBusinessTerm [1..*]) TITH773.b,+TJITI37*/*-*/13<".,-'.1,00.30,-*'/!

B,/21*-+! ++'<* -*/1<8 ++D11@)*<)12*+<"//3<-+!-)3!
TITX5+*/3++(3.2!":;3<-17."21-)*+ITJTH773.!";;3<-=!
&'-3!1-),-1-)3ITITX5+*/3++(3.?!";;3<-11,/21,/9!
23<'.,-*/0'TJITKS,-5.3!";;3<-+1!,.3!&H (12383-32*+!
'43.,-*/1-)3/1<.3,-3+ 11+3-1'71,00.30,-*/+!B*=3=1! /!
*+- [<3V' TV TITH773.b,+TITI37*/*-*/13<".,-'. D
:3-@33/1-)*+14,.-*<58, TJTH773.":;3<-1,/21-)31+3-1I'7!
TITX5+*/3++(3.? I';3<-+1*¥23/-*7*321*/1-)31*/45-
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4,.,?73-3. H'@3E3.1!-)*¥43.,-*/12'3+!/-1<.3,-3!

,/9123<".,-*/0'TJTKS,-5.3!";;3<-+!7".1,10*E3/!

TITX5+*/3++(3.?21";3<- 2

[D92] Each created aggregatiddHOULD have an
association class (i.e., an instance of
MCMOfferHasMCMDefinitionDecoratorDetail
class).

()*+I'43.,-*/1237*/3+!,1+3-1"71"/3!'.1?".3!
TITX5+*/3++(3.? I';3<-+1-),-!@*88!:300.30,-32!:9!
-)*+14,.-*<58, ITITH773:;3<-\>(bHL(!,773<-*/0!,/9!
")3.13F*+-*/0ITITX5+*/3++(3.21";3<-+1".1-)31";3<-+!
-),-1,.3123<".,-*/01-)3?2=1()*+!'43.,-*'/1- A3+!,!+*/083!
*/45-14,.,73-3.11<,8832!
[B@X5+*/3++(3.7>-37",.-*,8Y*+-11@)*<)*+! /1,..,9!'7!
Y3112 3ITITXE+*/3++(3.?7  I';3<-+9()*+1'43.,-*/!
setMCMBusinessTermPartialList | <-3,-3+!,1+3-1'71,00.30,-*/+1B*=34- /<3!'7!

(in newBusinessTermPartialList: | TITH773.b,+ TITI37*/*-*/13<".,-". D:3-@33/!-)*+!

MCMBusinessTerm [1..*]) 4,.-*<58,ITITH773!";3<-1,/21-)31+3-I'7!

TITX5+*/3++(3.? I';;3<-+1*23/-*7*321*/1-)31*/45-]

4,.,?3-3.=1()*+!'43.,-*/12'3+!/-1<.3,-3!,/9!

23<'.,-*/0ITITK3,-5.3!";3<-+!17".1,10*E3/!

TITX5+*/3++(3.?2!":;3<- &

I'+% Each created aggregaticBHOULD have an
association class (i.e., an instance of
MCMOfferHasMCMDefinitionDecoratorDetail
class)

O*+1'43.,-*/12*+<[/3<-+IWY Y I*/+- [<3+1'71<'[- */32!
TITX5+*/3++(3.?21";3<-+17"1-)*+1 4, -*<58, ITITH773!
", 3<-=1()* 4143, ,-¥/17* +-1.32'E3+!-) 3!, ++'<* -+
<8,++1!,/21+3<'/21!.3?'E3+!-)3!,00.30,-*/1!:3-@33/!
delIMCMBusinessTermList() *+HITITH773!1:;3<-1,/213,<)! TITX5+*/3++(3.7?!
';3<-1), -] - )321-1)*HITITHT773. 1;3<-=1()*+]
'43.,-*12'3+/'-1,773<-! 3*)3.1-)3ITITX5+*/3++(3.?!
;3<-1I"1,/9ITITK3,-5.3!";;3<-+!-),-!,.3123<".,-*/0!

3, )ITITXS+*/3++(3.?1";;3<-= !

(*+1'43.,-*12%+<[[3<-+], 1+3-1 T TITX5+*/3++(3.7!
':3<-+17."21:34/01</- */321:91-)*+14, . -*<58, .|
TITH773.1;3<-=1()*+1'43. ,-*/1- A3+, 1+*/0831%/45-1
4,.,23-3.11<,88321/3@X5+*/3++(3.7",.-* 8Y*+-11@)*<
N, QU713 12" BITITXS+4/3++(3.21':3<-+=!
(O*+1'43., < 17* +-11.32'E3+1-)31, ++'<* +/1<8 ++1,/2]
+34211.3?7'E3+1-)31,00.30,-*/11:3-@33/13,<)!
TITX5+%/3++(3.21':3<-1+43<*7*321%/1-)31%/45-]

delIMCMBusinessTermPartialList
(in newBusinessTermPartialList:
MCMBusinessTerm[1..*])
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4,.23-3.1 )21 +ITITH773.1:3<-=1()*+1'43. /1
2'3+1/-1,773<-13%)3.1-)3ITITX5+*/3++(3.21":3<- 11"
JITITKS,-5.3!":;3<-+!-),-1,.3123<",,-*/013,<)!
TITX5+*/3++(3.?!":;3<-11+43<*7*32!1*/1-)31*/45-!
4,.,23-3.=1>/")3.1@". 2+1!-)*+!'43. ,-*/12*+<'[/3<-+!
3,)ITITX5+*/3++(3.?!B,/2!,/9'TITK3,-5.3!";;3<-+!
-),-1,.3123<".,-*/01*-D!-),-1*+1+43<*7*321*/1-)31*/45-]
4,.,23-3.17.?21-)*+ITJTH773.!";;3<-= |

[R43] Any association between thidCMOffer object
and other MCMBusinessTerm objects that
not specified in the newBusinessTermPartial
MUST NOT be affected. l

Table 29. Operations of the MCMOffer Class

At this time, a single aggregation is defined for €MOffer class. This aggregation is named
MCMOfferHasMCMDefinitionDecorator, andefines the set dlCMDefinitionDecorators that

are contained by this particular MCMOffer object. The multiplicity of this aggregation ist0..1

0..*. Thismeans thathisaggHJDWLRQ LV RSWLRQDO L H WKH 3 SDUW
DJJUHJDWLRQ LV LQVWDQWLDWHG H J WKH 30of nfleUW R !
MCMDefinitionDecoratorobjects can baggregated by thiparticular MCMOfferobject Note

that the cardinality on the part side (MCMDefinitionDecorator) is 0..*; this enables an MCMOffer

object to be defined without having to define an associated MCMDefinitionDecolgéat for it

to aggregate. The semantics of this aggregation are definedy bthe
MCMOfferHasMCMDefinitionDecoratorDetaidssociation class. This dsas the management

system to control which set of concrete subclasses of MCMDefinitionDecorator (e.g., a concrete
subclass of MCMFeature) are contained by this parti¢atarcrete subclass of) MCMOfter

The Policy Pattern may be used to control which specdancrete subclasses of
MCMDefinitionDecoratorareused to wrap a given concrete subclass of MCMQ#ter given
context. SeeFigure 3 for an exemplary illustration of the Policy PatterNote that
MCMPolicyStructure is an abstract class that is the superclass of imperative, declarative, and intent
policy rules.

7.9.2.9 MCMProductOffer Class Definition

This is a concrete class, and specializes MCMOffer. It defines a business offering, typically based
on demographics, to sell MCMProducts to MCMCustomers. It consists of a set of features (defined
by one or more MCMProductFeatures, MCMSerkFieatures, and MCMResourceFeatures),
MCMBusinessTerms, and other functionality that make up an MCMProduct.

Table30defines the attributefor the MCMProductOffer clas
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>88$ @A&H*+U6 1%)C%&($5¢ HI$U&() |
J H$(CA/&IUU#S45"H 6+ GUR [ (*+!*+1,12,/2,-.913/523.,-*/1-) -1
121H$(CA/&ISCHSAS # 9:55:< 237*/3+1-)31-943I'7ITIT".'25<-1-),-1-)*+!

*[+-,/<31*¥+=1"8*2IE,853+!,.31237*/32!:9
-)3ITJT .'25<-H.23.(943!3/573.,-*/=!
&'-31-),-189! 1"#$TIT .'25<-1<,/1:3!
.23.321*/1,1+*/083!'.23.1.3P53+-=1",853+
*/<8523V

NdVWUMMHM

HEVE&S(

HISVIHL/* '25<4
HBVIIW<<3++UY*/3".'25<-

Table 30. Attributes of the MCMProductOffer Class

Table31 defines theoperations for this class:

Operation Name Description

O*+1'43.,-%/ 1.3-5./+1-)31-943!'7ITIT .'25<-1-),-1-)*+1
getMCMProductOfferType() : | */+-,/<31*+=1()3.31,.31/'1/45-14, ,23-3.+1-'1-)*+!
MCMProductOrderType[1..1] | '43.,-*/=I"8%21E,853+!,.31237*/321:91-)3!

TJIT .'25<-H.23.(943!3/573.,-*/= |

O*+1'43.,-*/ 1237%/3+)31-9431'7ITIT .'25<-1-),-1-)*+!
setMCMProductOrderType( *[+-,/<31*+=1()3.3!*+!,1+*/083!*/45-14,.,73-3.1!<,8832!
in newMCMProduct: B3@TIT .'25<-11@)*<)!*+!'71-943!
MCMProductOrderType[l1..1]) | TJT .'25<-H.23.(943=1",8*2IE,853+!,.31237*/32!:9!-)3!
TJT .'25<-H.23.(943!3/5?3.,-*'/= |

Table 31. Operations of the MCMProductOffer Class

At thistime, a single aggregation is defined for MCMProductOffer. This is showigure14.
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«OpenModelClass» 2]
g2 MCMProductDefinedByMCMProductOfferDetail

«OpenModelClass» E]
g5 MCMHasProductDetail

_«OpenModelClass» 6] «Orp‘e'nf-'ﬂx;'e:’C:'ass‘--"1l
E] MCMProductOffer | 0.1 0.*| K MCMProduct |g.*
<> .
MCMProductDefinedByMCMProductOffer
4|} MCMHasProduct
_ «OpenModelClass» L] ~ «OpenModelClass» L]
E] MCMProductAtomic E] MCMProductComposite | 0.1
<>

Figure 14. The MCMProductDefinedByMCMProductOffer Aggregation

The MCMProductDefinedByMCMProductOffer aggregation specitfies set oMCMProducts

whose characteristics and behavior are defined by this set of MCMProductOffers. The multiplicity

of this aggregation is 0..30..*. Thismeans thathis aggreJDWLRQ LV RSWLRQDO L H

W K H FbuGLQDOLW\ I WKLV DJJUHJDWLRQ LV LQVWDQWL
then zercor moreMCMProductobjects can baggregated by thigarticular MCMProductOffer

object Note that he cardinality on the part side (MCMProduct) is 0..*; this enables an
MCMProductOfferobject to be defined without having to define an associated MCMProduct

object for it to aggregate. For example, different MCMProductOffers could be used to specify the
customer premise equipment, connectivity services, and application guarantees of a bundled
MCMProduct offering.

The semantics of this aggregation are defined by the
MCMProductDefinedByMCMProductOfferDetabksociation class. This dilas themanagement
system to control which set of concrete subclasses of MCMProduct are defined by this particular
MCMProductOffer classThe Policy Pattern may be used to control which spedidiProduct
objectsareaffected by which MCMProductOffer objedts a given context. Seéigure 3 for an
exemplary illustration of the Policy Pattefdote that MCMPolicyStructure is an abstract class
that is the superclass of impevati declarative, and intent policy rules.

7.9.2.10 MCMServiceOffer Class Definition

This is a concrete class, and specializes MCMOffer. It defines a business offering, typically based
on demographics, to provide Services to Consumers. It defines the characentiehavior of
Services that are invariant across all MCMOrderedService and MCMInternalService instances.
Users of these Services can be internal or external Applications, Services, other Resources,
PartyRoles, and other appropriate Entiti€ee charadaristics and behavior of this class are
applicationspecific, so in this definition of the MCM, the purpose of this class is solely to define
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the concept for different applications using the MCM to be able to create a common subclass for
interoperability.

At this time, noattributesare defined for thiACMServiceOfferclass
At this time, nooperationsare defined for tht1CMServiceOfferclass

At this time, a single aggregation is defined for MCMServiceOffer. This is shotgume 15.

«OpenModelClass» (2]
g3 MCMHasServiceDetail

_«OpenModelClass» 2] «OpenMode!C:’ass-f-l
= MCMServiceOffer MCMServiceDefinedByMCMServiceOffer £ MCMService
0.1 0.* 0.*
= MCMHasService
«OpenModelClass» L] T
& MCMServiceDefinedByMCMServiceOfferDetail |
_«OpenModelClass» & «OpenModelClass» 2]
= MCMServiceAtomic ] MCMServiceComposite 0.1
<>

Figure 15. The MCMServiceDefinedByMCMService Ofer Aggregation

The MCMServiceDefinedByMCMServiceOffer aggregation specifies set ofMCMServices

whose characteristics and behavior are defined by this set of MCMServiceOffers. The multiplicity

of this aggregation is 0..30..*. Thismeans thaW KLV DJJUHJDWLRQ LV RSWLRQDO
W KH FDuUGLQDOLW\ ,I WKLV DJJUHJDWLRQ LV LQVWDQWL
then zeroor moreMCMServiceobjects can baggregated by thigarticular MCMServiceO#r

object Note that the cardinality on the part side (MCMService) is 0..*; this enables an
MCMServiceOffer object to be defined without having to define an associated MCMService
object for it to aggregate. For example, different MCMServiceOffers couladsed to specify

different application performance, response, and other behavior of an MCMService.

The semantics of this aggregation are defined by the
MCMServiceDefinedByMCMServiceOfferDetailssociation class. This dilas the management
system to controlvhich set of concrete subclasses of MCMService are defined by this particular
MCMServiceOffer classThe Policy Pattern may be used to control which spddiidService
objectsareaffected by which MCMServiceOffer objedts a given context. Seeigure3 for an
exemplary illustration of the Policy Pattefdote that MCMPolicyStructure is an abstract class
that is the superclass of imperative, declarative, and iptéialy rules.

7.9.2.11 MCMResourceOffer Class Definition

This is a concrete class, and specializes MCMOffer. It defines a business offering, typically based
on demographics, to provide Resources to internal or external Applications, Services, other
Resources, PaiRoles, and other appropriate Entities. It defines the characteristics and behavior
of Resources that are invariant across all concrete subclasses of ReRueid®racteristics and
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behavior of this class are applicatispecific, so in this definition adhe MCM, the purpose of this
class is solely to define the concept for different applications using the MCM to be able to create

a common subclass for interoperability.

At this time, naattributesare defined for th&1CMResourceOffeclass

At this time,no operationsare defined for th&CMResourceOffeclass

At this time, a single aggregation is defined for MCMResourceOffer. This is shdvigure16.

«OpenModelClass»

&3 MCMResourceDefinedByMCMResourceOfferDetail

£

«OpenModelClass» 6]
= MCMResourceOffer

<Opsm‘4ods:'C:'ass».€]

= MCMResource

«OpenModelClass» ]
&3 MCMHasVirtualResourceDetail

0.1 MCMResourceDefinedByMCMResourceOffer 0.

i

«OpenModelClass» 2
0..* | MCMVirtualResource

MCMHasVirtualResource

l

|

|

«OpenModelClass» ]
&3 MCMHasLogicalResourceDetail

«OpenModelClass» ]
=4 MCMLogicalResource

MCMHasLogicalResource

l

«OpenModelCloss» ]
0.1 £ MCMVirtualResourceComposite

«OpenModelCloss»

= MCMVirtualResourceAtomic

2]

«OpenModelClass» &)

= MCMLogicalResourceAtomic

«OpenModelClass» t]

= MCMLogicalResourceComposite 0.1

Figure 16. The MCMResourceDefinedByMCMResourceOffer Aggregation

The MCMResouceDefinedByMCMResourceOffer
MCMResources whose characteristics and behavior

aggregation
are defined by

speciftbe set of

MCMResourceOffersThe multiplicity of this aggregation is 0..20..*. This means thathis
DJJUHIJDWLRQ LV RSWLRQDO L

H J WKH 3~ SDUW

Rl WKH

H WKH 3~

this set

SDUW RI WKH
or rRdbel/G M ReBADItatbjectsWeaaHh® ]H U R

aggregated by thigarticular MCMResourceOffer objedtote that the cardinality on the part side
(MCMResource) is 0..*; this enables an MCMResourceOffer object to be defined without having
to define an associated MCMResourobject for it to aggregateFor example, different

MCMResourceOffers could be used to define the storage, computing power, and connectivity

required by a given MCMService.

The semantics of

this

aggregation

are

defined by

MCMResourceDefinedByMCMResourceOfferDetaiss@iation class. This efhdes the

management system to control which set of concrete subclasses of MCMResource objects are

the

defined by this particular MCMResourceOffer obj€eldte Policy Pattern may be used to control
which specifictMCMResource objectare affected by which MCMResourceOffer objedts a
given context. Sed-igure 3 for an exemplary illustration of the Policy Patteidote that
MCMPolicyStructure is an ab®sct class that is the superclass of imperative, declarative, and intent

policy rules.
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7.9.3 MCMPolicyObject Class Definition

This is an abstract class, and specializes NWaagedEntity. It is the root of tHdEF Policy

Model (MPM). In other wordsall other tassesof the MPM are subclasses of this class. This
simplifies code generation and reusability. It also enables different types of MCMMetadata objects
to be attached to any appropriate subclass of MCMPolicyObject.

The MPM defines different types of poks usingan extensiblenformation model This model

defines a set of allowable policy components for each type of policy. For example, an imperative
policy is made up of event, condition, and action clauses, whereas an intent policy is expressed in
arestricted form of English whose grammar is different.
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The MCMProduct class hierarchy is showrFigure17.

«OpenModelClass» 2]
g5 MCMProductDefinedByMCMProductOfferDetail «OpenModelClasss £}

g5 MCMHasProductDetail

«OpenModelClass» 2
] MCMProductOffer (.1 0.

I
MCMProductDefinedByMCMProductOffer

«OpenModez’C:’ass;ﬂ
E] MCMProduct | 0.*

ér MCMHasProduct

| |

«OpenModelClass» & ~ «OpenModelClass» [
E] MCMProductAtomic £ MCMProductComposite | 0.1

Figure 17. The MCMProduct Class Hierarchy
79.4.1 MCMProduct Class Definition

This is an abstract class, and specializes NWaagedEntity. This defines the set of goods and
services, offered to a markdty a set of MCMPartieswhich is playinga set ofappropriate
MCMPartyRoles. MCMProducts are purchased by an MCMCustomer, whiclspeaifictype of
MCMPartyRole.

Each such Product is based on an MCMProductOffer, even if it uses shared Resources and/or
Services, and results in a separate instance of the MCMPrddsst ¢

Note that an MCMProduct may exist in a purchased or unpurchased state. For example, it may be
exposed to an MCMCustomer using an MCMCatalog.

At this time, noattributesare defined for thdtMCMProductclass Most attributes will likely be

realized using relationships and/or operations. For examplastwgeof an MCMProduct can be
considered from two viewpoints: (1) how muclntentis left (e.g., a subscription limits
downloads to 1Gb/months, and the curnesdge is 750Mb), and (2) how mutiimeis left (e.q.,

the MCMProduct is being used on a tifimaited subscription). In either of these cases, an attribute

is inappropriate, since one or more computations and information from one or more relationships

are UHTXLUHG WR SURYLGH D YDOXH ,Q DGGLWLRQ WKH 0&03
usage is incurred, but can find out (e.g., by using an operation).

Table32 defines theoperations for this class:
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Operation Name Description
O0*+1'43.,-*/ 1.3-5./+1-)314,.3/-I'71-)*+] TJT .'25<- |
";3<-=1()3 14,.3/-! *+3I'71-943ITJT".'25<- J'?4'+*-3=!
getMCMProductParent() : | (ysyr43. #/ 1 A3+I/1%/45- 14,., 23-3.+3
MCMProductC ite[1..1 : .
roductCompositefL..1} I')% If this MCMProduct object has no parent, the
NULL MCMProductobjectSHOULD be returned.
O*+'43.,-*/ 1237*/3+!1-)314,.3/-I'71-)*+TJT".'25<- | I
";3<-=1()314,.3/-1*+1237*/321*/1-)31*/45-14,.,73-3.1!<,8832
A -1 /20 *31'71- | B - ?24'+*-3=1
setMCMProductParent( in /'3@ .3/ 1.,./2. +31'7! 943.TJ.T S25<- J'?4'+*-3=1
newParent : I'-$%  If this MCMProductobject already has a parent, th
MCMProductComposite[1..1]) an exceptiorsHOULD beraised!

[R44] This MCMProductobject MUST NOT have morg
than one parent.

Table 32. Operations of the MCMProduct Class

The MCMProduct class participates in two aggregations, which are shownFigure 17.
MCMHasProduct is defined in secti@rB.4.3 and MCMProductDefinedByMCMProductOffer is
defined insection7.9.2.9

7.9.4.2 MCMProductAtomic Class Definition

This is a concrete class, and specialMé&MProduct In addition, eactMCMProductAtomic has
characteristics andehavior that are externally visible

[R45] This classMUST NOT contain another MCMProduct object.
At this time, naattributesare defined fothe MCMProductAtomicclass.
At this time, nooperationsare defined fothe MCMProductAtomicclass.
At this time, no elationships are defined for tMMCMProductAtomicclass.

7.9.4.3 MCMProductComposite Class Definition

This is a concrete class, and specialis#&SMProduct This class represents a set of related
MCMProduct objectshat are organized into a tree structure.

[034] EachMCMProductMAY containzero or more MCMProductAtomiand/or
zero or more MCMProductCompositbjects

At this time, noattributesare defined fothe MCMProductCompositelass.Most attributes will
likely be realized using relationships and/or operatibons example, a query to an instance of the
MCMProductCompositelass to provide its set of contained MCMProducts (e.g., the individual
MCMProducts that represent a trigdéay or quaeblay Product) will be done by using class
operations; the MCMProductComsgite instance will query each of its contained MCMProducts
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(which will in turn call their operations to acquire their MCMProducts), aggregate and organize
the information, and provide that information in its operation response.

Table33 defines the operatiorisr this class.

Operation Name Description

(O*+"'43.,-*/ 1.3-5./+!-)3!1+3-'7!,881JT".'25<- !

'53<-+1-),-1 .31 } 321 1-)* +1+43<* 7 *<]

TJT.'25<-J'"?4'+*-3  1I';3<-=1()3.3!,.3!/'1*/45-!

4,.,?3-3.+1-" 1)*+143, -/ =1()*+43.,-*/ 1.3-5./+1,]

getMCMProductChildList() 8*+-1'"71C3."1".1?".3I TJT".'25<-  I';3<-+!B*=3=1!-)3!8*

MCMProduct[1..*] ?,231541'"71 TJT".'25<- W-"?2*<1/2 ', |

TJT.'25<-J'?4"  +*-3:;3<-+D=

I'\% If this MCMProductCompositebject has nq
children, then itSHOULD return a NULL
MCMProductCompositebject!

O*+r43.,-*/ 1237*/3+!143-1"MJT".'25<-  I';3<-+!

-),-|@*88!:3!<'/-,*/32!:9!-)*+14,.-*<58,.!

TJIT .'25<-0'?24'+*-3  I';3<-=I()*+!'43.,-*/ - A3+!,!

+*/08B/45-14,.,73-3.1!<,8832!<)*82H:;3<-Y*+-11@)*4

J,.,9r7r /311723l TJT .'25<- I';3<-+1B*=3=1!]

1231 TJT.'25<- W-'?7*<!/2 ' |

TJT.'25<-  J' ?24'+*-31'";3<-+D=1()*H3.,-*/ 17*.+-]

setMCMProductChildList (in 2383-3+! /913F*+-*/01<'/- */32WJT ' 25<-  I':3<-+]
childObjectList : B,/21-)3*.1,00.30,-*/+1,/2! ++'<* -*/1<8 ++3+D11,/2!
MCMProduct[1..*]) )34 [ 3L B3@14+3-1TI TIT . 25<-  14;3<-+]1%/!

2*01+' 113, <) TIT .'25<-  I';3<-*+I<'/- */3 21@*-)*/!

-)*+14,.-*<68,TJT".'25<-J"?4'+*-3  I';3<-1:9!

<.3,-*/0),/1*[+-,/<3!'71-)3!TITh,+ ".'25<- !

,00.30,-*/ =

I'"&% Each created aggregatid®HOULD have ar
association class (i.e., amstance of thq
MCMHasRoducDetail association class).

(O)*+1'43.,-*/1237*/3+!,1+3-1"71'/31". 17" 3]

TJT .'25<- I';3<-+!-),-1+)'582!:3!<'/-,*/32!@*-)*/!

-)*+14,.-*<568,.1TJT .'25<-J'?24'+*-3!";;3<-!

\>(bHL(!,773<-*/0!,/9!"-)3.13F*+-*/0!<'/-,*/32!

setMCMProductChildPartialList | T JT°.'25<- I';3<-+!".1-)31":3<-+!-),-1,.3I<'/- */32!

(in childObjectList : *1-)3?2=1()*+1'43.,-*'/1-,A3+!,1+*/083!*/45-14,.,73-3.1!

MCMProduct[1..*]) <,88321<)*82H:;3<-Y*+-11@)*<)!*+! /1,..,91'71"/31'.1?".3

TJIT.'25<-  I';3<-+=I()*+!'43.,-*'/1<.3,-3+!,1+3-I'7!

,00.30,-*/+!:3-@33/!-)*+!4,.-*<58,.!

TJ T°.'25<-J'?24'+*-3!";;3<-1,/213,<)!'71-)3!

TIT .'25<- I'";3<-+1*23/-*7*32!*/1-)31<)*82H:;3<- Y1+
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I'/% Each created aggregatid®dHOULD have ar]
association class (i.e., amstance of th
MCMHasRoducDetail association class).

()*+1'43.,-*/12383-3+!WYYI<'/- */32ITJT .'25<- !

'53<-+H"71-)* 414, -*<58, . 1TJT .'25<-J'?24'+*-3!

";3<-=1()*+!),+1-)313773<-1'717* . +-11.3?'E*/0!-)3!

< - 1<8 ++11,/21+3<'/211.3?'E*/0!-)3!

,00.30,-*/1!:3-@33/!-)*+ITJT".'25<-J"?4'  +*-3!

53<-L213 QITIT .'25<- I;3<-1-),-I*+1<!/- */32]

*1)*+ITIT .'25<-3"24'+*-3!";;3<-=1()*+!'43.,-*'/!

), +1/"*[45-14, ?3-3.+= |

(*+1'43.,-*/12383-3+!,1+3-I'71TJT".'25<-  I';3<-+!

7'?21-)*+14,.-*<58,.ITJT .'25<-J'?4'+*-3!";;3<-=!

(O*+'43.,-*/1-,A3+!,1+*/083!*/45-14,.,73-3.1!<,8832!

<)*82H:;3<-Y*+-11@)*<)I*+!1 /1,..,91'71'/31'.1?".3!

TJT.'25<-  I';3<-+=l()*+!1),+1-)313773<-I'717*.+-1!

deIMCMProductPartialChildList S7EY0L)3!, ++'<,/1<8,++1,/21+3<'/211. 37'E¥/0!

(in chiIdObjectList : -) 3!,00.30,-*'/1!:3-@33/!3,<)!TJT\.'25<- I':3<-!

MCMProduct[1..*]) +43<*7*321*/1-)31*/45-14,.,73-3.1,/21-)*+!

TJT .'25<-0'?4'+*-31";3<-= |

delIMCMProductChildList()

I",% All other aggregations between t
MCMProductComposite and oth
MCMProductobjects that are not identified
the input parametdVlUST NOT be affected.

Table 33. Operations of the MCMProductComposite Class

The MCMProductCompositelass defines a single aggregatioalled MCMHasProduct This

aggregation is usetb define the set of MCMProductkat are contained within thigarticular

MCMProductCompositelts multiplicity is defined to be 0..1+0..*. This means thathis

DJJUHIJDWLRQ LV RSWLRQDO L H WKH 3 SDUWstatiatek H F
H J WKH 3" SDUW RI WKH or M@eMEMOrbdDdt djects VAK H&EQ JHUR

aggregated by thigarticular MCMProductComposite objebtote that the cardinality on the part

side (MCMProduct) is 0..*; this enables an MCMProductiposite object to be defined without

having to define an associated MCMProdolgject for it to aggregate.

The semantics of the MCMHasProduaxjgregation is reaed using an association class, called
MCMHasProductDetail This enables the semantics of MM€MHasProductaggregation to be
realized using the attributegperatiors, and relationships of th&CMHasProductDetalil
association class.

The Policy Pattern may be used to control which spebi@MProduct objectsare contained
within a given MCMProductQopositeobjectfor a given context. Seeigure3 for an exemplary
illustration of the Policy PattermNote that MCMPolicyStructure is an abstract class that is the
suwperclass of imperative, declarative, and intent policy rules.

MEF 78.1 © MEF Forum2020.Any reproduction of this document, or any portion thereof, shall contain the follo PagelOO
statement: "Reproduced with permissionMEEF Forum." No user of this document is authorized to moc
any of the information coatned herein.



A\

7.9.5 MCMService Class Hierarchy
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The MCMService class hierarchy is showrFigure18.

«OpenModelClass» &) «OpenModelClasss &)
i MCMServiceDefinedByMCMServiceOfferDetail &5 MCMHasServiceDetail

«OpenModeiClasss &) 9,1 0.| «OpenModeiClassit)
MCMServiceOffer  [o<> (=] MCMService | .+

MCMServiceDefinedByMCMServiceOffer

MCMHasServiceDecorator
«OpenModelClasss ) MCMHasService
& MCMHasServiceDecoratorDetail
«OpenModeiClosss &) <OpenModelClosse D)
MCMHasServiceDecorator 3 MCMServiceAtomic &=} MCMServiceComposite 0.1
«OpenModei(Class» ] T
{=1 MCMLogicalResourceAtomic [ l
«OpenModeiClasss  2) «OpenModelClosss &)
MCMDeliv sMCM P —
_ 0.1 | [ MCMServiceDecorator ICMDeliveredServiceHasMCMServiceDecorator 4 MCMDeliveredService
0 0.1
! ya
«OpenModelClass» 2 «OpenModelClass» 2
-3 MCMServiceEndpointHasMCMServicelnterfaceDetail 5 MCMDeliveredServiceHasMCMServiceDecoratorDetail
Superclass is
MCMManaged
“ Entity
«OpenModelClass» (£ 7 7
\ «OpenModelClass» 2 «OpenModelClass» 2 «OpenModelClass» «OpenModelClass=»

£l MCMservicelnterface | 4 0.1

] MCMServiceEndoint £] MCMServiceComp = MCMOrderedService { MCMinternalService

MCMServiceEndpointHasMCMServicelnterface

Figure 18. The MCMService Class Hierarchy
7951 MCMService Class Definition

This is an abstract clasand specializes MCMManagedEntity. It represents functionality that can
be used by different internal and external users (e.g., a managsys&tn and a Customer,
respectively) for different purposes. Services may be consumed by other Services, but not by
Resources. A Service has a distinct state.

At this time, noattributesare defined for th&MCMServiceclass Most attributes will likely be
realized using relationships and/or operations. For examplestyeof an MCMServicecan be
considered from two viewpoints: (1) how mucontentis left (e.g., a subscription limits
downloads to 1Gb/months, and the current usage is 750Mb), and (2) idvtime s left (e.g.,

the MCMService is being used on a tiliraited subscription). In this example, the MCMService
LWVHOI GRHVQTW 3NQRZ" KRZ PXFK XVDJH LV LQFXUUHG EXW
another example, an MCMManagedEntityaynneed to know the status of all of the
MCMServiceEndpoints (see sectia®.g and MCMServiceComponents (see secticdh5.9§ that

are associated with a particular MCMService. In either of these cases, an attribute is inappropriate,
since one or more computations and information from one or more relationshipesj@red to

provide a value. This is exacerbated in the latter case, since MCMServiceComponents and
MCMServiceEndpoints are both objects that decorate an MCMDeliveredService (see section
7.9.5.9.

Table34 defines the operatiorisr this class:
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Operation Name Description

(0*+"'43.,-*/ 1.3-5./+1-)314,.3/-1'71-)*+! TITR3.E*<3";3<-=!
_ 03 '4,.3/-ITLR(!:3I'71-943ITITR3.E*<3 J'?4'+*-3=1()*+!
getMCMSerwceParent() . '43. %[ - A3+/1%/45- 14,. 23-3 4=
MCMServiceComposite[1..1]

I'-% If this MCMServiceobject has no parent, then a NU
MCMServiceobjectSHOULD be returned.
(0*+r'43.,-*1 1237*/3+1-)3!4,.3/-I'7!-)*+TITR3.E*<3";3<-=!

(3'4,.3/-1*+1237*/321*/1-)31*/45-14,.,73-3.1!<,8832!
setMCMServiceParent( in 3@°,.3/-1!,/2'TLR(":3!'7!1-943 TJTR3.E*<J'?4'+*-3=

newParent : _ I'#..% If this MCMServiceobject already has a parent, tH
I[\QCi\il)SerwceComposne an exceptiorBHOULD beraised!

IM&% This MCMService object MUST NOT have morg
than one parerit

Table 34. Operations of the MCMService Class

The MCMService class participates in three aggregations, as shownFigure 18. The
MCMServiceDefinedByServiceOffer aggregation is defined in sectié®.2.10 the
MCMHasServicel@corator is defined in sectiah9.5.7 and the MCMHasService aggregation is
defined in sectio7.9.5.3

7.95.2 MCMServiceAtomic Class Definition

This is an abstractclass, and specializeSICMService This class represents staalbne
MCMServiceobjects

[R48] This objectMUST NOT contain another MCMService object.
At this time, naattributesare defined fothe MCMServiceAtomicclass.
At this time, nooperationsare defined fothe MCMServiceAtomicclass.
At this time, no relationships are defined for MEMServiceAtomicclass.

7953 MCMServiceComposite Class Definition

This is an abstractlass, and specializddCMService This class represents a set of related
MCMServiceComposite objectsat are organized into a tree struetur

[035] Each MCMServicEompositedMAY contain zero or more MCBlervicéAtomic
and/or zero or more MCBlervic&€onpositeobjects

At this time, noattributesare defined fothe MCMServiceCompositelass.Most attributes will

likely be realized using relationships and/or operations. For example, a query to an instance of the
MCMServiceComposite class to provide it$ gecontained MCMServices will be done by using
class operationsthe MCMServiceComposite instance will query each of its contained
MCMServiceAtomic and MCMServiceComposite objects (which will in turn call their operations
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to acquire their MCMServices),ggregate and organize the information, and provide that
information in its operation response. In more detail, the MCMServiceComposite could ask for
the set of MCMinternalServices (see sectign9.5.§ that are used to support an
MCMDeliveredService; the set of MCMInternalServices in this example could include Analytics,
Traffic Engineering, and other MCMInternalServices that are not visible to the MCMCustomer.

Table35 defines following operations for this class:

I"HS0&'() *+% # *

#I$"&()  *

getMCMServicelList() :
MCMService[1..*]

(O*+1'43.,-*/ 1.3-5./+!1-)31+3-1'71,88ITR3.E*<3";3<-+!

-),-1,.3I<! - *321* 1) ¥ +14+43<*T*<TJTR3.E*<3J'?4'+*-3 |

:3<-=1()3.3!,.31/'1%/45-14,.,23-3.+]-'  1-)*+143.-*/ =l

O*+1'43.,-*/ 1.3-5./+1,18*+-I'71C3."".1?".3! TITR3.E*<3

";3<-+1B*=3=1!-)3!8*+-1*+1? 23154TR3 .E*<BV-'"?*<!

J2_ ' ITITR3.E*<3J'?4'+*-3I";3<-+ D=

I*+ % If this object does not contain any MCMSery
objects, then a NULL MCMService objesHOULD
be returned.

setMCMServicelList (in
childObjectList :
MCMService [1..*])

(O*+1'43.,-*/ 1237*/3+11+3-I'MITR3.E*<3";3<-+!-),-|@*84
3I<-,*/321:91-)*+14, -*<58,.! TITR3.E*<3J'?4'+*-3 !
", 3<-=1()*+1'43.,-*/ - A3+!1+*/083/45-14,.,73-3.11<,8832Y4
<)*82H:;3<-Y*+-11@)*<)!*+1 /1,..,91"71'/31".1?".3!
TIJTR3.E*<3:;3<-+!B*=3=1!"/3!".1?".3MJTR3.E*<3N-"?*<!
J2_ ' TTITR3.E*<3J?4'+*-3 I';3<-+D=!()*¥43.,-*/ 17*.+-1
2383-3+!,/913F*+-*/0!<'/- */3ZTJTR3.E*<3:;3<-+!B,/2!
-)3*.1,00.30,- */+!,/2! ++'<* -*¥/1<8,++3+D1!,/2!-)3/!
*[+-,/-*,-3+11/3@!+3-I'"TTITR3.E*<3";3<-+]1*/12"*/0!1+'1!
3, TITRI.E*<3:;3<-I*+I</- */3 21@*-)*/1-)*+14,.-*<58,.]
TITR3.E*<3J'?4'+*-3 I';;3<-1:91< 3,-*/0!,/1*/+-,/<3!'7!-)3!
TJTbh,+ R3.E*4®0.30,-*/ %
[D101] Each created aggregation SHOULD have an
association class (i.e., an instance of
MCMHasServiceDetail association class).

setMCMServicePartialList
(in childObjectList :
MCMService[1..*])

()*+1'43.,-*[1237%/3+1 1+3-1'71/3!" 12" 3ITITR3.E*<3 !
'1:3<+1) - 4+)'5821:31<'- */321@*-)*/1-)*+14,.-*<58, !
TJTR3.E*<3J'24'+*-3 I'":3<-I\>(bHL(!,773<-*/0!,/9!"-)3.!
3F*+-*/01<'/- */321 TITR3.E*<3::3<-+!" 1-)31':3<-+1-) -
31! *[321%/1-)32=1()*+1'43.,-*'/1- A3+, 14+*/0831%/45-!
4,.,23-3.11<,88321<)*82H:;3<-Y*+- 11 @k, 0!'71/3!
12" 3ITITR3.E*<3 I':3<-+=1()*+1'43. -*/1<.3,-3+1,1+3-1'7!
,00.30,-*/+1:3-@33/1-)*+14,.-*<58, .|
TITR3.E*<3J'24'+*-31";3<-1 /213,<)I'71-)3I TITR3.E*<3 |
' 3<-+1%23/-*7*321%/1-)31<)*82H:; 3<- Y +-=
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[D102] Each created aggregatiosHOULD have an
association class (i.e., an instance of
MCMHasServiceDetall association class).

()*+1'43.,-*/12383-3+IWYY!<'/- */32I TITR3.E*<B;3<-+!'7!
2)*+14,.-*<58, ITITR3.E*<3J'24'+*-3';3<-=I()*+!),+1-)3!
3773<-I'717* +-11. 32 BB, ++'<* -*/1<8 ++11 /21+3</21!
deIMCMServiceList() .37'E*/01-)3!,00.30,-*/11:3-@33/!-)*+!
TITR3.E*<3J'24'+*-3 I':3<-1,/213,<)ITITR3.E*<3 I';3<-!
2),- IR - *¥B321% 1)+ TITR3.E*<3)'24'+*-3 I':3<-=1()*+!
'43.,-% 1), +1/1*/45-14,. 23-3.+= |
(O*+!'43.,-*'/12383-3+!,1+3-I'7ITITR3.E*<3:;3<-+17."?!
-)*+14, -*<58, ITITR3.E*<3J'?24'+*-3':;3<-=1()*+!'43. -*!
-, A3+!,14+%/0831%/45-14, ., ?3-3.11<,88321<)*82H:;3<-Y *+-1!
A+ 1,917 131172 BITITRI.E*<3  I1;3<-+=1()*+1),+1-)3!
3773<-I'717* +-11.32'E*/01-)3!, ++'<* -*[1<8 ++1,/21+3<'/21!
deIMCMServicePartialList | .3?'E*/0!-)3!,00.30,-*/1!:3-@33/!3,<)! TIJTR3.E*<3 !

(in childObjectList : ' 3<-14+43<*7*321%/1-)31%/45-14, . 23-3.1 [21-)*+!
MCMService[1..*]) TIJTR3.E*<3]'?24'+*-3 I':3<-=!

[R49] All other aggregations  between this
MCMServiceCompositeand other MCMServic
objects that are not identified in the input paramj
MUST NOT beaffected.

Table 35. Operations for the MCMServiceComposite Class

The MCMServiceCompositelass defines a single aggregaticalled MCMHasServiceThis

aggregation is usetb define the set of MCMServicekat are contained within thigarticular

MCMServiceCompositelts multiplicity is defined to be 0..1+ 0..*. This means thatthis

aggregatRQ LV RSWLRQDO L H WKH 3~ SDUW RI WKH FDUGLC
HJ WKH?3  SDUW RI WKH or moreCOMBEQd2dbjedts\can BaggreQatéti U R

by this particular MCMServiceComposite objedtiote that he cardinality on the part side

(MCMService) is 0..*; this enables an MCMServiceComposite object to be defined without having

to define an associated MCMServmgect for it to aggregate.

The semantics of the MCMHasServieggregation is reaed using arassociation class, called
MCMHasServiceDetail This enables the semantics of ME€MHasServiceaggregation to be
realized using the attributegyperatios, and relationships of th&CMHasServiceDetalil

association class.

The Policy Pattern may be used tntrol which specificMCMService objectsare contained
within a given MCMServiceCompositebjectfor a given context. Sdeigure3 for an exemplary
illustration of the Policy PatternNote that MCMPolicyStructure is an abstract class that is the
superclass of imperative, declarative, and intent policy rules.
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7.95.4 MCMDeliveredService Class Definition

This is an abstract class, and specializes MCMServiceAtomic. It représ&MServices that are
used by consumers. Its functionality is defined by a set of one or more MCMServiceDecorators.

[R50] An operational MCMDeliveredService MUST have a set of
MCMServiceDecorators.

At this time, no attributes are defined for MI€MDeliveredService class.

Table36 defines following operations for this class:

Operation Name Description

(O*+'43.,-*/ 1.3-5./+1-)3!+3-I'7ITIJTR3.E*<3J'?4'/3/-!
";3<-+17". )*+MTJITI38*E3.32R3.E*43;3<-=!()*+!'43.,-*/ !

-, A3+!/1*/45- 14, ,?3-3.+=1
K*.+-11-)*+1'43.,-*'/123-3.7*/3+1*71-)3.3!,.31,/91*/+- /< 3+!'71-)3!
TJITI38*E3.32R3.E*<3b,+TIJTR3.E*<3I3<".,-'.1,00.30,-*/!
7'.1-)*+14,.-*<58,.ITITI38*E3.32R3.E*<3!";;34K-.!13,<)!
*[+-,/<31'71-)3ITITI38*E3.32R3.E*<3b,+TIJTR3.E*<313<".,-".!
,00.30,-*/11-)31*/+-,/<31*+1*/+43<-32!-'1+33!*7!-)3123<".,-*/0!
';3<-I*+1"71-943ITITR3.E*<3J'?4'/3/-='W88!

getMCMServiceComponentList() : TJTR3.E*<3J?4'/3/-"":;:3<-+17'5/2!B7'.!,88!,00.30,-*'/!
M CMService-Component[1.*] */+- [<3+D!,.31.3-5./321,+1 /1 .. 9=
[D103] If there are no instances of

MCMDeliveredServiceHasMCMServiceDecorator
aggregation, thena NULL MCMServiceCompone
objectSHOULD be returned.

[D104] If an instance of th
MCMDeliveredServiceHasMCMServiceDecorator
aggregation exists, but none of the decorating objec
of type MCMServiceComponent, thera NULL
MCMServiceComponenbbjectSHOULD be returned

O*+143.,-* 1237*/34!1+3-1"7"TITR3.E*<3J'?4'/3/-!";;3<-+!
-),-l@*88123<".,-3+MTJITI3B*E3.32R3.E*43,3<-=1&'-3!-),-!
-)*+1'43.,-* N @*88!7*.+-12*+<'//3<-1,88!3F*#-*/0
TITR3.E*<3J'?4'/3/-1";;3<-+!-),-1,.3!,00.30,-32!:9!-)*+!
TJITI38*E3.32R3.E*<3!";3<-=I()*+!*+12'/31:917* +-11.3?'E*/0!-
TJTI38*E3.32R3E*<3b,+TJTR3.E*<3I3<".,-".13-,*8!

< - 1<8 ++11,/21+3<'/2112383-*/0!-) 3!
TJITI38*E3.32R3.E*<3b,+TIJTR3.E*<3I3<".,-'.1,00.30,-*/1!
7'.13E3.913F*+-*/0ITJTJ'?4'/3/-!-),-1*+1<5..3/-89!,00.30,-32!
91-)*+ITITI38*E3.32R3.E*<3=1&'-3!-),-1-)*+1'43.,-*/12'3+!/'-]

setMCMServiceComponentList ( in
newServiceComponentList :
MCMServiceComponent[1..*])
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2383-3!-)3ITITR3.E*<3J'?4'/3/-11*-1+*?48912383-3+!-)3!
,00.30,-*/1B,/2!,++'<* -*[I<8,++D#
H/<3!-)*+1*+12'/3117'.13,<)I'TITR3.E*<3J?4'/3/-1*/1-)31*/45-]
4,.,23-3.1!,/1*/+-,/<3!'7!-)3!
TJTI38*E3.32R3.E*<3b,+TIJTR3.E*<3I3<".,-'.1,00.30,-*'/1*+!

<.3,-32%
[D105] Each created aggregati®HOULD have an associatid
class (i.e., an instance of t

MCMDeliveredServiceHasMCMServiceDecoratorOe
association class).

(0*+'43.,-*/ 1@*88!,22+3-I'7'"TITR3.E*<3J'?4'/3/-!";;3<-+!
-),-l@*88!123<".,-3¥+MTJITI3B*E3.32R3.E*<43;3<- N\>(bHL(!
,173<-*/0!,/9!3F*+-*/0!TITR3.E*<3J'?4'/3/-!";;3<-+=1()*+!
'43.,-*'/1-,A3+!,1+*/083!*/45-14,.,73-3.1!<,8832!
[B@R3.E*<3J'?24'/3/-Y*+-11@)*<)*+! /1,..,9!'7!
setMCMServiceComponentPartialList | TITR3.E*<3J"?4'/3/-I";3<-+= !
(in newServiceComponentList : K'13,<)ITITR3.E*<3J'?4'/3/-1*/1-)31*/45-14,.,723-3.1! /!
MCMServiceComponent[1..*]) *[+- /<3!' 71-)3ITITI38*E3.32R3.E*<3b,+TIJTR3.E*<3I3<". -".||
,00.30,-*/1*+1<.3,-324
[D106] Each created aggregati®HOULD have an associatid
class (.e., an instance of t
MCMDeliveredServiceHasMCMServiceDecoratorDe
association class).

(O*+143.,-% 12%+<[[3<-+] 88ITITR3.E*<3J'24"/3/-1';;3<-!
*[4- [<3+17.2 1)+ TITI38*E3.32R3.E*43,3<-=1()*+!43.,-*/ |
- A3+/'1%/45- 14, 23-3 +=|

K* 4+-11-)%+1'43. -*/123-3.7%/3+1¥71-)3.31,.31 /QI%/+-, /<3+1'71-)3]
TJTI38*E3.32R3.E*<3hb,+TJTR3.E*<3I3<".,-.1,00.30,-*/1
7'1)+14, -*<58 ITITI38*E3.32R3.E*<3!";34K13,<)!
*/4-,/<31'71-)3ITITI38*E3.32R3.E*<3b,+ TJTR3.E*<3I3<". "
,00.30,-*/11-)31%/+-, /<31*+1%/+43<-321-'1+331%71-)3123<". -+/0!
1:3<-1+1'71-943ITITR3.E*<3J'24/3 [-=1>71+'11-)3/1-)3!
,00.30,-*/1 215+ ++'<* ¥[l<8 ++1 31:'-)12383-32=!

deIMCMServiceComponentList()

(0*+1'43.,-*123 83-3+!,1+3-I'71TIJTR3.E*<3J?4'/3/- I";3<-+!
7.2 1-)*+MJTI38*E3.32R3.E*<43;3<- \>(bHL(!,773<-*/0!,/9!
'-)3.13F*+-*/01<'/-,*/32! TIT R3.E*<3J'?4'/3/-1";3<-+!".1-)3!
';3<-41-),-1,.3I<- */321%/1-)3?=1()*+1'43.,-*/1-,A3+],1+*/083!
*/45-14,.,73-3.11<,8832!/3@R3.E*<37'?4'/3/-Y*+- 11 @)*<)*+!
s, 7130172 311 IMIT R3.E*<3J'?4'/3/-1";3<-+=I()*+!),+!
-)313773<-1"717* +-11.3?'E*/0!-) 34>, -*'/1<8,++!,/21+3<'/21!
.3?'E*/0!-)3!,00.30,-*/1!:3-@33/!3,<)!

deIMCMServiceComponentPartialList
(in newServiceComponentList :
MCMServiceComponent[1..*])
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TJT R3.E*<3J?4'/3/-1";;3<-1443<*7*324/1-)31*/45-14,.,73-3.!
J21-)*+1TJITI38*E3.32R3.E*<3;3<-=!

"$#% All other aggregations between t
MCMDeliveredService and othe
MCM ServiceComponent objexcthat are not identified :I
the input parametdVlUST NOT beaffected!

O*+143.,-*/ 1.3-5./+!-)31+3-1"7ITITR3.E*<3U/24*/-1":;3<-+!
7'.-)*+TJTI38*E3.32R3.E*43,3<-=I()*+!43.,-*/ 1-, A3+!/
*/45-14,.,73-3.+=!
K*.+-11-)*+1'43.,-*/123-3.2*/3+1*71-)3.3!,.3!,/91*/+- [<3+!'71-)3!
TJITI38*E3.32R3.E*<3b,+TIJTR3.E*<3I3<".,-'.1,00.30,-*/!
7'.1-)*+14,.-*<58,.ITITI38*E3.32R3.E*<3!";;34(3/1!7'.13,<)!
*[+-,/<31'71-)3ITITI3B*E3.32R3.E*<3b,+TIJTR36
E*<3I3<'.,-".1,00.30,-*'/1!-)31*/+-,/<3!*+1*/+43<-32!-'1+331*7!
-)3123<".,-*/01";;3<-1*+1'71-943ITITR3.E*<3U/24*/-=IW88!

getMCMServiceEndpantList() : TJTR3.E*<3U/24™*/-!":;3<-+17'5/21B7'.1,88!,00.30,-*'/!
MCMServiceEndpoint[1..*] */+-,/<3+D!,.3!.3-5./32!,+!1,/1,..,9= |
[D107] If there are no instances of

MCMDeliveredServiceHasMCMServiceDecorator
aggregation, thena NULL MCMServiceCompone
objectSHOULD be returned.

[D108] If an instance of th
MCMDeliveredServiceHasMCMServiceDecorator
aggregation exists, but none of the decorating objec
of type MCMServiceEndpoint, #&n a NULL
MCMServiceComponenbbjectSHOULD be returned

()*+143.,-% 1237*/3+1+3-7MCMServiceEndpoinit:3<-+!
),-1@*88123<".,-3W+T JTI38*E3.32R3. E*433<-=1&'-31-),-!
VFHIA3, I @*ITH +-125+<"][3<-1 88IZF*+-*/0)!
MCMServiceEndpoirt;3<-+!-),-1,.3!,00.30,-32!:9!-)*+!
TITI38*E3.32R3.E*<3!":3<-=I()*+*+12'/31:917 +-11 32'E*/0I-
TITI38*E3.32R3.E*<3b +TITR3.E*<3I3<". -'|3- *8!

_ o , HH'<F *1<8 ++11/21+3<'/2112383-*/0!-) 3!
setMCMServiceEndpointList (in TJTI38*E3.32R3.E*<3b,+TJTR3.E*<3I3<".,-.,00.30,-*/1!
s eile Al gelilidte 7' 13E3.913F*+-*/0ITIR3.E*4¥24%/- I-) -1*+1<5_ 3/-89)
AEERIEHE PRI 1), 00.30,-321:91-)*+I TITI38*E3.32R3. E*<3=1&-31-) -1-)*+!
'43.,%/12'3+1/-12383-31-)3  MCMServiceEndpoitl'::3<-11*-!
+¥248912383-3+1-)31,00.30,-*/1B, /2! ++'<* */1<8 ++D=
HI<31-)+1%+12/3117".13, <) TITR3.E*<B/24"/- 1%/1)31%/45-1
4,.,23-3.11,/1%/+- /<31I'71-)3!
TITI38*E3.32R3.E*<3b,+TITR3.E*<3I3<".,'.1,00.30,-*/1%+!
<.3,-32%
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[D109] Each created aggregati®HOULD have an associatig
class (i.e., an instance of t
MCMDeliveredServiceHasMCMServiceDecoratorDe
association class).

setMCMServiceEndpointPartialList
(in newServicdendpointList :

(*+'43.,-*/ 1@*88!,22+3-'7IMCMServiceEndpoirit;3<-+!
)),-|@*88123<". -3)+T JTI38*E3.32R3.E*<43,3<- \>(bHL(!
773<-*/01,/913F*+-*/QCMServiceEndpoirt;3<-+=1()*+!
'43.,-*/1- A3+, 14%/0831*/45-14, . 23-3.11<,8832!
[3@R3.E*(B24"™*/- Y*+-11@)*<)*+1 /1,.. 9I'7!
TITR3.E*<3J/24"/- I';3<-+4]

K'.13,<)ITITR3.E*<3U/24'%/- 1%/1-)31%/45-14,.,23-3.11,/!

MCMServiceEndpoint[1..*]) *[+-,/<31"71-)3ITITI38*E3.32R3.E*<3b,+TIJTR3.E*<3I3<".,-".]

,00.30,-*/1*+1<.3,-324

[D110] Each created aggregati®HOULD have an associatid
class (i.e., an instance of t
MCMDeliveredServiceHasMCMServiceDecoratorDe
association class).

Table 36. Operations for the MCMDeliveredService Class

At this time, a single aggregation is defined for the MCMDeliveredService class. This aggregation

is named MCMDeliveredServiceHasMCMServiceDecorator, addfines the set of
MCMServiceDecorators that are contained by this particular MCMDeliveredServias. obje

multiplicity of this aggregation is 0..30..*. Thismeans thathis aggregation is optional (i.e., the

3 SDUW RI WKH FbDuGLQDOLW\ I WKLV DJJUHJDWLRQ L'
cardinality), then zeror moreMCMServiceDecoratoobjects can baggregated by thizarticular
MCMDeliveredService objecNote that the cardinality on the part side (MCMServiceDecorator)

is 0..*; this enables an MCMDeliveredService object to be defined without having to define an
associated MMServiceDecoratoobject for it to aggregate.

The semantics of this aggregation are defined by the
MCMDeliveredServiceHasMCMServiceDecoratorDetassociation class. This dias the
management system to control which set of concrete subclasses of M@é¢Benorators are
contained by this particular MCMDeliveredService claBke Policy Pattern may be used to
control which specific MCMServiceDecorator objectsare contained within a given
MCMDeliveredServicebjectfor aparticularcontext. Sed-igure3 for an exemplary illustration

of the Policy PatterrNote that MCMPolicyStructure is an abstract class that is the superclass of
imperative, declarative, and intent pylirules.

7.9.55 MCMOrderedService Class Definition

This isa concretelass and specializes MCMDeliveredService. It represents an MCMService that
LV XVHG E\ DQ 0&03URGXFW 7KLV 0&806HUYLFH LV UHDOL]HG
3 D U Wigdrbistructire, but is delivered to an external entity (e.g., a Customer).
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Note the difference between MCMOrderedService and MCMiInternalService. The former is an
MCMService delivered to a Customer, while the latter is an MCMService that is necessagy for th
proper operation of the infrastructure of the Service Provider or Partner.

At this time, no attributeare defined fothe MCMOrderedServicelass.
At this time, nooperationsare defined fothe MCMOrderedServicelass.

At this time, norelationshipsare defined fotheMCMOrderedServicelass.

7.95.6 MCMiInternalService Class Definition

This isa concretelass and specializes MCMDeliveredService. It represents an MCMService that

LV QHFHVVDU\ IRU WKH SURSHU RSHUDW L RaQeRumpéKtidodldH UY L FH
represent an internal telemetry collecting service, or an internal analytics service, or an internal
VHUYLFH WR FRQILJXUH DQ REMHFW LQ DOO RI WKHVH H[DP
visible to external entities outgdf the MCMDomain see sectidn/) that it exists in.

At this time, no attributeare defined fothe MCMInternalServiceclass.
At this time, nooperationsare deined forthe MCMiInternalServiceclass.

At this time, norelationshipsare defined fothe MCMInternalServiceclass.

7.9.5.7 MCMServiceDecorator Class Definition

This is an abstract class, and specializes MCMServiceAtomic. It applies the decorator pattern to
MCMServiceAtomic objects. It enables all or part of one or more concrete subclasses of
0&06HUYLFH'HFRUDWRU WR 3ZUDS" DQRWKHU FRQFUHWH V.
example. any concrete subclass of MCMDeliveredService may be wrapped by any concrete
sulxlass of MCMServiceDecorator.

At this time, no attributeare defined fothe MCMServiceDecoratoclass.

Table37 defines foIIowing operations for this class:

Operation Name Description

O)*+'43.,-* 1.3-5./+1-)3! +3-1'7ITITR3.E*<3J'24'/3/-!

;3<- +1-),-1,.3123<",-*/0!-)*+ITITI38*E3.32R3.E*<3!

:3<- 3()3.3!,.3!/'1*/45-14,.,23-3.+= |

[D111] If this MCMDeliveredService object is not
decorated by any MCMServiceComponent obje
then a NULL MCMServiceComponentobject
SHOULD be returned.

. . O*+1'43.,-* 1237%/3+!-)31+3-1'7ITITR3.E*<3J'?4'/3/-!

seiMCMSenvicecomponentListin | +:3<-+1.),-1@*88123<". -31-)*+TJTI3S*E3. 32R3.E*<3!

MCMServiceCombonem[l..*]) "13<- H()*+1'43.,-%/ - A3+!,1+*/083!1*/4%4,.,73-3.1!

<,8832!/3@I13<".,-. Y*+-11@)*<)!*+!'71-943!

getMCMServiceComponentList) :
MCMService-Componen{l..*]
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TITR3.E*<3J?4'/3/-=I ()*+!'43.,-*'/1<.3,-3+ 1,1+3-I'7!
,00.30,-*/+!:3-@33/ !-)*+!4,.-*<58,.!
TJTI38*E3.32R3.E*<3!";;3<;/2!-)31+3-1'7!
TIJTR3.E*<3J3'?4'/3/-! ':;3<-+1*23/-*7*32!1*/1-)31*/45-]
4,.,?3-3. =1&'-31),-1-)*+1'43.,-*'/17* +-12383-3+!,/9!
3F*+-*/MJTR3.E*<3J'?4'/3/-! ':;3<-+IB,/2!-)3*.!
,00.30,-*/+!,/2! ++'<* -*¥'[I<8,++3+D-),-123<".,-3!-)*+!
TJITI38*E3.32R3.E*<3!";3<!,/2!-)3/1*/+-,/-*,-3+!, /3@!
+3-I'"TTITR3.E*<3J'?4'/3/-!  ';;3<-+]1*/12*/01+'113,<)!
TITR 3.E*<3J'?4'/3/-! ';3<-I*+] -- <)32!-"1-)*+]
4,.-*<58,.MJITI38*E3.32R3.E*<3!";;34:917* +-11<.3,-*/0!
J1H+-[<31'71-)3 !
TJTI38*E3.32R3.E*<3b,+TJTR3.E*<3I3<".,-"!
,00.30,-*/11,/21+3<'/21!.3,8*C*/0!-),-1,00.30,-*/!
*[+- <3V L < - F <8 ++
[D112] Each creted aggregationSHOULD have an
association class (i.e., an instance of
MCMDeliveredServiceHasMCMServiceDecora
association class).

setMCMServiceComponentPartialList
(in newDecoratorList:
MCMServiceComponen{1..*])

()*+1'43.,-*'/1237*/3+! 1+3-1'71'/31" 17", 3!
TJTR3.E*<3J'?4'/3/-!";;3<-+!-),-|@*88!23<".,-3!-)*+!
TJTI38*E3.32R3.E*<3!";;3<-\>(bHL(!,773<-*/0!,/9!
')3.13F*+-*/0ITITR3.E*<3J'?4'/3/-!";;3<-+!-),-!,.3!
23<".,-*/01-)*+ITJTI38*E3.32R3.E*<3!";;3<-=1()*+!
'43.,-*'1-,A3+!,1+*/083!1*/45-14,.,723-3.1! <,8832!
[B@I3<".,-. Y*+-11@)*<)!*+1 /1., 9r7!'/31".1?".3!
TITR3.E*<3J3'?4'/3/-";;3<-+=!()*+!'43.,-*'/1<.3,-3+!,!
+3-1'71,00.30,-*/+!:3-@33/!-)*+!4,.-*<58,.!
TJTI38*E3.32R3.E*<3!";;3<-!,/2!-)31+3-!I'7!
TITR3.E*<3J?4'/3/-1":;3<-+1*23/-*7*321*/1-)3!*/45-!
4,,?3 -3.4
[D113] Each created aggregatioBHOULD have arn
association class (i.e., an instance of
MCMDeliveredServiceHasMCMServiceDecora
association class).

delMCM ServiceComponent.ist()

(O*+1'43.,-*/12383-3+IWYYITITR3.E*<3J?4'/3/-!";;3<-!
*[+-,/<3+!1-),-1,.3123 <'.,-*/0!1-)*+ITITI38*E3.32R3.E*<3!
"53<-=1()*+1'43. - X 17* +-1.3?'E3+!-) 3] ++'<* /1<, ++1!
J21+3<'/211.3?'E3+!-)3!,00.30,-*/11:3-@33/!-)*+!
TJTI38*E3.32R3.E*<3!";3<-1,/213,<)!
TITR3.E*<3J'?4'/3/-!";;3<-1-),-1*+123<". -*/01-)*+!
TJITI38*E3.32R3.E*<3!";3<=1()*+1'43.,-*'/1),+['1*/45-]
4,.,?73-3.+=1()*+!'43.,-*'12'3+!/'-12383-3!,/9!'71-)3!
TIJTR3.E*<3J3'?4'/3/-1";;3<-+]1*-1+*?489!12*+<'//3<-+!
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1)3217.'21-)3ITITI38*E3.32R3.E*<3!-),-1-)39!@3.3!
23<'.,-*/0=!

delIMCMServiceComponentPartialList
(in

newDecoratorList :
MCMServiceComponen{l..*])

(*+1'43.,-*/12383-3+],1+3-I'7ITITR3.E*<3J'24"/3/-!
'1:3<+10) -1, .3123<", #/01-)*+14,.-*<58, |
TJITI38*E3.32R3.E*<3!":3<-=I()*+1'43.,-*/I- A3+! !
+*/0831%/454,.,73-3.11<,8832!/3@I3<". -'.Y*+-11@)*<)!*4
N,..,0U7131 12" 3ITITR3.E*<3]'24"/3/-1';3<-+=!
(*+1'43., < 17* +-1 3P'E3+1-)3, ++'<*,-*/1<8 ++1 /2!
+3<'/211.37'E3+1-)31,00.30,-*/ 113-@33/13,<)!
TJITR3.E*<3J'24'/3/-1":;3<-1+43<*7*321%/1-)31%/45-|
4,.,23- 3.1/21-)*+ITITI38*E3.32R3.E*<3!";3<4=

[R52] All other aggregations between t;l
MCMDeliveredService  object and ot
MCMServiceComponent objects that are
specified in the input paramet®fUST NOT be
affected.

getMCMServiceEndpointList() :
MCMServiceEnd-point [1..*]

O)*+1'43.,-¥/ 1.3-5./+1-)31 +3-I'7ITITR3.E*<3U/24"*/-!

";3<-+!-),-1,.3123<".,-*/0!-)*+I TJTI38*E3.32R3.E*<3!

":3<- 3()3.3!,.3!/'1*/45-14,.,23-3.+= |

[D114] If this MCMDeliveredService object is not
decorated byany MCMServiceEndpoint object
then a NULL MCMServiceEndpoint object
SHOULD be returned.

setMCMServiceEndpointList (in
newDecoratorList :
MCMServiceEndpoint[1..*])

(O*+1'43.,-*/ 1237*/3+!-)31+3-I'7ITITR3.E*<3U/24"/-!
";3<-+!-),-|@*88!23<".,-3!-)*AITI38*E3.32R3.E*<3!
";3<- H)*+1'43.,-¥1 - A3+!,1+*/083!*/484,.,73-3.1!
<,88321/3@I13<".,-. Y*+-11@)*<)!*+!'71-943!
TITR3.E*<3U/24*/-=)()*+I'43.,-*'/1<.3,-3+ 1 1+3-1'7!
,00.30,-*/+!:3-@33/ !-)*+!4,.-*<58,.!
TJTI38*E3.32R3.E*<3!";;3<;/2!-)3!+3-1'7!
TITR3.E*<3U/24"/-I";;3<-+1*23/-*7*321*/1-)31*/45-]
4,.,?3-3. =1&'-3!-),-1-)*+I'43.,-*'/I7* +-12383-3+!,/9!
3F*+-*/MJTR3.E*<3U/24"*/-1';;3<-+!B,/2!-)3*.!
,00.30,-*/+1,/2! ++'<* -*[1<8 ++3+D-),-123<", ,-31-)*+!
TJITIS8*E3.32R3.E*<3!";;3<t!,/2!-)3/1*/+-,/-*,-3+!, /3 @
+3-I'"TTITR3.E*<3U/24™*/-I";;3<-+]1*/12*/01+'113,<)!
TITR3.E*<3U/24*/-1";3<-1*+] -- <)32!-'I-)*+14, -*<58,.!
TJITI38*E3.32R3.E*<3!";3<4:9!7* +-11<.3,-*/0!,/1*/+-,/<31}
'71-)3 ITJTI38*E3.32R3.E*<3b,+TJTR3.E*<3I3<".,-'.!
,00.30,-*/11,/21+3<'/21!.3,8*C*/0!-),-1,00.30,-*/!
*[4+- [<31+ 1 ++<* X 1<8 ++
[D115] Each created aggregatioBHOULD have an
association class (i.e., an instance of

MEF 78.1 © MEF Forum2020.Any reproduction of this document, or any portion thereof, shall contain the follo Pagelll
statement: "Reproduced with permissionMEEF Forum." No user of this document is authorized to moc

any of the information coatned herein.



5\

MEF Core Model

MCMDeliveredServiceHasMCMServiceDecora
association class).

setMCMServiceEndpointPartialList
(in newDecoratorList :
MCMServiceEnd-point[1..*])

()*+1'43.,-*/1237*/3+!,1+3-I"71'/31".1?7". 3!
TITR3.E*<3U/24*/-1";;3<-+!-),-|@*88!23<".,-3!-)*+!
TJTI38*E3.32R3.E*<3!";;3<-\>(bHL(!,773<-*/0!,/9!
')3.13F*+-*/0ITITR3.E*<3U/24/-!";;3<-+!-),-!,.3!
23<.,-*/01-)*+ITJTI38*E3.32R3.E*<3!";;3<-=1()*+!
'43.,-*'1-,A3+!,1+*/083!*/45-14,.,73-3.1!<,8832!
B@I3<".,-. Y*+-11@)*<)!*+1 /1., 9r7!'/31".1?". 3!
TITR3.E*<3U/24*/-I";;3<-+=1()*+1'43.,-*/1<.3,-3+!,1+3-!
71,00.30,-*/+!:3-@33/!-)*+ 14,.-*<58,.!
TJTI38*E3.32R3.E*<3!";;3<-1,/21-)31+3-1'7!
TITR3.E*<3U/24'*[-1';;3<-+1*23/-*7*32!1*/1-)31*/45-!
4,.,?3-3.=!

[D116] Each created aggregatioBHOULD have an
association class (i.e., an instance of
MCMDeliveredServiceHasMCMServiceDecora
association @lss).

[R53] All other aggregations between El
MCMDeliveredService  object and ot
MCMServiceComponent objects that are
specified in the input paramet®fUST NOT be
affected.

delMCMServiceEndpointList()

(O*+1'43.,-*/12383-3+IWYYUTR3.E*<3U/24'*/-1";;3<-!
*[+-,/<3+!1-),-1,.3123<".,-*/01-)*+ITITI38*E3.32R3.E*<3!
"53<-=1()*+1'43. - X 17* +-1.3?'E3+!-) 3] ++'<* -*/1<8,++1!
J214+3<'/211.3?'E3+!-)3!,00.30,-*/1!:3-@33/!-)*+!
TJTI38*E3.32R3.E*<3!";3<-1,/213,<)!
TITR3.E*<3U/24*/-1";3<-1-), -I*+123<".,-*/0!-)*+!
TJITI38*E3.32R3.E*<3!";;3<-=I()*+!'43.,-*'/!),+!/'1*/45-]
4,.,23-3.+=1()*+!'43.,-*'12'3+!/'-12383-3!,/91'71-)3!
TITR3.E*<3U/24%/-I";;3<-+]1*-1+*?48912*+<'[[3<-+!-)37Y
7."?1-)3ITJTI38*E3.32R3.E*<3!-),-1-)39!@3.3!
23<'.,-*/0=!

delMCMServiceEndpointPartialList
(in

newDecoratorList :
MCMServiceEndpoint[1..*])

()*+!'43.,*112383-3+1,1+3-I'7ITITR3.E*<3U/24™*/-!
1:3<-+1) -1, 3123<", #/01-)*+14, -*<58,
TITI38*E3.32R3.E*<31':3<-=1()*+1'43.,-*/1- A3+1,!
+*/0831%/45-14,.,73-3.11<,8833@I3<".,-. Y*+-11@)*<) ! *+{
1. ON731 12 BITITR3.E*<3U/24/-1";3<-+=!
(O*+1'43.,*/17* +-1 3P E3+1-)3 ++'<* */1<8 ++1 /2!
+3<'/211.3?'E3+1-)3!,00.30,-*/ 113-@33/13,<)!
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TITR3.E*<3U/24™%/-I";;3<-1+43<*7*321*/1-)31*/45-!
4,.,?3-3.1,/21-)*+ITITI38*E 3.32R3.E*<3!";3<t=

I"$)% All other aggregations between t
MCMDeliveredService  object and ot
MCMServiceEndpoint objects that are
specified in the input paramet®fUST NOT be
affected!

Table 37. Operations of the MCMServiceDecaator Class

At this time, a single aggregation is defined for MCMServiceDecorator. This aggregation is named
MCMHasServiceDecorator, ardefines the set dfICMServiceDecorator objects that wrap (or
decorate) a concrete subclass of MCMService. This enabtesVICMServiceAtomic as well as
MCMServiceComposite objects to be decorated. The multiplicity of this aggregation #0*.1

This means thatW KLV DJJUHJDWLRQ LV RSWLRQDO L H WKH 3~
aggregation isLQVWDQWLDWHG H J WKH 3 ° SDUW BIm@&kH
MCMServiceobjects canbesHFRUDWHG L H  particDI& $18NEServieé DAL Eratyf
object Note that the cardinality on the part side (MCMService) is 0..*; this enadies
MCMServiceDecorator object to be defined without having to define an associated MCMService
object for it to aggregate.

The semantics of this aggregation are defined biitG&HasServiceDecoratorDetaiksociation
class. This erfdes the management systeto control which set of concrete subclasses of
MCMServiceDecorator wrap this particular concrete subclass of MCMSemhedPolicy Pattern
may be used to control which specKiCMServiceDecorator objectgeallowed to wrap a given
MCMServiceobjectfor a given context. Sdeéigure3 for an exemplary illustration of the Policy
Pattern.Note that MCMPolicyStructure is an abstract class that is the superclass oftivepera
declarative, and intent policy rules.

The MCMServiceDecorator class also participates in another aggregation, called
MCMDeliveredServiceHasMCMServiceDecorator; see sectidrb.4

7.9.5.8 MCMServiceComponent Class Definition

This is a concrete class, and specializes MCMServiceDecorator. It makes avaitsileofa
MCMServiceEndpoints, including the behavior of the MCMService between those
MCMServiceEndpoints (e.g.tsi connectivity). An MCMServiceComponent is contained in a
single MCMManagementDomaimhichis managed independently by the Service Provider.

At this time, no attributes are currently defined for this class.
At this time, no operations are currently defirfor this class.

At this time, no relationships are defined for this class.
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This is a concrete class, and specializESMManagedEntity It represents a (logical) point of
delivery of the Service to a consumeryasved by the Service.

[R55] An MCMServiceEndpoint that is in u9dUST be associated with a single
MCMServicelnterface.

[037] An MCMServiceMAY exist without an MCMServicelnterface; in such a case,
the MCMService is in a planned or some other typeooteptual state, but it is
not yet instantiated.

At this time, no attributes are currently defined for this class.
At this time, no operations are currently defined for this class.

At this time, a single aggregation is defined for M@MServiceEndpointlass. This aggregation

is named MCMServiceEndpointHasMCMServicelnterfaceand defines the set of
MCMServicelnterfacethatare associated witthis particulaMCMServiceEndpoinbbject. The

multiplicity of this aggregation i6..1- 1. Thismeans thathis DJJUHJDWLRQ LV RSWLRQD(
SDUW RI WKH FDUGLQDOLW\ , I WKLV DJJUHJDWLRQ LV
cardinality), then only ondCMServicelnterface objeatan beaggregated by thiparticular
MCMServiceEndoint object.

The semantics of this aggregation are defined by the
MCMServiceEndpointHasMCMServicelnterfaceDetadlssociation class. This enables the
management system to control whickiICMServicelnterface is used with a given
MCMServiceEndpoint. The Policy Pattern nya be used to control which specific
MCMServicelnterfacebject is used with givenMCMServiceEndpoinfor a given context. See
Figure3 for an exemplary illustratioof the Policy Pattern. Note that MCMPolicyStructure is an
abstract class that is the superclass of imperative, declarative, and intent policy rules.
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7.9.7 MCMResource Class Hierarchy

The MCMResource class hierarchy is showfigure19, Figure20, andFigure21l.

& MCMResourceDefinedByMCMResourceOfferDetail

«OpenModelClass»

E]]

«OpenModelClass» EJ]
] MCMResourceOffer

0.1

0.*

«OpenModelClass]
= MCMResource

MCMResourceDefinedByMCMResourceOffer

«OpenModelClass»

@

&3 MCMHasVirtualResourceDetail

T

«OpenModelClass» 2]

= MCMVirtualResource

MCMHasVirtualResource

ﬁ}

& MCMHasLogicalResourceDetail

«OpenModelClass» &)

«OpenModelClass» [EJ]

El MCMLogicalResource

T

MCMHasLogicalResource

«OpenModelClass» @ «OpenModelClass» @ «OpenModelClass» 2] «OpenModelClass» ]
01 E] MCMVirtualResourceComposite ] MCMVirtualResourceAtomic E] MCMLogicalResourceAtomic ] MCMLogicalResourceComposite o1
Figure 19. The MCMResource Class Hierarchy, Part 1
79.7.1 MCMResairce Class Definition

This is an abstract class, and specializes MCMManagedEntity. It provides capabilities that may be
consumed by other MCMResources and/or MCMServices. In addition, an MCMResource may
consume other MCMResources. An MCMResource has andisttate. MCMResources are
typically limited in quantity and/or availability. MCMResources may be logical or virtual in
nature. Note that physical entities aret defined as a subclass of MCMResource, because a
physical entity is not inherently manag&abRather, physical entities are defined by the
MCMPhysicalEntity class, which is a subclass of MCMUnManagedEntity (see sédjon

At this time, no attributesra currently defined for this class. A future version of this specification
will add attributes to this class hierarchy after discussions about backwards compatibility with
other models (e.g., SNMP, YANG, etc.) are completed.

At this time, no operations @icurrently defined for this class.

The MCMResource class participates in a single aggregation, called MCMRescurceDe
finedByMCMResourceOffer, as shownsection7.9.2.11
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7.9.7.2 MCMVirtualResource ClasPefinition

This is an abstract class, and specializes MCMResource. It represents a set of objects that are
configured by software to produce a new set of objects that behave like the resource(s) being
virtualized. However, the behavior of the newly created set of MtiMalResources araot

directly associated with the underlying physical hardware.

At this time, no attributes are currently defined for this class.

Table38 definesfollowing operations for this class:

I"H$96&' () +%,# * #I$"&()  *
O*+1'43.,-*/ 1.3-5./+1-)314,.3/-I'71-)*+
TJT"*.-5,8M3+'5.<3!";;3<-=1()*+1'43.,-*/ - A3+!
getMCMVirtualResourceParent() : ['*145- 14,.,23-3.+=!
MCMVirtualResource[1..1] [D117] If this MCMVirtualResourceobject has nq
parent, then a NULMCMVirtualResource
objectSHOULD be returned.
()*+1'43. %] 1237%/3+1-)314,.3/-1'71-)*+]
TJIT™*.-5,8M3+'5.<3!";3<-=1()3!14,.3/-1*+1237*/32!
*1-)31*/45-14,.,23-3.11<,8832!/3@",.3/-1!,/2! *+7!
-943TJTM.-5,8M3+'5.<3J'?4'+*-3=1

setMCMVirtualResourceParent(in

newParent : [D118] If this MCMVirtualResourceobject already
MCMVirtualResource Compositg1..1]) Eas a pglrent, then an except®HOULD
eraised.

[R56] This MCMVirtualResourceobject MUST
NOT have moe than one parent.

Table 38. Operations of the MCMVirtualResource Class

The MCMVirtualResource class participates in one aggregation, called
MCMHasVirtualResource; see section.7.4

7.9.7.3 MCMVirtualResourceAtomic Class Definition

This is an abstract clasand specializes MCMVirtualResource.

It represents an MCMResourtteat ismodeled as a single, staatbne, manageabknity that is
virtualized (i.e., it isnot directly associated with the underlying physical hardware

[R57] ThisobjectMUST NOT contain another MCMVirtualResource object.
At this time, no attributes are currently defined for this class.

At this time, no operatits are currently defined for this class.
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At this time, no relationships are defined for this class.

79.7.4 MCMVirtualResourceComposite Class Definition

This is an abstract clasand specializes MCMVirtualResource. It represamtsviCMResource
thatis compositem nature (e.g., made up of multiple distiMiCMResource objects, at least one

of which can be separately managedihy MCMVirtualResourceComposite represents a whole
part relationship; this produces a tseuctured class hierarchilote that a compositebject
defines three types of objects: the whole, the part, and the assembly of the whole with its parts.

[038] An MCMVirtualResourceComposite objed¥lIAY contain zero or more
MCMVirtualResourceAtomic and/or zero or more
MCMVirtualResourceComposite objects.

At this time, noattributesare defined forthe MCMVirtualResourceCompositelass. Most
attributes will likely be realized using relationships and/or methods. For example, a query to an
instance of the MCMVirtualResourceComposite class to provide its set adfiroed
MCMVirtualResources (e.g., a set of virtual Ethernet ports associated with a virtual NIC) will be
done by using class methods; the MCMVirtualResourceComposite instance will query each of its
contained MCMVirtualResources (which will in turn call thenethods to acquire their
MCMVirtualResources), aggregate and organize the information, and provide that information in
its method response.

Table39 defines following operations for this class:

Operation Name Description
(O*+!'43.,-*/ 1.3-5./+!-)31+3-1'71,88!
TJTA*.-5,8M3+'5.<3!";;3<-+!1-),-1, . 31<'/- */321*/]
-)*+14+43<*7T3TN* -5,8M3+'5.<37'?4'+*-3 I';;3<-=I
(03.3!,.3!/'1%/45-14,.,23-3.+!-'  1-)*+I43,-*/ =I
] ) (0*+'43.,-*/ 1.3-5./+118*+-1'71C3."1".1?".3!
getMCl_\/IthuaIResource-Llst() : TJITA* -5,8M3+'5.<3":3<-+IB*=3=11-)318*+-1*+12,7
MCMVirtualResource [1..*] 541'7ITJTA* -5 8M3+'5.<3W-"2%<1,/2 . |
TJT"*.-5,8M3+'5.<3J'?4'+*-3 I';3<-+ D=
[D119] If this MCMVirtualResourceComposi§
object has no children, then 8HOULD
return a NULL MCMVirtualResourcebject

(4143, %] 1237%/3+1 1+3-I'MIT"*.-5 8M3+'5.<3!
1:3<-+1-) - @*881:31</-, */321:91-)*+14, . -*<58, .
TITA*.-5,8M3+'5.<3J'24'+*-3 I':3<-=1()*+!
43,/ |- A3+],1+%/088/45-14,.,23-3.11<,8832!
<Y*82H::3<-Y*+-1I@)*<)I*+1 /1, . Q7131 17" 31
TJITA*.-5,8M3+5.<3!";3<-+!B*=3=11/3!".17".3!
TJITA*.-5,8M3+'5.<3W-"2%<,/2 ", |
TJTA*.-5,8M3+'5.<36)'?24'+*-3 I':3<-+D=I()*+!

setMCMVirtualResource-List (in
childObjectList :
MCM VirtualResource [1..*])
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'43.,-* 17*.+-12383-3+!,/913F*+-*/0!<'/-,*/32!

TJITN*.-5,8M3+5.<3!";3<-+!B,/2!-)3*. !

,00.30,-*'/+!,/2! ++'<* -*'[1<8,++3+D1!,/2!-)3/!

*[+-,[-* -3+ 1/3@!+3-1"7TTITA*.-5,8M3+'5.<3!

" 3<-+]1¥12*/01+'113,<)! TIT™*.-5,8M3+'5.<3!

" 3<-FHIC- K3 21@*-)*/1-)*+14,.-*<58, ]

TJIT"*.-5,8M3+'5.<3J'?4'+*-3 I';;3<-1:91<.3,-*/0!

J +-/<3I'71-)3ITITh,+ ~*.-5,8M3+'5.<B

,00.30,-*/ 4

[D120] Each created aggregati@HOULD have ar
association class (i.e., amstance of th]
MCMHasVirtualResourdeetail associatio
class).

(O)*+1'43.,-*/1237*/3+!,1+3-1"71'/31". 17" 3!
TITN*.-5,8M3+'5.<3!";;3<-+!-),-1+)'582!:3!
<'[-*132!@%*-)*/!-)*+!4,.-*<58,.!
TJIT/*,-5,8M3+'5.<3J'?4'+*-3 I';;3<-\>(bHL(!
, 7 73<-*/0!,/9V"-)3.13F*+-*/0!<'/-,*/32!
TJT*.-5,8M3+'5.<3!";;3<-+!" .1-)3!I";;3<-+!-),-1,.3!
<'[-*1321*/1)3?=I()*+!'43.,-*'/I- A3+!1+*/083!
_ */45-14,.,23-3.11<,88321<)*82H:;3<-Y*+-1!1@)*<)!*-
;et'\t’_'clt’_'\:'?ua'ﬁﬁfggfcetl_t QU731 BITITA* -5 8M3+'5.<3  I':3<-+=!
artialList (in chi jectList : 54142 Fle 3 241 14317 4
MCMVirtualResource [1..*]) (?3@?33/.)1“43158.3 7100.30,
TJT*.-5,8M3+5.<3J'?24'+*-3  I';3<-1,/213,<)1'7!
-)3ITITA*.-5,8M3+'5.<31";3<-+1*23/-*7*321*/1-)3!
<)*82H:;3<-Y*¥-=
[D121] Each created aggregati®@HOULD have ar
association class (i.e., an instance of
MCMHasVirtualResourceDetail associati
class).
(O*+1'43.,-*'/12383-3+IWYY!I<'/-,*/32]
TIT™*.-5,8M3+'5.<3!";;3<-+!'71-)*+14, -*<58, .1
TITN*.-5,8M3+'5.<3J"?4'+*-3 I';;3<-=I()*+!),+!-)3!
3773<-I'717* +-11.3?'E*/0!-)3!,++'<* -*/1<8,++1!,/214
delMCM VirtualResource-List() +3<'/211.3?'E*/0!-)3!,00.30,-*'/1!:3-@33/!-)*+!
TJT*.-5,8M3+'5.<31J'?4'+*-3 I';;3<-1,/213,<)!
TITN*.-5,8M3+'5.<3!":;3<-1-),-1*+I<'[- *[321%/1-)*+]
TJT*.-5,8M3+'5.<3J'?4'+*-3 I';3<-=I()*+!
'43.,-*V)  +['1*/45-14,,,?23-3.+= |
(O*+!'43.,-*'/12383-3+!,1+3-I'7ITIJT"*.-5,8M3+'5.<3!
", 3<-+17."?1-)*+14, . -*<58,.!
TJT/*.-5,8M3+'5.<3J'?4'+*-3 I';3<-=I()*+!

delMCM VirtualResourcePartial List
(in
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childObjectList : '43.,-*'/1-, A3+!,! +*/083!*/45-14,.,73-3.1!<,8832!
MCMVirtualResource [1..*]) <)*82H:;3<-Y*+-11@)*<)!*+!1 /1,..,91'71'/31'.1?7".3!
TITA*.-5,8M3+'5.<3!";:3<-+=1()*+1),+1-)313773<-I'7
7*.+-11.3?'E*/0!-)3!,++'<* -*¥/1<8, ++! [21+3</21!
.3?'E*/0!-)3!,00.30,-*'/1!:3-@33/!3,<)!
TJITN*.-5,8M3+'5.<3!":;3<-1+43<*7*3Y1-)31*/45-!
4,.,23-3.1, /21 )*+ITJT"*.-5,8M3+'5.<3]'?4'+*-3 |
;3<-=!

[R58] All other aggregations between t
MCMVirtualResourceCompositeand othe
MCMVirtualResourceobjects that are n
identified in the input paramet®tUST NOT
be affected.

Table 39. Operations of the MCMVirtualResourceComposite Class

The MCMVirtualResourceComposite class defines a single aggregation, called
MCMHasVirtualResurce. The multiplicity of this aggregation is 040..*. Thismeans thathis
DJJUHIJDWLRQ LV RSWLRQDO L H WKH 3~ SDUW RI WKH

H J WKH 3~ SDUW RI WKH or mdgrdMCKAVi QuBlResirceb)jécts Eb@ beH U R
aggregated by thigarticular MCMVirtualResourceComposite objedbte that the cardinality on
the part side (MCMVirtualResource) is 0..*; this enables an MCMVirtualResourceComposite
object to be defined without having to defian associated MCMVirtualResource object for it to
aggregate.

The semantics of this aggregation are defined byviG&HasVirtualResourceDetagdssociation

class. This ertdes the management system to control which set of concrete subclasses of
MCMVirtualResource are aggregated by this particular MCMVirtualResourceComposite object
The Policy Pattern may be used to control which spebifzMVirtualResource objects can be
aggregated by which MCMVirtualResourceComposite objistsa given context. Seeigure3

for an exemplary illustration of the Policy Pattelote that MCMPolicyStructure is an abstract
class that is the superclass of imperative, declarative, and jpatiey rules.

7.9.75 MCMLogicalResource Class Definition

The top of the MCMLogicalResource class hierarchy is shownFigure 20. The
MCMLogicalResource is the top of this class hierarchy.
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«OpenModelClass» L]
£ MCMHasLogicalResourceDetail

__«OpenModelClass» ]
= MCMLogicalResource /

I

MCMHasLogicalResource

_____ «OpenModelClass» L
= MCMlLogicalResourceAtomic

- «OpenModelClass» 2]
= MCMLogicalResourceComposite (0.1

Figure 20. The MCMResource Class Hierarchy, Part 2

This is an abstract class, and specializes MCMResource. It represents MCMResources that are
and which have inherent digital communication and
management capabilities. Examples include operating systems, application and management

neither physical nor virtual in nature,

software, protocols, and the logic required to perform forwarding, routing, andiutic&ons.

At this time, no attributes are currently defined for this class.

Table40 defines following operations for this class:

I"#$%8' ()*+% # *

#I$&()  *

getMCMLogicalResourceParent() :
MCMLogic alResource[1..1]

O0*+I'43.,-*/ 1.3-5./+1-)314,.3/-I'71-)*+I
TITY'0*<,8M3+'5.<3";3<-=!()*+!43.,-*/ |- A3+!
['*[45- 14, ?3-3.+=

[D122] If this MCMLogicalResourceobject has nq

parent, then a NULIMCMLogicalResource
objectSHOULD be returned.

setMCMLogic alResourceParent (in
newParent) :
MCMLogic alResource&Compositg1..1]

(O*+'43.,-*/ 1237*/3+!-)314,.3/-I'7!-)*+!
TJITY'0*<,8M3+'5.<3";3<-=!()3!4,.3/-1*+1237*/32!
*/1-)31*/45-14,.,7?3-3.11<,8832//3@",.3/-11,/2! *+7!
-943TJTY'0*<,8M3+'5.<3J7'?4'+*-3=

[R59] This MCMLogicalResource objedlUST
NOT have more than one parent.

[D123] If this MCMLogicalResourcebject alread)‘

has a parent, then an except@HOULD be
raised.

MEF 78.1 © MEF Forum2020.Any reproduction of this document, or any portion thereof, shall contain the follo Pagel20
statement: "Reproduced with permissionMEEF Forum." No user of this document is authorized to moc

any of the information coatned herein.



5\

MEF Core Model

Table 40. Operations of the MCMLogicalResource Class

The  MCMLogicalResource class participates in  one  aggregation, called
MCMHasLogicalResource; see sectibf.7.7

7.9.7.6 MCMLogicalResourceAtomic Class Definition

This is an abstract clasand specializes MCMLogicalResource. It represents an MCMResource
that ismodeled as a single, staatbne, manageable @ajt

[R60] ThisobjectMUST NOT contain another MCMLogicalResource object.
At this time, no attributes are currently defined for this class.
At this time, no operations are currently defined for this class.

At this time, no relationships are defined for thissla

79.7.7 MCMLogicalResourceComposite Class Definition

This is an abstract clasand specializes MCMLogicalResource. It represBt@d/IResourcsthat
are composite in nature (e.g., made up of multiple disi€i Resource objects, at least one of
which can be gmarately managedin MCMLogicalResourceComposite represents a wipald
relationship; this produces a treuctured class hierarchiote that a composite object defines
three types of objects: the whole, the part, and the assembly of the whole \wahist

[039] An MCMLogicalResourceComposite objedlAY contain zero or more
MCMLogicalResourceAtomic and/or zero or more
MCMLogicalResourceComposite objects.

At this time, noattributesare defined for theMCMLogicalResourceCompositelass Most
attributes will likely be realized using relationships and/or methods. For examplesailpef an
MCMLogicalResourceComposite can be considered from two viewpoints: (1) howaootemnt

is left (e.g., a subscriptilimits downloads to 1Gb/months, and the current usage is 750Mb), and
(2) how muchtimeis left (e.g., it is being used on a tirmited subscription). In either of these
cases, an attribute is inappropriate, since one or more computations and infofroati@one or
more  relationships are required to provide a value. In addition, the

0&0/RJLFDO5HVRXUFH&RPSRVLWH LWVHOI GRHVQTW 3NQRZ"

out (e.g., by using a method). Hence, class methods will likely be added toepnowid detailed
information for instances of this class in the next CfC.

Table41 defines following operations for this class:
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Operation Name Description

()*+!'43.,-*/ 1.3-5./+1-)31+3-1'71,88!
TITY'0*<,8M3+'5.<3";3<-+!-),-1,.3I</- */32!*/!
-)*+14+43<*7T3TY'0*<,8M3+'5.<3J?4'+*-3 I';;3<-=!

03.31,.31/14/45-14, 233,41 L)*+143, %/ =I

(O*+!'43.,-*/ 1.3-5./+1,18*+-I'71C3."1".1?".3!
getMCMLogicalResourceList() : TITY'0*<,8M3+'5.<3";3<-+1B*=3=1!-)3!8*+-1*+17?,
MCMLogicalResource[1..*] S54I'7'TITY'0*<,8M3+'5.<3W-'?2*<y2_". |

TITY'0*<,8M3+'5.<3J'?4'+*-3 I';3<-+ D=

[D124] If this MCMLogicalResourceComposi
object has no children, then 8HOULD
return a NULL MCMLogicalResourc
object

O*+1'43.,-*/ 1237*/3+!1+3-I"MITY'0*<,8M3+'5.<3
", 3<-+1-),-l@*88!:3I<'/-,*/321:9!-)*+14, . -*<58, .|
TITY'0*<,8M3+'5.<3J"?4'+*-3 I';;3<-=1()*+!
'43.,-*'1 -, A3+!,1+*/088/45-14,.,73-3.1!<,8832!
<)*82H:;3<-Y*+-11@)*<)I*+!1 /1,..,91"71'/31" .17, 3]
TJTY'0*<,8M3+'5.<3":;3<-+!B*=3=1!"/3!".1?".3!
TITY'0*<,8M3+'5.<3W2*< /2 ', |
TITY'0*<,8M3+'5.<F)'?4'+*-3 I';3<-+D=!()*+!
'43.,-F'] 17*.+-12383-3+!,/913F*+-*/0!<'/- */32!
setMCMLogicalResourceL ist (in TJITY'0*<,8M3+'5.<31;3<-+!B,/2!-)3*. !
childObjectList : ,00.30,-*/+!,/2! ++'<* -*'[1<8,++3+D1!,/2!-)3/!
MCMLogicalResource[1..*]) *[+-,/-*,-3+11/3@!+3-I'7TTITY'0*<,8M3+'5.<3

" 3<-+]1¥12%*/01+'11 3,<)I TITY'0*<,8M3+'5.<3

1 3<-FHI - ¥ 3 21@*-)*/1-)*+14,.-*<58,.!

TITY'0*<,8M3+'5.<3J"?4'+*-3 I';;3<-1:91<.3,-*/0!

JFA+- <3V T71)3ITITh,+  Y'0*<,8M3+'5.43

,00.30,-*/ %

[D125] Each created aggregati@HOULD have an
association class (i.e., amstance of th]
MCMHasLogicalResourd2etail associatio
class).

()*+I'43.,-*/1237*/3+!,1+3-1'71"/3!".1?".3!

TJITY'0*<,8M3+'5.<3";3<-+!-),-1+)'582!:3!

: <'[-*I321@*-)*/! -)*+14,.-*<58,.!

sedilorlegeeliesoues TITY'0*<,8M3+5.<37'24'+%-3 I':3<-\>(bHL(!

PartialList (in childObjectList : T73<401,/91-)3.13F*+-*/01<'/- */321

MCMLogicalResource[1..*]) ’ o T L

TITY'0*<,8M3+'5.<3";3<-+!".1-)3!";;3<-+!-),-1,.3!
<'[-,*/321*1-)3?=1()*+1'43.,-*'/1- A3+!,1+*/083!

*/45-14,.,23-3.11<,8832I<)*82H:;3<-Y*+-11@)*<)!*
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e I713IN12' 3ITITY'0*<,8M3+'5.<3  I';;3<-+=!
(O*+!'43.,-*/1<.3,-3+!1,1+3-'71,00.30,-*'/+!
:3-@33/1-)*+14,.-*<58,.!
TITY'0*<,8M3+'5.<3J"?4'+*-3 I';;3<-1,/213,<)1'7!
-)3ITITY'0*<,8M3+'5.<3'":; 3<-+1*¥23/-*7*321*/1-)3!
<)*82H:;3<-Y*#-=
[D126] Each created aggregati®@HOULD have ar
association class (i.e., an instance of
MCMHasLogicalResourceDetail associatij
class).
(O*+1'43.,-*/12383-3+IWYYI</-,*/32!
TITY'0*<,8M3+'5.<3;3<-+!'71-)*+14, -*<58, .|
TITY'0*<,8M3+'5.<3J"?4'+*-3 I';; 3<-=1()*+]),+!-) 3!
3773<-1"717*.+-11.3?'E*/0!-) 3!, ++'<* -*/1<8,++11,/2§
deIMCMLogic alResourceList() +3<'/211.3?'E*/0!-)3!,00.30,-*/1!:3-@33/!-)*+!
TITY'0*<,8M3+'5.<3J'?4'+*-3 I'1;3<-1,/213,<)!
TITY'0*<,8M3+'5.<3";3<-1-),-I*+1<!/- *[321%/1-)*+]
TITY'0*<,8M3+'5.<3J"?4'+*-3!";;3<-=I()*+!
'43.,-%11) +1/'1*/45-14,.,23-3.+= |
(O*+1'43.,-*'/12383-3+!,1+3-I'7!'TITY'0*<,8M3+'5.<3
";3<-+17."?1-)*+14,.-*<58, !
TITY'0*<,8M3+'5.<3J'?4'+*-3 I';; 3<-=!()*+!
'43.,-*/1-,A3+!,l +*/083!*/45-14,.,73-3.1!<,8832!
<)*8BH:;3<-Y*+-11@)*<)I*+1 /1., 91"71'/31".1?".3!
TITY'0*<,8M3+'5.<3":;3<-+=!()*+!),+1-)313773<-1'7
7*.+-11.3?'E*/0!-)3!,++'<* -*/[<1<8,++! /21+3<'/21]
.3?'E*/0!-)3!,00.30,-*/1!:3-@33/!3,<)!

delMCM LogicalResourcePartialList

in
f:h"dObjecﬂ_ist : TITY'0*<,8M3+5.<3;3<-1+43<*T3214/1-)31%/45-
M CMLogicalResource[ln*]) 4,.,?3'3.!,/2!')*+!TJTY'O*<,8M3+I5.<3JI?4'+*'3 !

" 3<-=l

I"#% All other aggregations between t
MCMLogicalResourceCompositand othe
MCMLogicalResourceobjects that are n
identified in the input parameteMUST
NOT be affected.

Table 41. Operations of the MCMLogicalResource Class

At this time, a single aggregation is defined for the MCMLogicalResourceComposite class. This
aggregation is named MCMHasLogicalResource, @@fthes the set dlCMLogicalResource

objects tha are contained in this particular MCMLogicalResourceComposite object. The
multiplicity of this aggregation is 0..20..*. Thismeans thathis aggregation is optional (i.e., the

8 SDUW RI WKH FDUGLQDOLW\ I WRKMKHDJJUWBHDIDW IRR QN K
cardinality), then zeror moreMCMLogicalResourc@bjects can baggregated by thigarticular
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MCMLogicalResourceCompositeobject Note that the cardinality on the part side
(MCMLogicalResource) is 0..*; this enables an MCML@iiResourceCompositebject to be
defined without having to define an associated MCMLogicalResalnjeet for it to aggregate.

The semantics of this aggregation are defined byviB&HasLogicalResourceDetaalssociation

class. This er@des the management system to control which set of concrete subclasses of
MCMLogicalResource are contained by this particular MCMLogicalResourceCompokite
enables a particular setiCMLogicalResource (i.e., zero or moréLogicalResourceAtomic
and/or zero or more MCMLogicalResourceComposite) objediecontained within a particular
MCMLogicalResourceComposite objeghe Policy Pattern may be used to control which specific
MCMLogicalResource objectrecontained withi a given MCMLogicalResourceCompodite

a given context. Se€igure 3 for an exemplary illustration of the Policy Patteiote that
MCMPolicyStructure is an abstradass that is the superclass of imperative, declarative, and intent
policy rules.

7.9.7.8 MCMCatalog Class Definition

Figure 21 shows the remaining subclasses of MCMLobResourceAtomic and
MCMLogicalResourceComposite.

«OpenModelClass» ﬂl<

E4 MCMManagedEntity ,
0.*
7 «OpenModex’C:'asﬁl «OpenModelClass» ]
) «OpenModelClass» ] MCMResource g3 MCMCatalogltemContainsMCMManagedEntityDetail
g3 MCMHasLogicalResourceDetail
ﬁk - MCMCatalogltemContainsMCMManagedEntity

4 «OpenModelClass» &
\ 0.*| &5 MCMLogicalResource

MCMHasLogicalResource Ar

l

0.1 «OpenModelClass» 2] «OpenModelClass» &
| & MCMLogicalResourceComposite ) MCMLogicalResourceAtomic

I

«OpenModeIClaéﬂ «OpenModeICIass»;ﬂ
£ MCMCatalog E] MCMCatalogltem | 0..1

Figure 21. MCMResource Class Hierarchy, Part 3

MEF 78.1 © MEF Forum2020.Any reproduction of this document, or any portion thereof, shall contain the follo Page124
statement: "Reproduced with permissionMEEF Forum." No user of this document is authorized to moc
any of the information coatned herein.



Vo
'A MEF Core Model

MCMCatalog is a concrete class, and specializes MCMLogicalResourceComposite. It defines a
container that aggregates a set of MCM@afidem objectsThis aggregation is inherited from the
MCMLogicalResourceComposite class, and enables an MCMCatalog to contain zero or more
ACMLogicalResourceAtomic and/or MCMLogicalResourceComposite objects (or their
subclasses).

[040] OCL MAY be used to restrictan MCMCatalog to only aggregate
MCMCatalogltems

Each MCMCatalogltem object can either represent an item of interest to the MCMCatalog directly,
or can represent a set of MCMManagedEntities (using the
MCMCatalogltemContainsMCMManagedtiy aggregation). The semantics of this aggregation
enable a set of MCMRoles or other MCMManagedEntities to control which MCMCatalogltems
are viewable in a given MCMCatalog. The set of MCMCatalogltems are organized according to
one or more identifying obgtives (e.g., subject attributes added in a subclass of MCMCatalog, or
metadata attached to the MCMCatalog).

At this time, noattributesare defined fothe MCMCatalogclass.Most attributes will likely be
realized using relationships and/or methods. Emample, a query to an instance of the
MCMCatalog class to provide its set of contained MCMCatalog and MCMCatalogltem objects
will be done by using class methods. The MCMCatalog instance will query each of its contained
MCMCatalog objects, as well as anyaMICatalogltem objects that it contains, aggregate and
organize the information, and provide that information in its method response.

Table42 defines following operabins for this class:

1"#$%&'()*+%,# * #I$"&()  *
O*+1'43.,-*/1.3-5./+!-)3!+3-1'7!,88!
TJTJ,-,8'0>-3?!";;3<-+!-),-1,.31<'/- */321*/1-)*+]
+43<*7*<ITJTI,-,8'0!'";;3<-+>-12'3+-1 .3-5./1 /9!
TJTJ,-,80 !';3<- +1I'1-)3*.1TJTJ,-,8'0>-37!
1 3<-+1@)*<),.3I</-, */321 @*-)*/1-)*+!
getMCMCata|og|tem|_ist() : TJTJ,-,8'0!'Z;3<-:!O3.3!,.3!/'!*/45-!4,.,?3-3.+!
MCMCatalogltem[1..*] S)*+1'43. - /=1()*+1'43.,-¥/1.3-5./+1,18*+-1'7]
C3.'11?".3ITJTJ,-,8'0>-3?!";3<-+= |
[D127] If this object does not contain af
MCMCatalogltem objects, then a NUL
MCMCatalogltem object SHOULD be
returned.
O*+'43.,-*/ 1237*/3+!1+3-I"MJTJ,-,8'0>-37 !
. ";3<-+!-),-1@*88!:3!<'/-,*/321*/1-)*+14, -*<58, .|
ﬁixgxﬁsti'gﬂ'ﬁ?é??'“"” TITI-80 I13<- =I523+1/-1, 773<-1/91)3. |
MCMCataIggltem [1.:*]) TJTJ,-,8'0 !';3<- #1'1-)3*.1</-3/-+11-),-1,.3!
<[-*1321@%*-)*/1-)*+1TITJ,-,8'0!";3<-  =I()*+!
'43.,-*'[ 1- A3+!,1+*/08%/45-14,.,73-3.1!<,8832!
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13@J,-,8'0>-32Y*+11@)*<)*+1 /I, QU71'/31' |
23! TITJ,-,80>-3?2 I';3<-+=I()*+U3. %/ 17+
2383-3+!,/913F*+-*/01<'/- */320JTJ,-,8'0>-3? |
:3<-+1B,/21-)3%.1,00.30,-*/+1 /21 ++'<* -*/|

<8, ++3W])1,.31<'/- ¥/321%/1-)*+14, *<58, |
TITI,-8'0 11,/21-)3/1/+-/-* -3+!, Y3@!+3-I'7!
TITJ,-80>-37 I':3<-+]IF/12%/01+'113 <)!
TITJ,-8'0>-32 1:3<-1%+1</- %3 21@*-)*/1-)*+]
4,.-*<58,.T3TJ,-8'0 I';3<-1:91<.3,-*/01,/!
*/+-,/<31'71-)3ITITh,+  Y'0*<,8M3+'5.43
,00.30,-*/ %

[R62] This operation MUST NOT affect the
contents of any MCMCatadpobject that is
contained in this particular MCMCatalc
object.

[D128] Each created aggregati®-HOULD have an
association classi.¢., an instance of th
MCMHasLogicalResourdgetail associatiof
class).

(V143 *[1237%/3+! 1+3-I'71TITJ - 8'0>-3? |
1:3<-+1) -l @*88I<-*/321@*-)*/1-)*+14,.-*<58, |
TJITJ,-,8'0 I';3<-\>(bHL(!,773<-*/01,/9!")3.!
3F*+-*/01<'/- */32ITJITJ,-,8'0>-37 I';3<-+I@*-)*/!
Y*+14, -*<58, TJ TJ,-,8'0 I';3<-=1>-12'3+1/-!
773<-1,/91)3.ITIT,-,8'01";;3<-+1-),-1,.3!
<[-*I321@*-)*/1-)*+ITITI,-,8'01;3<-  =f)*+!
'43.,-*/1- A3+, 1+*/0831¥/45-14, ., 73-3.1!<,8832!
13@J,-,8'0>-32Y*+-11@)*<)1*+1,/1,.. 97131 |
2'.3ITJITI,-,8'0>-37  I';3<-+=I()*+1'43., -+

setMCMServicePartialList (in <.3,-3+1,1+3-1'71,00.30,-*/+!:3-@33/!-)*+!
newCatalogltemList: 4,.-*<58, 1TJTJ,-,8'0 !:;3<-1,/213,<)!I'71-)3!
MCMCatalogltem[1..*]) TJTJ,-,8'0>-37 I';3<-+1*23/-*7*321%/1-)3!

13@J,-,8'0>-374!

[R63] This operation MUST NOT affect the
contents of any MCMCatalog object thaty
contained in this particulaMCMCatalog
object.

[D129] Each created aggregati®HOULD have an
association class (i.e., an instance of
MCMHasLogicalResourd2etail associatior
class).
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(O*+''43.,-*/ 1.3-5./+1-)3!+3-1'71,881JTJ,-,8'0 !
";3<-+1-),-1,.3I<- * 3211 ) ¥+ 144 3<H 7 *<
TJTJ,-,8'0 !';3<- =I>-12'3+!/-1.3-5./1,/9 |
TJTJ,-,8'0>-3?!";3<-+I<'/- */32!1@*-)*/!,/9!
getMCMCatak)gF0|der|_ist(): TJTJ,',8IO :I()33|,3|/'|*/45'|4,,93-34"-' !-)*+!
MCMCatalog[1..*]) '43.,-*[ =1()*+43.,-*/ 1.3-5./+1,18*+:¥IC3.""".!
?.3! TJ713,-,80 !';3<-+#
I'#+.% If this object does not contain af
MCMCatalog objects, then a NUL
MCMCatalog objecEHOULD be returned

0*+143.*] 1237%3+1 14+3-'MITI -.80 I;3<+!
), 1@*881:31<!/- */321/LY*+14, -*<58, TITJ,-.80 !
1:3<- =I>-12'3+1&H(1,221 /91 TITJ,-,8'0>-37!
"3<tIQITITI,-80  =I()*+43.,* |- A3+,
+%/08B/45-14,.,73-3.11<,8832!
13@J,-,8'0K'823.Y LI @)*<)I*+1,/1,...91'71/31"!
2.3l TITJ,-80 I'3<—+=I()*+143., ¥/ 7% +-]
2383-3+1 /Q13F*+-*/01<'/- */32[ITJ,- 80 I';3<-+!
B,/21-)3*.1,00.30,-*/+1 /21 ++'<* #/1<8 ++3+D-),-|
3F*+-I%/1-)*+14, *<58, ITITJ,- 8'01";3<- 11,/21-)3/!
o 5[4 [ 341 1/3@1+3-171324-91TITJ,-, 80 |
ﬁfxgxsjéﬂg%zﬁggf'smn 1< +]I412°%/01+'113,<)! TITJ,-,8'0 I':3<-I*+]
MCMCatalog[L..]) <I-#3 21@*-)H/1-)*+14, <58 TITI,- 80 I';3<-!
:91<.3,-4/01/1%/+-,/<31'71)3!
TITb,+ Y'0*<,8M3+'5.420.30,-*/

[R64] This operation MUST NOT affect the
contents of any MCMCatalog objedtat is
not contained in this particular MCMCatal
object.

I'#+#% Each created aggregati®-HOULD have a
association classi.¢., an instance of t
MCMHasLogicalResourd2etail associatio
class)!

(*+143.,-*] 1237%/3+],1+3-IMITJI,-.8'0 I';3<-+!
)),-1@*881:31<'/- */32%/1)*+14, *<58, TITJ,-,80 !
":3<- |@*-)'5-1,773<-*/01,/913F*+-*/01TJTJ, -, 8'0!
1:3<-+1) -1, 31<- /321%1-)* 414, -*<58, |
TJITJ,-,801;3<  -=1>-12'3441 221 /9!
TJTJ,-,80>-3?I:3<-+ '1,/9ITITI,-,80 !
":3<- =I)F03., -+ |- A3+ 1+¥/088/45-]
4,.,23-3.11<,8832B@J, -,8'0K'823. Y *+L @)*<)*+1,
QU323 TITI,-80 13<-+=1()*+!
43, % 4o [ 341 13@I+3-'7B24-9

setMCMCatalogFolderPartial List(in
newCatalogFolderList :
MCMCatalog[1..*])
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TJTJ,-,8 "0 I';3<-+I*/1-)*+14, -*<58,.1TJTJ,-,8'0!
";3<- |I¥/12*/01+'113,<)I TJTJ,-,8'0  I';3<-I*+!
<'[-*I3 2l@*-)*/'-)*+4,.-*<58,1JTJ,-,.8'0 !';3<-!
:91<.3,-*/01,/"*/+-,/<3I'7!-)3!

TJTh,+ Y'0*<,8M3+'5.490.30,-*/

[R65] This operation MUST NOT affect the
contents of any MCMCatalog object tha
not contained in this particular MCMCatal
object.

I'#+(% Each created aggregati®-HOULD have a
association classi.¢., an instance of t
MCMHasLogicalResourd2etail associatio
class)!

(0*+143.,*] 1.3-5/+1)31+3-1'71.881JTJ,-,80 !
":3<+10) -1, 31 <5..3/-891237%/338 |
TITJ,-80>-32I":3<-+1 ,.31.3-5./32=1()3.3!,.3!
, ['1%45-14,,23-3. 41" L)*+143, ¥/ =I()+!
getMCMCatalogFullList() : '43.,%] 1.3-5./+!18%+-1'71C3.1.17".3!
MCMCatalog[1..*] TIT-80 I:3<-+

I'#++% If no MCMCatalog objectsexist then af
NULL MCMCatalog objectSHOULD be
returned.

(*+1'43.,-*12383-3+IWYY!<'/- */32!
TJITJ,-,8'0>-37 1:3<-+1</- ¥/321@*-)*/1-)*+!
4,.-%<58,1TITI,-8'0 I';3<-=1()*+]),+1-)3!13773<-I']
7% +-11.32'E*/01-) 3] ++'<* /1< ++11 /214+3<"/21]
.37'E*/01-)31,00.30,-*/11:3-@33/1-)*+!
TJTI,-80 1:3<-1/213,<)ITITI,-,80>-37 |
131 PRI K321 HITITI -, 80 1n:3<-=!
O*+1'43.,-*/1),+1/1%/45-14,, 73-3.+4= |

delIMCMCatalogltem List()
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()*+1'43.,-+/12383-3+1,1+3-'7ITJTJ,-,8'0>-37 |
'1:3<-+17.121-)*+14, . *<58, ITITJ,-,8'0 I';3<-=!
(*+1'43.,-*/1- A3+! 14+¥/0831%/45-14,.,73-3.1!
<,88321/3@J,-,8'0>-32Y*+-11@)*<)*+1 /1. QI'71Y3
12 3ITITI,-,80>-32  I4;3<-+=1()*+1),+1-)3!
3773<-1"717% +-11.32'E*/01-) 31 ++'<*,-*/1<8 ++1,/2
+3<'/211.3?'E*/01-)31,00.30,-*/1!:3-@33/!3,<)!

o _ TJTJ,-,8'0>-3? I';3<-1+43<*7*321*/1-)31*/45-!
delMCMCatalogItem PartialList (ln 4..73-3. /2'-)*+'TJTJ -80 I 3<-=ll

newCatalogltemList :
MCMCatalogltem[1..*]) [R66] All MCMCatalogltem objectsthat exist inf
this particular MCMCatalog object that g
not specified in the input paramet&iUST
NOT be affected.

I"&% This operation MUST NOT affect the)
contents of any MCMCatalog object thall
not contained in this particular MCMCatal
object!

(*+1'43.,-*12383-3+IWYY!TJITJ,-, 80 3<-+!
<[- */321@*-)*/1-)*+14, -*<58, ITITJ,-,80 !
:3<-=IW88ITITJ,-, 8'0>-321':3<-+1</- */32!
@*-)*/13,<)ITITJ,-,8'01":;3<-1-) - 1¥+1-'1:3!
2383-32!,.31,8+'12383-32=1()*+1'43. -*/1), +1/'

*/45-14,,,73-3.+=!
delMCMCatalogFolderList() [R68] All MCMCatalogltem objects that exist §
this particular MCMCatalog objedlUST
be deleted.

I"-% This operation MUST NOT affect the|
contents of any MCMCatalog object thatl
not contained in this particular MCMCatal
object!

(*+1'43.,-*/12383-3+1-)3!+3-'71TJTJ,-,80 !
13- +1<)- ¥/321@*-)*/1-)*+14, -*<58, |
TITI,-80 I:3<-1-) -12,-<)1-)'+3I<!/- */321%/1
deIMCMCatalogltem PartialList (in ')'3!*/45'!4"’?3'3': W88!T‘]TJ’."8'O>'3?:;3<I'+!
TG Rl LT <![- }321@*-)/'3,<)ITITJ, -, 8'01;3<-1-) - 1¥+1-'
MCMCatalog[1..5]) :312383-32!,.3!,8+'12383-30=

[R70] Al MCMCatalogltem objects that exist
this particular MCMCatalog objedlUST
be deleted.
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I"&#% This operation MUST NOT affect the
contents of any MCMCatalog object tha
not cortained in this particular MCMCatal
object!

Table 42. Operations of the Catalog Class

At this time, no relationships are defined for this class. Note that MCMCatalog objects may contain
any number oMCMCatalogltems, because an MCMCatalog inherits the ability to aggregate
MCMLogicalResourceAtomic  and/or MCMLogicalResourceComposite  objects  from
MCMLogicalResourceComposite. This also means that an MCMCatalog may itself contain other
MCMCatalogs (e.qg., tdefine a tree structure of catalogs).

7.9.7.9 MCMCatalogltem Class Definition

This is an abstract class, and specializes MCMLogicalResourceAtomic. It represents a set of
MCMManagedEntities that are contained in a particular MCMCatalog and organized by a
particubr identifying objective. The MCMManagedEntities to be contained in an MCMCatalog
can either be defined indirectly using the MCMCatalogltemContainsMCMManagedEntity
aggregation, or using another means (e.g., creating a subclass with dedicated attributes and
operations that describe the MCMManagedEntity directly).

No attributes are currently defined for this class.

Table43 defines following operations for this class:

Operation Name Description

(O*+'43.,-*/ 1.3-5./+1-)3!1+3-1'71,881JTT,/,032U/-*-9 !

'153<-+1),-1,.3I< - ¥ 321 1-)*+1+43<*7*<TJTJ,-,8'0>-3? |

;3<-=1()3.3!1,.31/'1%/45-14,.,?3-3.+1-"  1)*+143.-F)  =I()*+!

getMCMCatalogltem : '43.,-% 1.3-5./+1,18*+-1'71C3."1"12".3] TITT,/,032U/-*-9 |

MCMManagedEntity [1..*] '3t

[D134] If this TJTJ,-,8'0>-3? ! object is empty, then
SHOULD return a NULLTJTT,/,032U/-*-9 lobject

(O)*+143.,-* 1237*/3+1,1+3-I"MITT,/,032U/-*-9  I';3<-+!
-),-l@*88!:3I<'/-,*/321:91-)*+14,.-*<58,TJTJ,-,8'0>-3? !

"5 3<-=1()*+1'43.,-*/ - A3+!,1+*/088/45-14,.,73-3.1!<,8832!
<)*82H:;3<-Y*H@)*<)!*+!./1,..,9I'71'/31"12".3!
TJTT,/,032U/-*-9 I';3<-+=I()*+43.,-*/ 17*+-12383-3+!,/9
3F*+-*/01<'/- */32!TJTT,/,032U/-*-9  I';3<-+IB,/2!-)3*.!
,00.30,-*/+1,/2 ++'<* -*¥[I<8,++3+D1!,/21-)3/1*/+- [-*,-3+!,!
3@!'+3-I'7TTJTT,/,032U/-*-9  I';3<-+]1*/12"* /0!+'1!3,<)!
TJITT,/,032U/-*-9  I';3<-I*+1<[- */3 21@*-)*/1-)*+14, -*<58,.

setMCMCatalogltem (in
childObjectList :
MCM ManagedEntity

[1.4])
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TJTJ,-,80>-3? !';3<-1:91<.3,-*/0!,/"*/+- /<3!'7!-)3!

TJTJ,-,8'0>-3?23/-*/+TJTT,/,032U/-*- 1,00.30,-*/ 4

[D135] Each created aggregatiorSHOULD have ar
association class (i.e., aninstance of thq

MCMCatalogltemContainsMCMManagedEntity
association class).

(O*+1'43.,-+/12383-3+1, 1+3-I'7ITITT,/,032U/-*-9  I';3<-+|
7.21)%+14, *<58, ITITJ,-,8'0>-32 I';3<-=1()*+1),+1-)3!
delMCM Catalogltem() 3773<-I'717* +-11.32'E*/01-)3!, ++'<* -*/1<8, ++1 [21+3<'/21]
.37'E*/01-)3!,00.30,-*/11:3-@33/13,<)!

TJITT./,032U/-*-9 I';3<-1/21-)*+1 TJTJ,-,8'0>-37 !';3<-=!

Table 43. Operations of theMCMCatalogltem Class

At this time, a single relationship, called MCMCatalogltemContainsMCMManagedEntity, is
defined for the MCMCatalogltem cladss multiplicity is defined a®..1 +0..*. Thismeans that

WKLV DJJUHJDWLRQ LV RSWt® QD Gardinalidy). IWHsHaggrégaBdmUsw R
LQVWDQWLDWHG H J WKH 3~ SDUWr RoraM&MManage&EniiyGLQD O L'
objects can baggregated by thisarticular MCMCatalogltem objediote that the cardinality on

the part side (M®ManagedEntity) is 0..*; this enables an MCMCatalogltem object to be defined
without having to define an associated MCMManagedEntibject for it to aggregate
Significantly, this means that an MCMCatalogltem may be any type of MCMManagedEntity; this
addesses the use case of managed objects (e.g., a VNF) not being able to be categorized into a
single subclass (i.e., is it a product, resource, or service).

The semantics of this aggregation are defined by the
MCMCatalogltemContainsMCMManagedEntityDetadssociation class. This enables the
semantics of the aggregation to be defined using the attributes and behavior of this association
class. For examplet can ke used to define whidl CMManagedEntityobjecs are allowed to be
associated with whicMCMCatalogltemobjects.

Both of the above association classes can be further enhanced by using the Policy Pattern (see
Figure3) to define policy rules that constrain whisftCMManagedEntityobjectsare attached to

which MCMCatalogltem objectNote that MCMPolicyStructure is an abstract class that is the
superclass of imperative, dachtive, and intent policy rules.

7.9.7.10 MCMServicelnterface Class Definition

This is a concrete class, and specializes MCMLogicalResourceAtomic. It represents a logical point
in a topology where other MCMResources may be used to enable an MCMServiceEndpoint to
function (i.e., be instantiated). An MCMServicelnterface may support multiple
MCMServiceEndpoints.

No attributes are currently defined for this class.

No operations are currently defined for this class.
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At this time, a single aggregation is defined for M@MServicelnterface class. This aggregation
is named MCMServiceEndpointHasMCMServicelnterface, and is defined in sé@i@nl0
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7.10 MCMParty Class Hierarchy

TheMCMParty class haswo subclasses, as shownHigure22.

«OpenModeiClass= L)
MCMBusinessObject 0.*

«OpenModelClass»
MCMBusinessObjectinvolvesMCMPartyDetail

0. «OpenModelClossit)
= = = MCMParty

MCMBusinessObjeclnvolvesMCMParty

«OpenModeiClass»
3 MCMHasMCMPartyDetail

]

0.*

MCMHasMCMParty ’L‘

«OpenModeiClossmt]

MCMPortyRole

2

& MCMPartyRoleDetailHasMCMContactDetail

«OpenModeiClass» &)

0.1

MCMPartyHasMCMPartyRole

0.*

«OpenModelClass» &
3 MCMPartyHasMCMPartyRoleDetail

0."

0.* : MCMContact

«OpenModeiClossi)

«OpenModelClasss e
0.1] = MCMOrganization

«OpenModelClasssd)
MCMPerson

MCMPartyRoleDetailHasMCMContact

Figure 22. MCMParty Class Hierarchy

Table44 defines the purpose of this hierarchy, and aligns them to MEH 5bhe purpose of the

MCMParty class hierarchy is to represent different individuals, groups of people, and
organizations that perform business functions in the managed environment. Such people could be

internal or external to the organization. Note tMCMParty aggregate®ne or more

MCMPartyRole objectgsee sectiory.12.2.3, which both provide a context for the business

function as well as define a set of respbilises that a particulaMCMParty has.

Name of Class

Function

Relation to MEF 55

Represents either an individual
person or a group of people. An

Represents human actors i||

MCMParty MCMParty may take on zero or | the MEF LSO RA.
more MCMPartyRoles.
MCMPerson Represents an individual Person | RePresentédividual human

actors in the MEF LSO RA.

MCMOrganization

Represents a group of People
and/or Organizations

Represents human actansa
groupin the MEF LSO RA.

Table 44. Functions of the MCMParty Class and its Subclasses

The following subsections describe these classes in more detail.
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7.10.1 MCMParty Class Definition

This is an abstract class, and specializes MCMEntity. It represents either adualdperson or a

group of people functioning as an organization. A group of people can also be structured as an
organization made up of organizational unitmm MCMParty may take on zero or more
MCMPartyRoles; this acts as a filter. For example, an MChRhat takes on the role HelpDesk

can be used to represent any group or individual that performs a HelpDesk function. Behavior and
characteristics that are common to both organization and person objects are modeled in this class.

At this time, no attribwgs are defined for this class.

Class operations and relationships are used to provide flexibility and power in using this class (and
its subclasses). For example, an MCMManagedEntity may need to know which set of
MCMPartyRoles are currently associated witls particular MCMParty. Since MCMPartyRoles

can change dynamically at runtime, an attribute cannot accurately reflect this. In contrast, a method
can simply look for instantiated aggregations of type MCMPartyHasMCMPartyRole (see next
paragraph); it caeven look at the MCMPartyHasMCMPartyRoleDetail association class, and/or
associated MCMMetaData objects, if it needs further detalil.

Table45 defines following operations for this class:

Operation Name Description

O*+'43.,-*/ 1.3-5./+1-)314,.3/-I'71-)*+! TIT,.-9 I';3<-=!
getMCMPartyParent() : ()*+143.,-*/ - A3+!/1*/45- 14, ,23-3.+=]
MCMOrganization[1..1] [D136] If this MCMParty object has no parent, then a NU

MCMParty objectSHOULD be returned.
O*+143.,-*/ 1237*/3+!1-)314,.3/-I'71-)*+TJT",.-9 I';3<-=!
(3!4,.3/-1*+1237*/32!1*/1-)31*/45-14,.,73-3.1!<,8832!
3@°,.3/-1!,/2! *+71-943TJTH.0,/*C,-*/

setMCMPartyParent( in

newParent: I"&(% This MCMParty objectMUST NOT have more tha

MCMOrganization [1..1]) one parent.

[D137] If this MCMPartyobject already has a parent, ther
exceptionSHOULD beraised.

O0*+1'43.,-*] 1.3-5./+1-)31 +3-I'7ITIT",.-OM'83!";;3<-+1-) -1

,.3123<",,-*/01-)*+ITJT,.-91";3<-  #)3.3!,.3!/'1*/45-!

4,.,23-3.+=1()*+'43.,-*'[1*23/[-*7*3+! [91*/+- [<3+!'7!-) 3!

TJT,.-9b,+TJT",.-9M'83!,00.30,-*/=K".13,<)!

getMCMPartyRoleList() : *[+-,/<31'71-)*+1,00.30,-*/1!1-)*+1'43.,-*/1-)3/!,22+13,<)!

MCMPartyRole[1..*] TJT',.-OM'831237%/32!%/1-)*+1,00.30,-*/1-',/1,..,91-),-!

*+1.3-5./321:91-)*+1'43. ,-*/=! |

[D138] If this MCMParty object does not aggregate a
MCMPartyRole  objects then a NuULL
MCMPartyRoleobjectSHOULD be returned.
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O0*+I'43.,-*/ 1237*/3+1-)31+3-'RICMPartyRole":;3<-+!
-),-!@*88!:3!,00.30,-321:91-)*+ITJT",.-9!";; 3<- H()*+!
'43.,-* -, A3+!,1+*/083!*/4%4,.,73-3.1!<,8832!
13@°,.-9M'83Y*+-1!@)*<)I#+!,9"'7 IMCMPartyRole
objects()*+!'43.,-*'/1<.3,-3+ 11+3-1'71,00.30,-*/+!
:3-@33/1-)*+14,.-*<58, MCMParty :;3<-! ,/21-)31+3-1I'7!
MCMPartyRole'":;3<-+!*23/-*7*321*/1-)31*/454,.,73-3. =!
&'-3!1-),-1-)*+1 '43. - *['7* +-12383-3+!,/913F*+-*10
o MCMPartyRole'";;3<-+!B,/2!-)3*.1,00.30,-*/+!,/2!
setMCMPartyRoleList (in < F1<8 ++34D), -1@3.31,00.30,-321:91-)*+ITJIT", .-0!
L‘Ae(‘;"l\;’g“yRo'e'-'St : hi3< 11 /21)3/15/+- [+ -3+, /3@!+3-'TMCMPartyRole
artyRole[1.."]) L 3<H]I125/014+'113,<)! TIT",.-OM'83! ":3<-15+1, - <)32!
-'1-)*+14,.-*<58,.MCMParty":;3<- 1:917* +-11<.3,-*/0!,/!
*/+-,/<31'71-)3 1TJT,.-9b,+TJT",.-OM'83!  ,00.30,-*/1!
[21+3<'1211.3,8*C*/0!-),-1,00.30,-*'/1*/+- /<3!,+! /!
A+<F H <8 +4=
[D139] Each created aggregatioSHOULD have arn
association class (i.e., an instance of
MCMPartyHasMCMPartyRoleDetall associati
class).

()*+1'43. -*[1237%/3+1,1+3-I'71/3'" 173l MCMPartyRole
':3<-+1-) -1 @*88123<". -31-)*+ITIT",.-9!';;3<-\>(bHL(!
,773<-*/01,/91)3.13F*+-*/OMCMPartyRole';;3<-+!1-),-1,.3!
23<".,-*/01-)*+I MCMParty';;3<-=I()*+1'43.,-*/1- A3+1]
+*/0831%/45-14,.,23-3.11<,8832!/3@",.-OM'83Y*+-11@)*<)!
,LOIT7I/3I12'.31 MCMPartyRole's;3<-+=1()*+!
'43.,-*/1<.3,-3+1,1+3-1'71,00.30,-*/+1:3-@33/1-)*+!
4,.-*<58, MCMParty'::3<-1/21-)31+3-I'7l MCMPartyRole
':3<-+1¥23/-*7*321%/1)31%/454, . 23-3.= I

setMCMPartyRolePartialList
(in newPartyRoleList:
MCMPartyRole[1..*])

I"&+% This operationMUST NOT affect any existing
aggregated MCMPartyRole objedts.

[D140] Each created aggregatioSHOULD have arn
association class (i.e., an instance of
MCMPartyHasMCMPartyRoleDetalil associati
class).

(*+1'43.,-+/12383-3+IWY KICMPartyRole';; 3<-1¥/+- /<3+!
)),-1,.3123<", -*/01-)*+] MCMParty';;3<-=1()*+1'43.,-*/!

7% +-1.37'E3+1-)3] ++'<* */1<8 ++11,/21+3<"/211.37'E3+1-):
delMCMPartyRoleList() ,00.30,-*/11:3-@33/1-)*+IMCMParty":;3<-1,/213,<)!
MCMPartyRole':;3<-1-),-1*+1,00.30,-321:91-)*+! MCMParty
1:3<-=I()*+'43,, KN, +H 14514, . 23-3.+=1()+]
'43.,-+/12'3+1/-12383-31,/9'71-)3]  MCMPartyRole
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' 3<+] 1% 14%24 8912 +<'//3<-+1-)3?17.'21-)3MCMParty
1),-1-)39!@3.3!,00.30,-*/0=

[R74] This operation MUST NOT delete an
MCMPartyRole object that were aggregated by
MCMParty.

[D141] If no MCMPartyRole objects are aggregated by
MCMParty, then an exceptiddHOULD be raised.

(O*+"43.,-*'/12383-3+!,1+3-I'7ITJT",.-9OM'83!";;3<-+!-),-!

,.31,00.30,-321:91-)*+14, -*<58, ITJT",.-9!";;3<-=I()*+!

'43.,-*'/1- A3+!,1+*/083!*/45-14,.,73-3.1!<,8832!

13@°,.-OM'83Y*+-11@)*<)!*+!,/1,..,9I'71'/31".1?7". 3!

TJT,.-OM'83!";;3<-+=1()*+!'43.,-*'/'7* +-1.3?' E3+!-)3!

< H1<8 ++] [21+3<'/211.3?'E3+!-)3!,00.30,-*/ 1!

:3-@33/13,<)!TJIT,.-9M'83!";;3<-1+43<*7*321*/1-)31*/45-]

deIMCMPartyRolePartialList | 4,.,73-3.1,/21-)*+ITJT",.-9!":;3<-=1&'-3!-),-1,88!'-)3.!

(in newPartyRoleList : ,00.30,-*/+1:3-@33/!-)*+!TJT,.-9!";;3<-1,/2I'-)3.!

MCMPartyRole[1..*]) TJT,.-OM'83!";;3<-+!-),-1,.3  I/-1+43<*7*321*/1-)31*/45-!

4,.,23-3.1,.31&H(!,773<-324!

[R75] This operation MUST NOT delete an
MCMPartyRole object that is not named in the in
parameter.

I'#)(% If no MCMPartyRole objects are aggregated by
MCMParty, then an exceptiddHOULD be raised.

Table 45. Operations of the MCMParty Class

At this time, a single aggregation is defined for the MCMParty class. This aggregation is named
MCMPartyHasMCMPartyRole, andefines the set oMCMPartyRoles that this particular
MCMParty can take on. The multiplicity of this aggregation is @&QL.*. This means thathis
DJJUHIJDWLRQ LV RSWLRQDO L H WKH 3 SDUW RI WKH F
H J WKH 3~ SDUW RI WKH or moeWMGNRayBdlamdhjectsnc&nH® J|HUR
aggregated by thiparticular MCMPartyobject Note that the cardinality on the part side
(MCMPartyRole) is 0..*; this enables an MCMParty object to be defined without having to define
an associated MCMPartyRadbject for it to aggregate.

The semantics of this aggregation are defined by M@&MPartyHasMCMPartyRoleDetail
association class. This dslas the management system to control which set of concrete subclasses
of MCMPartyHasMCMPartyRole are taken on by this particular MCMPditye Policy Pattern

may be used to control which specifrespnsibilities, which are defined by a set of
MCMPartyHasMCMPartyRole objectaretaken on by a given MCMPartgr a given context.
SeeFigure3 for an exemplary illusation of the Policy PatteriNote that MCMPolicyStructure is

an abstract class that is the superclass of imperative, declarative, and intent policy rules.
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The MCMParty class also participates in a single aggregation, called MCMHasMCMParty; please
see se@n O.

One additional important aggregation is MCMPartyRoleDetailHasMCMContact; please see
section7.11.3

7.10.2 MCMOrganization Class Definition

This is a concrete class, and specializes MCMParty. An MCMOrganization is defined as a group
of people (e.g., defined as instances of either MCMPerson, MCMOrganization, or an appropriate
subclass of each) identified by shared interests or purpose. This includes attributes such as the
legal name of the organization; attributes such as the head of the organization, or which types of
employees belong to which organization, are instead modsledibclasses of MCMMetaData

and associated with that MCMOrganization using the figect pattern, since (1) they are not
necessary to define the concept of an MCMOrganization, and (2) they can change dynamically.

An MCMOrganization object can interaegith other MCMOrganization and MCMPerson objects
directly or through its MCMPartyRole(s). Behavior and characteristics that are specific to an
MCMOrganization are modeled using a combination of classes for specific concepts augmented
by the RoleObject patern for each; this ensures that (1) the model is not dependent on one
particular person, group, or organization, and (2) it separates the characteristics and behavior of
the Entity being modeled from its responsibilities and functions. This provideseaaoourate

and extensible model.

Table46 defines following attributes for this class:

>8&$ @A&H+96 #| 1%)C%E&($54 HI$"8()  *
mcmisLegalEntity &H! ()*+1*+1,1X"83,/1,-- *:5-3=1>71*-+IE 853I*+!(MLU1!-)3/
: Boolean[0..1] '.0,/*C,-*[1*+1 1830,813/-*-9%

mcmlisTempOrg : &H! () +1*+1,1X"83,/1,-- *:5-3=1>71*-+1E 8531*+(MLU1!-)3/
Boolean|0..1] '0,/*C,-*/1.34.3+3/-+1,1-374".,.9".0,/*C,-*/1-),-!

),+1,1237*/3218*73-*?31B237*/32!*/1,++'<*,-32!
TITT3-,1,-,D=I>-+! :5203-11+4,<31!.3+'5.<3+1!,/2!'-)3
7,<-'.4!1,.31,88'<,-32!'/89!7'.1,1237*/32143.*'2%

mcmlsVirtualOrg &H! O*+1¥+11X"83 /1,-- *:5-3=I>71*-+IE,8531*+|(MLU1!-)3/!

: Boolean[0..1] '.0,/*C,-*/1.34.3+3/-+!,|E*.-5 81'.0,/*C,-*/1-),-|
<'/[E3/3+I5+*/01 /1 383<-.'/*<1?3<),/*+?I1B3=01!E*,14)'/3
' 1>/-3./3-D=

mcmOrgName : GUR O*+I*+11+- %01 -- *:5-311 [21<'[- *[+1-)31/,231"71-)*+]

String[1..1] TJTH.0,/*C,-*/= |

Table 46. Attributes of the MCMOrganization Class

Table47 defines following operations for this class:
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I"#$%& () *+%,# * #I$"&()  *
getMCMisLegalEntity() : | )*+!'43.,-*/ 13-5./+!1-)3!E,853!'7!-)3P<?>+Y30,8U/-*-9!
Boolean[1..1] --.%:5-3 H)*+'43.,-*'] - A3+!['1*/45- 14, ?3-3.+=
setMCMIsLegalEntity(in | ()*+!'43.,-*'/ 1237*/3+!-)3,853!'7!-)31?<?>+Y30,8U/-*-9!
isLegal : Boolean[1..1]) == %:5-3=>-1<"/- *[+1 14%/083!*/45-14,.,23-3.1!'7!-943!X"83,/=!

>71-)31E,85311-)%+1 - *:5-31*+|(MLU1!-)3/1-)*+!
TJTH.0,/*C,-*/1*+1,1830,8!3/-*-9=

getMCMIsTempOrg(): (O*+1'43.,-*] 1.3-5./+1-)3! E,853!'71-)317<?>+(3?24H.0!
Boolean[1..1] - %5-3 H()*+'43. %] 1 A3+I[1¥/A5- 14, 23-3.+=
setMCMIsTempOrg (in | ()*+1'43.,-*/ 1237*/3+1-)3,853!'71-)31?2<?>+(3?4H.0!
isTemp :Boolean[1..1]) | ,--.*:5-3=I>-1<'/- */+1,1+*/0831*/45-14,.,23-3.1!'71-943!X"83, /=!

>71-)3IE,853!'71-)*+!, - *:5-3*+|(MLU1!-)3/!-)*+!
TJTH.O,/*C,-*/1*+1,1-3?24',,.9!".0,/*C,-*'/ =
getMCMIsVirtualOrg() : ()*+'43.,-*/ 1.3-5./+1-)3! E,853!'7!-)3!?<?>+Y30,8U/-*-9!

Boolean[1..1] --*:5-3 H)*+1'43.,-* |- A3+I['1*/45- 14, ,23-3.+=
setMCMIsVirtualOrg(in | ()*+!'43.,-*/ 1237*/3+1-)3,853!'71-)3P<?>+Y30,8U/-*-9!
isVirtualOrg : --.*:5-3=I>-1<'/- *[+1,1+*/0831*/45-14,.,23-3.11'71-9431X"83, /=
Boolean[1..1]) >71-)31E,853!'71-)*+1,-- *:5-31*+I(MLU1!-)3/1-)*+!

TJTH.0,/*C,-*/1*+1 IE* -58!'.0,/*C,-* =
getMCMOrgName() : ()*+1'43.,-*'/1.3-5./+1-)3IE,853!'71-)3! ?<?H.0&,?3!
String[1..1] --*:5-3=1()*+1'43. -+ - A3+![1*/45-14, ?23-3.+= |
setMCMOrgName(in ()*+1'43.,-*'/1237*/3+1-)31E,853!'71-)31?<?H.0&, ?3!
newOrgName : == *:5-3=1>-1<- [+ 1+*/0831*/45-14,.,23-3.11'71-943IR- */01!
String[1..1]) 2),-l@%*88!:3!-)3!/,?23!'71-)*+ITITH.0,/*C,-*/= |

Table 47. Operations of the MCMOrganization Class

At this time, a single aggregation is defined for the MCMOrganization class. It is named

MCMHasMCMParty. The multiplicity of this aggregation is 0.410..*. This means thathis
DJJUHJDWLRQ LV RSWLRQDO L H WKH 3~ SDUW RI WKH
HJ WKH?3 SDUW RI WKH or mdrdMCIBRa@yDIfjectd/dan bagkreg@tefiH U R

by thisparticular MCMOganizabn object Note that the cardinality on the part side (MCMParty)

is 0..*; this enables an MCMOganization object to be defined without having to define an

associated MCMPartybject for it to aggregate.

The semantics of this aggregation are defined biviG&IHasMCMPartyDetaihssociation class.
This endles the management system to control which set of concrete subclasses of MCMParty
objects are aggregated by this particular MCMOrganization

The Policy Pattern may be used to control which spepiid objects (i.e., MCMParty) are
associated with which specific aggregate (i.e., MCMOrganization) object, respectively, for a given
context. SeeFigure 3 for an exemplary illustration of the Policy PatterNote that
MCMPolicyStructure is an abstract class that is the superclass of imperative, declarative, and intent
policy rules.
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This is a concrete class, and specializes MCMParty. An MCMPerson defines the concept of an
individual that may have a set of MCMPartyRoles that formalize the responsibilities of that
individual. Attributes such as username, password, phone number(s), the dothminame of

the MCMPerson, and skills that the MCMPerson has are modeled as subclasses of MetaData and
associated with that Person using the Rolgect pattern, since (1) they are not necessary to define

the concept of an MCMttributes such as gendamd birthDate Person, and (2) they can change
dynamically.

An MCMPerson can interact with an MCMOrganization directly or through his or her
MCMPartyRole(s). Behavior and characteristics that are specific to an individual are modeled
using a combination aflasses for specific concepts augmented by the-8bject pattern for

each; this ensures that (1) the model is not dependent on one particular person, group, or
organization, and (2) it separates the characteristics and behavior of the individual @midehis
responsibilities being modeled from its responsibilities and functions. This provides a more
accurate and extensible model.

Table48 defines thattributes for the MCMPerson class.

Attribute Name
Mandatory? | Description

O*+1¥+1 1(*23W/21,-3!,-- *:5-3=I>-1<'/- */+1-)312, -3!
B,/2!'4-*'/,8891!-)3!-*?3D!-),-1-)*+!TJT 3.+/!@,+!

mcmBirthDate : GUR M=)

TimeAndDate[1..1] I'#)+% If the value of thisttribute is not knownthen
an accepted value to denote tBIHOULD be
used!

O*+1*+!IR-*/0!,--.*:5-311,/2!<'/- *[+1-)3!/,?231'71-)3!
48,<3!-),-1-)*+ITIT 3.+/'@,+!:"./= 1I53!-"!
mcmBirthPlace : | E,.*,-*[+1*[17". 2 --*[011-)*+!*+] |+*24831+-.*/0! /2!/'-]
String[0..1] &H! 1-9431'71Y'<, #[I':3< = |
I'#))% If the value of this attribute is not knoyhen
an empty stringgHOULD be used.
O*+1*+1IR-*/0!,--.*:5-311,/2!<'/- *[+1-)3! 7*.+-1/,23!
mcmFirstName : o THTIT 3.4+=
String[0..1] ) I'#)$% If the value of this attribute is not knoywhen
an empty stringgHOULD be used.
O*+1*+1IR-*/0!,--.*:5-311,/2!<'/- */+1-)3!8,+-1/,23!'7!
mcmLastName : HTIT 3.4+/=!

String[1..1] GUR I'#),% If the value of this attribute is not knowthen

an empty stringHOULD be used.

Table 48. Attributes of the MCMPerson Class
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No operations areurrently defined for this class.

No relationships are currently defined for this class.
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7.11 The InformationResource Class Hierarchy
Figure 23 shows the MCMInformationResource class hierarchy on the left, and some important

aggregations that the MCMInformationResource class participates in on the right. The following
subsections desbe the classes in the MCMInformationResource class hierarchy in more detail.

MCMInfoResourceHasMCMMetaData

........ «OpenModelClass» 2
~~~~~~~~~~~~ g3 MCMInfoResourceHasMCMMetaDataDetail

0.1 0
aOpenModelF:(ass» 2 «OpenModelClas2) «Oper;.Modeg‘C!assLC]
g MCMiInformationResource MCMEntityHasMCMInfoResource Q MCMEntity g MCMMetaData
0.* \\“\\ 0.1
«OpenModelClass» E]
& MCMEntityHasMCMInfoResourceDetail
«OpenModeICz’assl] «OpenModelClass» 2
MCMContact MCMNetworkAdd| [
= onta = S0 eSS «OpenModelClas2) MCMPartyHasMCMPartyRole «OpenModelClas)
] MCMPartyRole & MCMParty
o 0." 0.1
«OpenModelClass» 2
g5 MCMPartyRoleDetailHasMCMContactDetail A
-------- «OpenModelClass» t]
0. g3 MCMPartyHasMCMPartyRoleDetail

MCMPartyRoleDetailHasMCMContact

Figure 23. The MCMInformationResource Class Hierarchy

7.11.1 MCMInformationResource Class Definition

This is an abstract class, and specializes MCMRodiE ftdefines information that is needed by

a management system to describe other information. However, that information is not an inherent
part of an MCMEntity; rather, that information is managed and controlled using another
MCMManagedEntity. For examg| an IPAddress is an important concept in networking.
However, an IPAddress is not directly managed; rather, an MCMManagedEntity that is
responsible for the lifecycle of the IPAddress (e.g., a DHCPServer) is responsible for its
management. Therefore, theoncept of an IPAddress is represented as a type of
MCMiInformationResource, and is associated to an MCMManagedEntity that performs its
management.

No attributes are currently defined for this class.

Table49 defines following operations for this class:
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Operation Name

Description

getMCMNetworkAddressFreelList() :
MCMNetworkAddress[1..*]

(O*+"43.,-*/ 1.3-5./+!-)3! +3-1'71,88!
TIT&3-@'.AW22.3++!";3<-+!-),-1,.317.3FH
+-,/2*/01B*=3=1!-)39!,.3!/'-1,00.30,-32!:9!,/9!
+5:<8,++!'7! "TITU/-*-91<8,++D=!1()3!
getMCMinfoResourckist!l'43.,-*/! B'7!-)3!
TJITU/-*-91<8,++B#15+321-'1.3- *3E3!-)3!+3-!
TIT&3-@'.AW22.3++!";3<-+!-),-!, .3!
,00.30,-32!:9110*E3/ITJTU/-*-91";;3<-=
[D147] If no MCMNetworkAddress objec
are found then a NULL
MCMNetworkAddress object
SHOULD be returned.

setMCMNetworkAddressFreeList(in
newNetAddrFreeList :
MCMNetworkAddress[1..*])

O*+143.,-*[ 1237%/3+1/3@!+3-!'7!
TIT&3-@' AW22.3++3+1-1:31<.3,-321-) -!
,.317.336+-,/2*/01B*=3=11-)39!,.3!/-!
,00.30,-321:91 /9145:<8 ++!'7I TITU/-*-9B:W/!
++/0831%/45-14,.,23-3.11'71-943!

TIT&3-@' AW22.3++11237%/3+1 /1, OI'7!I
Y3112 3ITIT&3-@' AW22.3++!";3<-+=!
(3! '43.,-*/1/89  1237%/3+1-)3!

TIT&3-@ AW22.3++!'";3<-+]1*-12'3+1/-]
A++'<* 231)321@* )L NTITU-*-9 ()3!
+3-TIT>/7'M3+'5.<3Y*+-1,/2!
+3-TIT>/7'M3+'5.<3",.-* 8Y*+-1'43, -*/+]
B'71-)31TITU/-*-91<8, ++[BI5+321-'] ++'<* -3
JTIT&3-@' AW22.3++1-1,14, -*<58, |
TITU/-*-91%:3 <

[R76] This operatioMUST NOT affect an
other MCMNetworkAddress obje
that are aggregated apyMCMEntity
class.

setMCMNetworkAddressFreepartial List(in
newNetAddrFreelList :
MCMNetworkAddress[1..*])

(O*+1'43.,-*1237%/3+1 1/3@1+3-I'71/3!".

23! 7.3%+-,/25/0TIT&3-@" AW22.3++!
":3<-+1B*=3=11-)39!,.31/"-1,00.30,-32!:9!,/9!
+5:<8,++1'7ITITU/-*-9DN>(bHL(!, 773<-*/0!
/91

1)3.13F*+-*/0ITIT&3-@' AW22.3++1";;3<-+!
3),-1,.3L ++'<* -321@*-) 1) *HTITU/-*-9!
1:3<-=I()*+1'43. - *1- A3+, 14+%/0831+/45-]
4,.,73-3 .11<,8832!/3@&3-W22.K.33Y*+-1!
x4 /)
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L7312 3ITIT&I-@'.AW22.3++!
";3<-+=1()*+1'43.,-*/1'/891237*/3+!-) 3!
TIT&3-@'.AW22.3++!";;3<-+]1*-12'3+1/"-!
< -31)3?21@*-)!, /' TITU/-*-9=1()3 !
+3-TIT>/7'M3+'5.<3Y*+-1 /2!
+3-TIT>/7'M3+'5.<37,.-*,8Y*+43. -*'/+!
,.315+32!-" ++'<* 31 /1
TIT&3-@' . AW22.3++!-'114, -*<58, |
TITU/-*-9!"::3<-=1I

other MCMNetworkAddress obje
that are aggregated by any MCMEn
class.

[R77] This operatioMUST NOT affect an1

deIMCMNetworkAddressFreeList()

(O*+1'43.,-*1*+15+32!1-' 12383-38871.3B
+-,/2*/0'TIT&3-@" . AW22.3++!";;3<-+]I5+3!
-)3123FIT>/7'M3+'5.<3Y*+:.|

239 JT>/T'M3+'5.<37,.-*,8Y*+¥43.,-*'/+1-']
2383-3!-)3!1+3-1"7ITIT&3-@'. AW22.3++!
";3<-+!-),-1,.31,00.30,-32!:9!1,10*E3/!
TITU/-*-9I';3<-= 11

I"&/% This operatioMUST NOT affectany
other MCMNetworkAddress obje
that are aggregated by any MCMEN{
class!

deIMCMNetworkAddressFreePartialList
(in newNetworkAddressList :
MCMNetworkAddress[1..*])

(*+1'43.,-*/12383-3+IWYY!

TIT&3-@' AW22.3++1'";3<- 14/ 4+ [<3+1-) -]
.31 +43<*7*321%/1%-+1%/45-14, . 23-3.1-),-1,.3]
7.3%F-,/2%/01B*=3=1!/1,00.30,-32!:9! /9!
+5:<8,++!'7ITITU/-*-9D=I()*+1'43.,-*/1- A3+]]
14+%/0831%/45-14,.,73-3.11<,8832!

13@8&3-@' AW22.3++Y*+-11@)*<)*+1'71-94
TIT&3-@' AW22.3+4=
()*+1'43.,-*/1*+15+321-'12383-317336+-,/2*/0!
TIT&3-@' AW22.3++!'":3<-+]15+31-)3!
23FJT>/7'M3+'5.<3Y*+L.!
23FIT>/7'M3+'5.<3",.-* 8Y*+143,,-*/+1-1
2383-31-)31+3-1'7ITIT&3-@' . AW22.3++!
":3<-+1-),-1,.31,00.30,-32:9!,10*E3/!
TITU/-*-91":3<-= 1l

I"&-% This operatioMUST NOT affect an
other MCMNetworkAddress objeﬂ
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that are aggregated by any MCMEn{
class!

(O*+!'43.,-*'/1.3-5./+!-)3!+3-I'7!,88!
TITJ/-,<-I'";3<-+1-),-1,.317.33  6+-,/2*/0!
B*=3=1!-)39!,.3!/'-1,00.30,-32!:9!,/9!+5:<8,+1
7LITITU/-*-91<8,++D=!()3!
getMCMContactFreeList() : 03-TJT>/7'M3+'5.<3Y*#43.,-*/1*+15+321-'l
MCMContact[1..*] 3-*3E3!-)31+3-I'7ITITI/-,<-I";;3<-+1-),-!
,-31,00.30,-3 2!:9110*E3/! TITU/-*-9!":;3<-=!
[D148] If no MCMContact objects are foury
then a NULL MCMContact object
SHOULD be returned.

(O*+'43.,-*1 1237*/3+1/3@!+3-!'7!
TJTJ/-,<-1-1:31<.3,-32!-),-!,.3! 7.3%
+-,/2*/0'B*=3=11-)39!,.3!/-1,00.30,-32!:9!,/9!
+5:<8,++!I'7ITITU/-*-9BIV!+*/083!*/45-!
4,.,?3-3.1'71-943'TITJ'/-,<-11237*/3+! /!
e, N7V 12 3ITITI -, <-I":;3<-+=!
(03!'43.,-*/1'1891237*/3+!-)3ITITI'/-,<-!
setMCMContactFreelList(in 13<-HI2BH/L 44X, -31)371@) L
newContactList : MCMContact[1..*]) TITU/-*-9 H()3! +3-TIT>/7'M3+'5.<3Y*+-!
J2143-TIT>/7T'M3+'5.<3",.-*,8Y*+-!
'43.,-*'[+!,.315+32!-'l ++'<* 31 /!
TITJ/-,<-! -'114,-*<58, 1TITU/-*-9!

", 3<-=1

I".% This operatioMUST NOT affect an
other MCMContact object that
aggregated by any MCMEntityass!

(O*+1'43.,-*1237*/3+!,1+3-I'71"/31".1?7". 3!
7.3%+-,/2*/10'TITI/-,<-1";;3<-+N\>(bHL(!
,773<-*/01,/9V"-)3.13F*+-*/0ITJITJ'/-,<-!
";3<-+=1()*+1'43.,-*'/1- A3+!,1+*/083*/45-]
4,.,73-3.11<, 88321/3@J'/-,<-K.33Y*+-11@)*
L7312 3ITITI-,<-!

"5 3<-+=1()*+1'43.,-*/1'/1891237*/3+!1-)3!
TITI/-,<-1';3<-+]1*-12'3+1/'- | +4'<* -3l
-)3?21@*-),"TITU/-*-9=I()3!
+3-TIT>/7'M3+'5.<3Y*+-1,/2!
+3-TIT>/7'M3+'5.<37,.-*,8Y*+-I'43.,-*'/+]
;- 315+32-" ++'<* 3L NTITI-,<-1-'1]
4,.-*<58,ITJTU/-*-91";;3<-= |

setMCMContactFreePartial List(in
newContactList : MCMContact[1..*])
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[R81] This operatioMUST NOT affect an
MCMContact object that is n
specified in its input parameter.

[R82] This operatioMUST NOT affect an
other MCMContact object that
aggregated by any MCMEntity class

(O*+1'43.,-*'1*+15+321-'12383-3!881.3B

+-,/2*/10' TITJ'/-,<-!  ':;3<-+]!5+3!-)3!

238 JT>/7'M3+'5.<3Y*+:.|

238IT>/7'M3+'5.<37,.-*,8Y*+143.,-*'/+1-']

delMCM ContactFreeList() 2383-31)31+3-"MUTJ/-, <! %3<-+1),!
,.31,00.30,-32!:9! 10*E3/'TITU/-*-9!":;3<-= Il

I"[+% This operatioMUST NOT affect an
other MCMContact object that
aggregated by any MCMEntity class

O)*+1'43.,-*/12383-3+IWYYITITJ/-,<-!

5 3<H - [<3+]-), -1 3IHA3<HT*I 21/ 1*-+ 1%/ 451

4,.,73-3.1-),-1,.317.33 6+-,/2*/0!B*=3=1!/"-!

,00.30,-32!:9!1,/91+5:<8,++!'7ITITU/-*-9D=!

O*+1'43.,-* - A3+!,1+*/083!*/45-14,.,73-3.1]

<,8832!/3@J'/-,<-Y*+-1!@)*<)!*+!'71-943!

TITJ/-,<-= 1()*+!'43.,-*/1*+15+321-'12383-3!

delIMCMContactFreePartialList (in 7.3%+-,/2*/0'TITI/-,<-1";;3<-+]15+31-)3!

newContactList : MCMContact[1..*]) 239 JT>/7'M3+'5.<3Y*+! 1

238 JT>/7'M3+'5.<37,.-*,8Y*+143. -*'[+]-']

2383-3!-)31+3-I'71TITI/-,<-I";;3<-+!-),-!

,.31,00.30,-32!:9110*E3/' TITU/-*-9!";;3<-= 1l

other MCMContact object that
awated by any MCMEntity clas

I"\%  This operatioMUST NOT affect ana

Table 49. Operations of he MCMiInformationResource Class

At this time, the MCMInformationResource class defines a single aggregation, called
MCMInfoResourceHasMCMMetaData. The multiplicity of this aggregatiof.i$ +0..*. This

means that this aggregation is optional (i.e.,2hé SDUW R WKH FDUGLQDOLW\
LV LQVWDQWLDWHG H J WKH 3 SDUW RCMWKtaDataobjedBUGL QD O
can be aggregated by this particular MCMInformationResource object. Note that the cardinality

on thepart side MCMMetaDatg is 0..*; this enables an MCMInformationResource object to be

defined without having to define an associd#dMMetaDataobject for it to aggregate
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The semantics of this aggregation are defined biviG#InfoResourceHasMCMMetaDatafza!
association class. This drlas the management system to control which set of MCMMetaData
objects are aggregated by which set of MCMInformationResource objects.

Note that he Policy Pattern may be used to control which speqfict objects (i.e.,
MCMMetaData) are associated with which specific aggregate (i.e., MCMInformationResource)
objects, respectively, for a giveontext. Sedigure3 for an exemplary illusation of the Policy
Pattern.Note that MCMPolicyStructure is an abstract class that is the superclass of imperative,
declarative, and intent policy rules.

The MCMinformationResource participates in a second aggregation, called
MCMEntityHasMCMInfoResourceplease see sectiaghll

7.11.2 MCMNetworkAddress Class Definition

This is an abstract class, and specializes MCMInformationResource. It defines a network address,
whichis a unique identifier for a node on a network. Such identifiers can be local, private, or public
(e.g., globally unique). A network node may have zero or more MCMNetworkAddresses (e.g., a
router may have multiple interfaces, and each interface may haveseta of
MCMNetworkAddresses). Examples of an MCMNetworkAddress include telephone numbers,
IPv4 and IPv6 addresses, MAC addresses, and X.21 or X.25 addresses (in-awitcid data
network).

No attributes are currently defined for this class.
No operations are currently defined for this class.

No relationships are currently defined for this class.

7.11.3 MCMContact Class Definition

This is a concrete class, and speciallg&iMInformationResourcet represents the information
needed to communicate with garticular MCMParty or MCMPartyRole. Examples include
technical and administrativeoniacts for Order information anéchnical implementation work
(e.g., the network administrator of an MCMManagementDomain)

No attributes are currently defined for thiass.
No operations are currently defined for this class.

At this time, this class participates in a single association, as showkigure 23. An
MCMPartyRoleDetail is an association class (see seclid?.2.2 that defines a set of
MCMPartyRoles that are used by a given MCMParty. The
MCMPartyRoleDetailHasMCM@ntact is an association between the MCMPartyRoleDetalil
association class and the MCMContact class. This association defines the set of MCMContacts
that are related to this particular MCMPartyRoleDetail object (i.e., the set of MCMParty objects
that are mying a specific MCMPartyRole). For example, this association can be used to define
the contact information for a set of MCMParty objects that are each playing a set of
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MCMPartyRoles; a common use is to define the contact information for different types of
MCMBuyer and MCMSeller objects.

The multiplicity of this association is 0..*0..*. This means that th&ssociations optional (i.e.,

WKH $SDUW R takfiKahty). If thisassociationLV LQV W D Q W LOD*Wardialitjod WKH 3
the MCMParyHasMCMPartyRoleDetail is greater thaf, @hen zero or moréCMContact

objects can bassociated wittthis particularMCMPartyHasMCMPartyRoleDetadbject. Note

that the cardinality on the part sideMCMContac) is O0..*; this enables an
MCMPartyHasMCMPastRoleDetailobject to be defined without having to define an associated
MCMContactobject for it to aggregate

The semantics of this aggregation are defined by the
MCMPartyRoleDetailHasMCMContactDetadlssociation class. This éas themanagement
system to control which set of MCMPaifRoleDetail objects are associated to which set of
MCMContact objects.

Note that he Policy Pattern may be used to control which spegfet objects (i.e.,
MCMMetaData) are associated with which specdggregate (i.e., MCMInformationResource)
objects, respectively, for a giveontext. Seéigure3 for an exemplary illustration of the Policy
Pattern.Note that MCMPatyStructure is an abstract class that is the superclass of imperative,
declarative, and intent policy rules.

7.11.4 MCMGeocode Class Definition

This is a concrete class that defines a geocode, along with information for a geocoding process.
The typical practices to provide a set of input data, and use a geocode service to turn those data
into a geocode. This is complicated by the fact thaatteal location (e.g., a postal address, or
even a land parcel) is owned by a different administrative authoritytfeegypvernment). Hence,

in this version of the MCMa geocode is modeled as a subclass of InformationResource. Geocodes
can be associated with MCMEntities by using the MCMEntityHasMCMInformationResource
aggregation.

Geocodes may be defined as absolutelative. An absolute geocode maps to one exact physical
location.For example, a USPS ZIP cofte even a USPS ZIP+4 code) is considered an absolute
geocodeln contrast, elative geocodes are textual descriptions of a location that, by itself, cannot
prRYLGH DQ H[DFW ORFDWLRQ )RU H[DPSOH 37KH QHDUHVW
relative geocode that uses the location of buildinga&3ts referenceGeocodes are typically
conceptualizedas a polygon. Different geocoding systems use differemmputatioal
PHFKDQLVPVY HJ D FHQWURLG WR GHILQH WKH 3FHQWHU ™ R

[R85] A relative geocod®UST be specified using one amore absolute geocodes as a
reference.

[D149] Geocode dat& HOULD be provided in text
[R86] Geocode datMUST be defined as eitherlegive or absolute.

Table50defines the attributes of this class.
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Attribute Name

Description

mcmGeocodeValue :| produced by a particular geocoding process. The input data for thl

String[1..1]

This is a mandatory string, and defines the value of this geocode.

geocode are defined as a string array in the mcmLocationDatalLis
attribute.

Table 50. Attributes of the MCMGeocode Class
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7.12 The MCMMetaData Class Hierarchy

Figure 24 shows a portion of the MCMMetaData clasgrarchy. This figure will be used to
describe the MCMMetaData class and the three aggregations that it participates in.

«OpenModelClass» ] «OpenModelClass» ]

& MCMEntityHasMCMMetaDataDetail &5 MCMInfoResourceHasMCMMetaDataDetail
«OpenModelClas) . | <OpenModeiClassi&| 0..x 0.1 | _ «OpenModelCloss» |
0.. / =] MCMinformationResource

El MCMMetaData

& MCMentity | 0.1

MCMInfoResourceHasMCMMetaData

MCMEntityHasMCMMetaData

0.*

T MCMHasMetaDataDecorator

<OpenModelClass» @] [ EoRMade -
= MCMMe‘oDa.‘abecora‘or g5 MCMHasMetaDataDecoratorDetail
taDat torl o4

o<

Figure 24. The MCMMetaData Class Hierarchy, Part 1

7.12.1 MCMMetaData Class Definition

This is an abstract classichspecializes MCMRootEntity. It defines prescriptive and/or descriptive
information about the object(s) to which it is attached. These descriptive and/or prescriptive
characteristics and behavior are not an inherent, distinguishing characteristic aobehthat

object (otherwise, it would be an integral part of that object). Examples of prescriptive and
descriptive metadata are the definition of a time period during which specific types of operations
are allowed, and documentation about best curmaatipes, respectively.

Table51 defines following attributes for this class:

Attribute Name Mandatory? Description
mcmMetaDataEnableStatus : &H! O*+!I*+yr4-*/,813/5?3.,-*/1-),-!
MCMMetaDataEnableStatus[0..1] 237*/3+®)3-)3.1-)3! TIT U/-*-9!-),-!

-)*+MJIT T3-,1,-,1";3<-1.373.+!-"1*+]

3/,:83217".1/".2,81'43.,-*/1"I[-= !
(3!E,853+1-),-1-)*+1 - *:5-31< /1), E3!
,.31237%/32:91-)3 |
TJITT3-,1,-,U/,:83R- -5+ |
3/523.,-*/11,/21*/<8523V !
I1dVIIMMHM

HEVB&(
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MSVIIU/,:832!B'Al-'15+3!7'.1,88!
'43.,-*[+D !
N$VIU/,:832!17'.1-3+-*/0!'/8D
MeVI*+,:832!B<,//'-1:315+32D
HFVIIL/AI'@/1B3=0=1!<,//*-1:3!
<'/-,<-32!-" |
HMH<3.-*/1+-,-30

[R87] If the value of this attribute is
1, or 4, then the associat
MCMEntity MUST NOT be
used in an operational mann

[D150] If the value of this attribute is
then the associated MCMEnti
SHOULD NOT be used in a
operational manner il
contact with it has bes
reestablished.

[D151] If the value of this attribute is |
then the associated MCM EntiI
SHOULD only be used fo
testing purposes.

mcmMetaDataCreationTime : GUR O*+I*+11(*23W/21,-3!,--.*:5-3]!*-!

TimeAndDate[1..1] <[-*[+112,-3+- 241 /2! ]
-*¥93+-,?24=1>-1237*/3+!1-)3!12,-3!,/2!
-*¥231-),-1 )*HTITT3-,1,-,! :3<-!
@,+1<.3,-321

I'#$(% This attributeSHOULD have o
complete and validime andbr
date!

[O41] The implementation MAY
ensure that the fields in this da

type are set to an approprig
default value

mcmMetaDataDescriptiveText : | &H! (O*+!,--.*:5-3*+117 . 3%".?!-3F-5,8!
String[0..1] +-.%/011,/21¥+15+321-'1<'/- */!
23+<.*4-*E31<'/-3/-1,:'5-1-)3!
TJTU/-*-9I']
TIT>/7'.?2,-*IM  3+'5.<31-'1@)*<)!*-!
*+]-- <)324

Table 51. Attributes of the MCMMetaData Class

Table52 defines following operations for this class:
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Operation Name Description
(*+1?3-)'21.3-5./+!-)3! E,853!'7!-)3!
?<?T3-,1,-,U/,:83 @R-,-5+!,--.*:5-34()3!'5-45-1*+!

JUI5?3.,-*/1'71-943!  TJITT3-,1,-,U/,:83R-,-5+
getMCMMetaDataEnable-Status() :

MCMMetaData -EnableStatug1..1] I'#$+% If this object does not have a value for
mcmLocationDatalList attribute, then a NU}

string SHOULD be returned by th

getMCMLocationDataList operation.

()*+1?3-)'21237*/3+!-)3! E,853!'7!-)3!
?<?T3-,1,-,U/,;:83  R-,-5+!,--.*:5-38W!+*/083!*/45{
4,.,23-3.1I'71-9431TJTT3-,1,-,U/,:83R-,-5+  1I*+!
+5448+*32]!-)3!E,853!*+!+3-!-"1'/3!"718%8.,8!E,853+3

()*+1?3-)'21.3-5./+!-)3!E,853!'7!-)3!

?<?T3-,1,-,3.3,-*/(*?3!,--.*:5-3= !

[D154] This attributeSHOULD have a complete ar
valid time and/or date.

[042] The implementationMAY ensure that th
fields in ths data type are set to an appropr
default value

(*+1?3-)'21237*/3+!-)3! E,853!'7!-)3!

?<?T3-,1,-,3.3,-*/(*?3!,--.*:5-3 FWI+*/083!*/45

SetMCMMetaDataCreationTime(in 4,,93-31"7'-943'(*93W/2|,-31'*+'+5448*32:

newTime : TimeAndDate[1..1]) 1*)+% The implementationMAY ensure that th

fields in this data type are set to an appropif
default value

()*+123-)'21.3-5./+1-)31E,853!'71-)3!

tMCMMetaDataD tiveText ?<?T3-,1,-,13+<.*4-*E3(3F-! ,--.*:5-3=!
ggtring[l i]a ataDescriptiveText() '#$$% If this object does not have a value fbis

attribute, then a NULL stringHOULD be
returned.

()*+123-)'21237*/3+1-)3E,853!'71-)3!

SetMCMMetaDataDescrlptlveText ?<?T3‘,I,',I3+<.*4'*E3(3F'! ,“.*:5‘3:!W!+*/083!
(in newStatus :String [1 1]) */45-14,.,723-3.11'71-943IR-.*/01!*+!+5448%32=

I'#$,% A NULL string SHOULD NOT beused!

setMCMMetaDataEnable-Status (n
newsStatus :
MCMMetaDataEnableStatusl..1])

getMCMMetaDataCreationTime() :
TimeAndDate[1..1]

Table 52. Operations of the MCMMetaData Class

The MCMMetaData class participates in three aggregations: MCMEntityHasMCMMetaData,
MCMiInfoResourceHasMCMMetaData, and MCMHasMCMMetaDataDecorator. See sections
7.5.1 7.11, and7.12.6 respectively.
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Figure25 shows a portion of the MCMMetaData class hierarchy. The following subsections will
use this figure to describe the classes in the MCMMetaData class hierarchy in more detail.

MEF Core Model

«OpenModelClass» 2]
] MCMMetaData

]

«OpenMode:‘C:’ass»ﬂ _ ﬁ“opeﬂMode:'C:'ass» 2]
] MCMRole £ MCMpolicyMetaData

MCMHasMetaDataDecorator

«OpenModelClass» 2]
¢y MCMHasMetaDataDecoratorDetail

«OpenModelClass» 2]

«OpenModelClass» 2 —
= MCMMetaDataDecorator

— 0.1
— MCMGeoSpatialMetaData

1 |
«%enModeiC{assnﬂ «OpenModelClass42] «OﬁenModeIClass»ﬂ «QpenModeICiass..ﬂ
= MCMPartyRole ] MCMPolicyRole — MCMVersion ] MCMCapability

I

I

]

«OpenModeICIassﬁ

«OpenModelClass» 2

«OpenModelClass» 2

«OpenModeIClass&]

«OpenModeICIass;"_]

«OpenModelCIass;’_]

] MCMCustomer || =) MCMServiceProvider = MCMAccessProvider £ MCMPartner = MCMBuyer ] MCMSeller

Figure 25. The MCMMetaData Class Hierarchy, Part 2

7.12.2 MCMRole Class Hierarchy

This section specifies the class definition of the MCMRole class and its subclasses.

7.12.2.1 MCMRole Class Definition

This is an abstract class, asgecializes MCMMetadata. iépresents a set of characteristics and
behaviorqalso referred to as responsibilitidgbat an object takes on in a particular context. This
enables an object to adapt to the needs of different clients through transpataohgdatole
objects(as opposed to having to alter the inherent nature of the object. ild&df)Role Object
pattern models contespecific views of an object as separate role objietsare dynamically
attached to and removed from the core olj@ethich the MCMRole objects are attached.

An important concept when using MCMRoles is that oble combination A role combination
defines the set of MCMRoles that are attached to a given objgtet. mining mechanisms can be
used to optimize the number fles, permission assignments, and other factors. This subject is
beyond the scope of this document; however, this is why the getRoleCombination fsethod
provided by this class.

Table53 defines the following attributes for this class:
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Attribute Name Mandatory? Description
mcmRoleName : | GUR O*+I*(1+- %01 -- *:5-3=I>-1<'/- *[+1-)31/,231"71-)*+!
String[1..1] M'83!":;3<-=1()3!?<?M'83&,?3!,--.*:5-31*+12*773.3/-

7.21-)312<23'27'/&,?3!,--.*:5-311:3< 5+31-)3!
7'.23.1237%/3+115+3.67.3/289!/,231-),-1-)*+!

*[4-, /< 31*41@)*831-)318,--3.1237*/3+1,1/,231:01 @) *<
Y43 <A @)=

[R88] The mcmRoldlame attributedMUST NOT be
used as a naming attribute (i.e., to wmaly
identify an instance of thisbject).

[R89] ThemcmRoldName attributeMUST NOT be
empty or Null.

Table 53. Attributes of the MCMRole Class

Table54 defines following operations for this class:

Attribute Name Description
getMCMRoleName : | ()*+123-)'21.3-5./+1-)31/,23!'71-)*+  TITM'83!";;3<- =()3!
String[1..1] ?<?M'83&,7?3!,--.*:5-31*+12*773.3/-17.'?1-)31?<?J'??'/&,?3!

--.*:5-311:3<,5+31-)317".23.1237%/3+115+3.67.%3/2891/,73!-),-1-)*+!
*[4- /< 31541 @)*831-)318,--3.1237*/3+1, 1/, 231:91 @)*<)1-)*+1': 3&4
Al'@/=!

[R90] The mcmRolblame attributeMUST NOT be used as
naming attribute (i.e., to unigly identify an instance of th
object).

[R91] ThemcmRolé&Name attributeMUST NOT beempty or Null
string.

setMCMRoleName | ()*+!?3-)'2! 237*/3+)3!/,23!'71-)*+ITITM'83!";;3<- =()3!

(in newRoleName: ?7<?M'83&,7?3!,--.*:5-31*+12*773.3/-17."?1-)31?<?J"??'/&,?3!

String[1..1]) --.*:5-311:3<,5+31-)317'.23.1237*/3+15+3.67.*3/289!/,23!-),-1-)*+!
*[+-,/< 31*41@)*831-)318,--3.1237*/3+1,1/,231:91 @)*<)!-)*+1':; 3%
Al'@/=!

I"-(% The mcmRoldlame attributeMUST NOT be used as
naming attribute (i.e., to unigly identify an instance of th
object)!
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I"-+% ThemcmRold&Name attributedMUST NOT beempty or Null
string.I

Table 54. Operations of the MCMRole Class

At this time, no relationships are defohfor this class.

7.12.2.2 MCMPartyRole Class Definition

This is an abstract class, and specializes MCMRole. It represents a set of unique behaviors played
by an MCMPartyin a given context

[D157] Implementers SHOULD use the Rol®bject pattern[3] to implement
MCMRoles.

Table55 defines the following attributes for this class:

Attribute Name Mandatory? Description
mcmPartyRolelD | GUR O*+I*+112 /2,-".91+- */01 - *:5-311 /2I<'/- */+1)]
: String[1..1] 5/*P531E,8531-),-13/,:83+!%/+- [<3+!'71-)*+

TJT,.-9M'83!-"1:312*+,?:*05,-32!17."?!'-)3.!
TJT,.-9M'83+IB*/<852*/0NJT",.-9M'83+!'7!-)3!
+,73!1';3<-1-943D+

[R94] This attribute MUST NOT be used as
objectID, since one is inherited fr
MCMRootEntity.

[R95] The value of this attribut®lUST NOT be
NULL or EMPTY string.

Table 55. Attributes of the MCMPartyRole Class

Table56 defines following operations for this class:

Attribute Name Description
getMCMParty - (O*+1?23-)'21.3-5./+!-)3! >II'71-)*+ITJT °,.-9 M'83!";;3<-=!()3!
RolelD : String[1..1] ?2<?M'83>11,-- *:5-31*+12*773.3/-17.'?1-)3:;;3<->] 1,--.*:5-3 1-5483!
237*/32"*'TITM"-U/-*-9 1!:3<,5+3)3!17'.23.1237*/3+!,!15/*P53!
>|1-),-1¥23/*7*3+1-)*+ITIT", .-OM'83!7' 1-)*+1*/+- /<31!@)*83!-)3!
8--3.1237*/3+)3!>11:91@)*<)!-)*+!";; 3<-I*+IA/ @[+
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[R96] The mcniPartyRoldD attributeMUST NOT be used as
naming attribute (i.e., to uniquely identify an instance of

object).
[R97] ThemcmPartyRoldD attributeMUST NOT bea NULL or
empty string.
setMCMPartyRolelD | ()*+123-)'2! 237*/3+)3!>II'71-)*+ITJT °,.-9 M'83!";3<-=()3!
(in newRoldD : ?2<?M'83>11,-- *:5-31*+12*773.3/-17.'?1-)3!:;3<->| 1,--.*:5-3 1-5483!
String[1..1]) 237*/321*ITITM"-U/-*-9 11:3< 5+3)317'.23.1237*/3+!,15/*P53!

>[1-),-1 ¥23/*7*3+1- P+ TIT',.-OM'831 7L )*+1*/+-, /<311 @)*83!-)3!
8,--3.1237%/3+)31>11:91@)*<) - )*+1";3<- I+ A/ @/

I"-/% The mcmPartyRoldD attributeMUST NOT be used as
naming attribute (i.e., to unigly identify an instance of th
object)!

I"--% The mcmPartyRoldD attribute MUST NOT be ,!&LYY!"!
3?4-9!1+- */0+

Table 56. Operations of the MCMRole Class

Note that the getMCMPartyRoleList, setMCMPartyRoleList, setMCMPartyRolePartialList,
deIMCMPartyRoleList, anddelMCMPartyRolePartialList operations are defined for an
MCMParty; see section.12.2.2

The MCMPartyRoleDetailHasMCMContact is an association between the MCNReteDetail
association class and the MCMContact class. This association defines the set of MCMContacts
that are related to this particular MCMPartyRoleDetail object (i.e., the set of MCMParty objects
that are playing a specific MCMPartyRole). For examiles association can be used to define

the contact information for a set of MCMParty objects that are each playing a set of
MCMPartyRoles; a common use is to define the contact information for different types of
MCMBuyer and MCMSeller objects.

The multiplicity of this association is 0..%0..*. This means that th&ssociations optional (i.e.,

WKH $DUW R takfiKahty). If thisassociationLV LQV W D Q W LOD*Wardalitjod WKH 3
the MCMPartyHasMCMPartyRoleDetail is greater thgn then zero or mordViCMContact

objects can bassociated withthis particularMCMPartyHasMCMPartyRoleDetadbject. Note

that the cardinality on the part sideMCMContac) is O0..*; this enables an
MCMPartyHasMCMPartyRoleDetadbject to be defined without hang to define an associated
MCMContactobject for it to aggregate

The semantics of this aggregation are defined by the
MCMPartyRoleDetailHasMCMContactDeta@lssociation class. This dias the management
system to control which set of MCMPaifRoleDetail djects are associated to which set of
MCMContact objects.
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Note that he Policy Pattern may be used to control which speqfict objects (i.e.,
MCMMetaData) are associated with which specific aggregate (i.e., MCMInformationResource)
objects, respectivelyor a givencontext. Seéigure3 for an exemplary illustration of the Policy
Pattern MCMPolicyStructure is an abstract class that is the superclass of impedatilarative,

and intent policy rules.

7.12.2.3 MCMCustomer Class Definition

MCMCustomer isa concretelass, and specializes MCMPartyRole. It represents a particular type
of MCMPartyRole that defines a set of people and/or organizations thatrtanage, or use
MCMProductsfrom an MCMServiceProvideiThe MCMCustomer is financially responsible for
purchasing an MCMProducThe MCMCustomer is the MCMPartyRole that is purchasing,
managing, and/or using Services from an MCMServiceProvider. This definition is based o
definition from"#$%

Table57 defines the attributes of tiMdCMCusbbmerclass.

Attribute Name Mandatory? | Description
mcmCustomerStatus: GUR This attributedefines the current standing of
MCMCustomerStatus([1..1] customer. Valueare defined by the

MCMCustomerStatus enumeration, and
includethe following literals:

ERROR

INIT

. Active

. Restricted (active with unpaid bills)
. Inactive

. Prospectivé

mcmCustomerRank: &H! This is anon-negative integer, and defines th
Integer[0..1] current business importance of this Custom
A value of 0 means unimportant, and highe
positive values means higher importance.

A WN RO

Table 57. Attributes of the MCMCustomer Class

Table58 defines following operations for this class:

Attribute Name Description
getMCMCustomerStatus () | ()*+!?3-)'2!.3-5./+!-)3! E,853!'7!-)3!?<?J5+-'?3.R-,-5+!
: ,--.*:5-3 =)3!E,853+!'7!-)*+!,-- *:5-31,.31237*/32!*/!
MCMCustomerStatus[1..1] | -)3TJTJ5+-'?3.R-,-5+13/5?3.,-*/=
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setMCMCustomerStatus ()*+1?3-)'21237*/3+!-)3!E,853!7'.1-)3!?<?J5+-'"?3.R-,-5+!
(in newStatus ,--.%:5-3 =M 8*2IEB53+!7".1-)*+! -- *:5-3!,.31237*/32!*/!-)3!
MCMCustomerStatus[1..1]) | -)3TJTI5+-'?23.R-,-5+!3/5?3.,-*/= |
getMCMCustomerRank () : | ()*+123-)'21.3-5./+1-)31E,853!'71-)312<?J5+-'23.M,/Al
Integer[1..1] ~-%5-3 =

setMCMCustomerRank (in | ()*+!?3-)'21237*/3+!-)3! E,853!7'.1-)31?<?J5+-'?3.M,/A!
newRank : Integer[1..1]) --.%5-3

MEF Core Model

Table 58. Operations of the MCMCustomer Class

At this time, no relationships are defined for this class.

7.12.2.4 MCMServiceProvider Class Definition

MCMServiceProvideris a concrete class, and specializes MCMPartyRole. It represents a
particular type of MCMPartyRole thgbrovides MCMProducts. This specifically includes
MCMServices. This definition is based on the definition fi{din

At this time, noattributesare defined fothis class.Most attributes will likely be realized using
relationships and/or methods. For example, a query to an instance MCti&erviceProvider
classto provide its set of different contact information will be done by using a class method, since
each contact will also use information from a subclass of MCMContact (see sedttidi.

At this time, no operations are defined for this class.

At this time, no relationships are defined for this class.

7.12.2.5 MCMAccessProvider Class Definition

MCMAccessProvideis a concrete class, and specializes MCMPartyRole. It represpattcular
type of MCMPartyRole thagnables MCMPartyRoles (typically MCMCustomers) to gain entrance
to a network (e.g., the Internet), by using an MCMRod This specifically includes
MCMServices.

At this time, naattributesare defined fotheMCM AccessProvideclass Most attributes will likely

be realized using relationships and/or methods. For example, a query to an instance of the
MCMAccessProvideclass to provide its set of different contact information will be done by using

a class method, siaeach contact will also use information from a subclass of MCMContact (see
section7.11.3.

At this time, no operations are defined for this class.
At this time, o relationships are defined for this class.

7.12.2.6 MCMPartner Class Definition

MCMPartners a concrete class, and specializes MCMPartyRole. It represents a particular type of
MCMPartyRole thaprovidesMCMProductsand MCMServices to the MCMServiceProvider in
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order to instantiate and manage MCMService elements, such as MCMServiceComponents,
HIWHUQDO WR WKH 6HUYLFH 3URYLGHUYV 'RPDLQ[1]7KLV GHILC

At this time, noattributesare defined fothe MCMPartnerclass.Most attributes will likely be
realized using relationships and/or methods. For example, a query to an instance of the
MCMPartnerclass to provide its set of differecintact information will be done by using a class
method, since each contact will also use information from a subclass of MCMContact (see section
7.11.3.

At this tme, no operations are defined for this class.

At this time, no relationships are defined for this class.

7.12.3 MCMPolicyRole Class Definition

This class is defined in the Policy Driven Orchestration specification. It is used to define the
descriptiveand/or prescriptive characteristics and behavior of a given MCMPolicyRole object.

7.12.4 MCMPolicyMetaData Class Definition

This is an abstract class, and specializes MCMMetaData. It is used to define MetaData for all types
of Policy Driven Orchestration Polici¢s.g., imperative, declarative, and intent).

7.12.5 MCMGeoSpatialMetaData Class Definition

This is an abstract class, and specializes MCMMetaData. It defietslata that a@pplicable to
objects that have an explicit or implicit geographic meaning (e.g., aheeyassociated with a
particular location, typically on the surface of the Earth). This class will eventually be harmonized
with all or some of the information {i12][12].

Table59 defines the attributes diis class.

Attribute Name Mandatory? | Description
(O*+!*+!1,/13/5?3.,-32!+-.*/0!,-- *:5-311!,/2!
237*/3+!1-)31-9431'7103'8'<,-*/1?3-)'215+32=!
(3!E,853+!,.3!8*-3.,8+!*/1-)3ITITN3'T3-)'2!
3/5?3.,-*'/=] ~,853+!*/<852BV
1dadVUMMHM

1a# V8> (

GUR IdSV!IN'BLB

1d$VN,8*83''BUS.'48D
1deVINYH&WRR!BM5++* /1K3PR.
1afv1*773.3/-*,8!IN'R

ldgVW++*+-32IN'R
1dhWW50?3/-32!N&RR

1gi V!1U/),/<32IN&RR

mcmGeoMethod:
MCMGeoMethod[1..1]
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Igj V!'&'/6N'R!R,-388*-3!&,E*0,-¥/
I8#dV!1J38858,.!1&,E*0,+'/

IBHAV N +*-* %[0 ]
1@#SVIIH-)3.I"+*-*/*/0!R9+-32

[R100] If this attribute has a value of O or
then this operatiorlMUST NOT be
used in an operational manner.

mcmGeoMethodAug :
MCMGeoMethodAug[0..1]

&H!

(*+1*+1 13/523.,-321+-*/0! -~ *:5-311,/2!
237%/3+1-)31-9431'7103'8'<,-*/1,50?3/-,-*/!
5+32=1()3E,853+1,.3!8*-3.,81%/1-)3!
TJTN3'T3-)2W50!3/5?3.,-*/=I" 853+!
*/<8523V

8dVWMMHM

IG4#V18>(

IGSVR,-388%68, +32!W50?23/-,-*/IR9+-37!
IG$VN.'5/2 6X,+32IW507?3/-,-*/IR9+-37!
IdeVIV*.<., BX, +32!W50723/- -*/IR9+-37!
IGfVI&H&W

I"#.#% If this attribute has a Wae of 0 or 1
then this operatiorMUST NOT be
used in an operational mander.

Table 59. Attributes of the MCMGeoSpatialMetaData Class

Table60 defines theoperationsof this class.

Attribute Name

Description

getMCMGeoMethod() :
MCMGeoMethod[1..1]

()*+123-)'21.3-5./+1-)3IE,853!'7!-)3I?7<?N3'T3-)'2!
,--.*:5-3 #,8*21E,853+!7".1-)*+!,-- *:5-3!,.31237*/32!*/1-)3!
TJTN3'T3-)'2!13/5?3.,-*/= !

MCMGeoMethodAug[1..1])

setMCMGeoMethod(in ()*+173-)'21237%/3+1-)3!E,85317"'.1-)31?<?N3'T3-)"2!
newGeoMethod : --.%:5-3 I 8*2IE 853+!7".1-)%+] -- *:5-31,.31237%/321%/1-)3!
MCMGeoMethod[1..1]) TJTN3'T3-)213/523.,-*/= |
getMCMGeoMethodAug() | ()*+!23-)'21.3-5./+1-)3IE,853!'7!1-)312<?N3'T3-)'2W50!

: MCMGeo- --.%:5-3 I B*2IE 853+17" 1-)*+] -- *:5-31 . 31237%/321%/1-)3!
MethodAug[1..1] TJTN3'T3-)'2W50!3/5?3.,-*/= |
setMCMGeoMethod(in ()*+123-)'21237%/3+1-)3!E,853!7".1-)31?7<?N3'T3-)'2W50!
newGeoMethodAug : - %:5-3 N\ 8*21E,853+!7"I-)*+! - *:5-31,.31237*/32!*/13)

TJTN3'T3-)'2W50!3/5?3.,-*/= |

Table 60. Operations of the MCMGeoSpatialMetaData Class

At this time, no relationships are defined for this class.
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7.12.6 MCMMetaDataDecorator Class Definition

This is an abstract class, aspecializes MCMMetaData. It defines the decorator pattern for use

with MCMMetaData. This enables all or part of one or more concrete subclasses of MGCMMeta
'DWD'HFRUDWRU WR 3ZUDS” DQRWKHU FRQFUHWH VXEFODVV F
At this time, no attributeare deined forthe MCMMetaDataDecoratoclass.

Table61 defines theoperationsof this class.

Attribute Name Description
O)*+1'43.,-¥/ 1.3-5./+1-)31 +3-I'7ITITT3-,|,-,13<".-".!
| 58<41),-1,.3123<" -*/01-)*+HITITT3- 1,-, "5 3<- #)3.3!
gte(z;MCMMetaDecoratorLl 31/1%/45-14.. 23-3.+= |
st() :
[D158] If this MCMMetaDataobjectis not decorated by an
i/lI.Ci]MMetaDataDecorator[ MCMMetaDataDecorator objectsthen a NILL
MCMMetaDataDecorator object SHOULD be
returned.
O*+1'43.,-*1 1237*/3+!1-)31+3-1"71TITT3-,1,-,13<".,-".]
";3<-+1-),-1@*88123<".,-31-)*+ITITT3-,1,-,1";3<-  H()*+!
'43.,-*[ 1-,A3+!,1+*/083!*/4%4,.,73-3.1!<,8832!
B3@13<".,- . Y*+-11@)*<)*+!'71-943!TITT3-,I,-,13<".,-".=!
0*+'43.,-*'<.3,-3+ 11+3-1'71,00.30,-*/+!:3-@33/ !-)*+!
4,.-*<58,.MITT3-,1,-,1";3<-! [21-)3143-1'7!
TJITT3-,1,-,13<.,-".! ", 3<-+1*¥23/-*7*321*/1-)31*/45-1
- 14,.,73-3. =1&"-3!-),-1-)*+1'43.,-*['7* +-12383-3+!,/9!3F*+-*/0
setMCMMetaDecoratorLis | T37T3- | -13<".,-".! '::3<-+1B,/21-)3*.1,00.30,-*'/+!,/2!
t(in newDecoratorList: | |k %/1c8 ++34D),-123<",,-31-)+ITITT3- |- :3<- 1
EAEMMetaDataDecorator[ 21314 J* 3+1, Y3@1+3-17TTITR3.E*<31"24'/3/-1
D) U 3<-H]IH/12%/01+' 113 , <) TITT3-,1,-,13<",-.] " 3<-1F
-, <)321-"1-)*+14, -*<58, I TIJTT3-,I,-,I";;3<- 1OI7* +-1!

<.3,-*/01,/1*/+- /<3!'71-)3 ITITb,+T3-,1,-,13<".,-"!
,00.30,-*/1!,/21+3<'/21!.3,8*C*/0!-),-1,00.30,-*'/1*/+-,/<3!
AL <R X 1<8 4+

[D159] Each created aggregatiorBHOULD have an

association class (i.e., an instance of
MCMHasMetaDataDecoratorDetail association claj

setMCMMetaDecoratorPa | ()*+!'43.,-*/1237*/3+!,1+3-1"71'/31".1?".3!

rtial List (in TITT3-,1,-,13<".,-".1";;3<-+1-) - 1@*88!123<".,-3!-)*+!
newDecoratorList : TITT3-,1,-,1":;3<-\>(bHL(!,773<-*/0!1,/9!"-)3.13F*+-*/0!
MCMMetaDataDecorator[ | TITT3-,1,-,13<".,-".I';;3<-+!-),-1,.3123<".,-*/0!-)*+!

1..%]) TITT3-,-,1";3<-=1()*+1'43.,-*/1- A3+!,1+*/0831*/45-|
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4,.,23-3.11<,8832!/3@I3<",- . Y*+-11@<)*+1 /1., O'71'/3]
12 3ITITT3-, |-, 13< -1 3<-+=1()*+1'43., -+
<.3,-3+1,1+3-1'71,00.30,-*/+1:3-@33/1-)*+14,.-*<58, .|

TITT3-,1,-,1":;3<-1,/21-)31+3-1'7!
TITT3-,1,-,13<".,-".1";3<-+1*23/-*7*321*/1-)31*/45-!
4,.,73-3.=!

[D160] Each created aggregatiorBHOULD have an
association class (i.e., an instance of
MCMHasMetaDataDecoratorDetail association claj

(O*+1'43.,-*12383-3+IWYYITITT3-,1,-,13<".,-".1";;3<-!
*[+-,/<3+!-),-1,.3123<" ,-*/01-)*+HITITT3-,1,-, 1", 3<-=1 () *+!
'43.,-F/17* +-1.3?'E3+1-)3! ++'<* -*/I<8,++11,/21+3</21!
.3?'E3+!-)3!,00.30,-*/1!:3-@33/!-)*+!TITT3-1,-,!
"53<-L/213,YTITT3-,1,-,13<",-".1"; 3<-1-) -1+

deIMCMMetaDecoratorLi

st) 23<! H[OL)YHTITT3- I -, I":3<-=1()*+1'43. *1) +1/"
5/45-14,.,23-3 +=1()*+1'43.,#/12'3+ 1/-12383-31,/91'71)3!
TITT3,1 -, 13<", 1" 3<+] 1% 1524801 2%+ <!//3<-+1-)37?!
7.21)3ITITT3- 1,- 1),1-)391@3.3123<". #/0= |
(0*+1'43. */12383-3+L1+3-'7ITITT3- I -13<
3<etl-) 1 BI23<", #[01-)*+14, *<E8, ITITT3-,l -
3<-zI(j+ 143, /1- A3+, 1+*/0831%/45-14,. 23-3.11<,8832!
[3@13<. - Y*+-11@)*<)I*+1./1, . QI 7131 17".3)
TITT3 |, I3<", I 3<+=1()+1'43. #/17% -]

ﬂfgmgy ?I/'r? taDecoratorPa | oo e 3 1)31 +41<x -*/1<8 ++1 /21+3</211. 37E3+1-)3!

ke 00.30,-%/ 113-@33/13,<)ITITT3-,1,-,13<" - I":3<-]

MCMMetaDataDecorator | +43<*7*3211-)314/45-14,. 23-3.1 /21-)+ITITT3- | -,

[1..%]) 3<-=

[R102] All other aggregations between this MCMMetaD
object and other MCMMetaDataDecorator objects
are not specified in the input parameMUST NOT
be affected.

Table 61. Operations of the MCMMetaDataDecorator Class

At this time, a single aggregation is defined for MCMMetaDataDecorator. This aggregation is

named MCMHasMetaDataDecorator, atefines the set afoncrete subclasses of MCMMeta

DataDecorator that wrap (or decorate) a concrete subclass of MCMMetaDataulipkarty of

this aggregation i6..1 + 7KLV PHDQV WKDW WKLV DJJUHIJDWLRQ LV F
FDUGLQDOLW\ I WKLV DJJUHIJDWLRQ LV LQVWDQWLDWHDC

zero or moreconcrete subclass of MCMMetaDataDecoratatan GHFR UD W H  Lthisl 3ZUD S

particular concrete subclass of MCMMetaDatllote that the cardinality on the part side

(MCMMetaDatg is 0..*; this enables allCMMetaDataobject to be defined without having to

define an associatl MCMMetaDataDecoratoobject
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The semantics of this aggregation are defined by M@&VHasMetaDataDecoratorDetalil
association class. This dislas the management system to control which set of concrete subclasses
of MCMMetaDataDecorator wrap thgarticular MCMMetaDataThe Policy Pattern may be used

to control which specifiiMCMMetaDataDecorator objects wrap a given MCMMetaDfataa

given context. Sedable 3 for an exemplary illustration of the Policy Pattemdote that
MCMPolicyStructure is an abstract class that is the superclass of imperative, declarative, and intent
policy rules.

7.12.6.1 MCMCapability Class Definition

This is an abstract class, and specializedWietaDataDecorator. It represents a set of features
that are available to be used from an MCMEntity. These features may include all, or a subset, of
the available features of an MCMEntity. These features may, but do not have to, be used.

At this time, noattributesare defined for th&1CMCapability class Most attributes will likely be
realized using relationships and/or methods. For example, the set of mandatory, recommended,
and optional capabilities of a given MCMManagedEntity can be gathered andlspristhg an
appropriate method.

At this time, no relationships are defined for this class.

At this time, no relationships are defined for this class.

7.12.6.2 MCMNetworkFunction

This section describes the concept of a Network Function. This was originally defifteiSh
NFV, but has been modified to make this concept both more flexible and generic as well as more
robust (e.g., in NFV, it is not explicitly modeled).

7.12.6.2.1 Background

This class is derived from the concept of a Network Function as defined in ETSINEV

Network Function (NF): functional block within a network infrastructure that hasdaedihed
external interfaces and wetlefined functional behavior.

In controltheory, a system is made up of functional blocks. A functional block describes a part, or
module, of a system. Each functional block defines a collection of structural and/or behavioral
features of a module. A transfer function defines the set of outpugsftinctional block given a

set of inputs and a state. Originally, NFV defined a NetworkFunction as a transfer function. This
is no longer true.

7.12.6.2.2 Rationale for Changing the Definition of a NetworkFunction

There are three main reasons for not using thd B&fhition of a NetworkFunction:

I The ETSI NFV information model does not define a superclass for a
NetworkFunction
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I In ETSI NFV, the concept of a NetworkFunction is limited to a small number of use
cases; we want a NetworkFunction to behave as definé&jnand be used to
represent the behavior defined by the combination of a state and a given set of inputs

I The ETSI NFV information model does not specifically model a NetworkFunction
Hence, we have decided to create a new MCM class to better model what a NetworkFunction is.

$FFRUGLQJO\ WKH QDPH RI WKLV FODVV LV SUIMLWHKG DILWIK 30
interpretation of what a NetworkFunction should be.

Note also that, due to this definition, MCMMEFNetworkFunctions may be attached to any
MCMManagedEntity. This is not true in NFV.

Finally, we have modeled an MCMMEFNetworkFunction as a typelGMMetaData. This is
because:

I' A NetworkFunction is not required to be used

I A NetworkFunction may change its behavior, adding or removing capabilities
dynamically at runtime

Therefore, we have modeled an MCMMEFNetworkFunction as a subclass of MCMCapability
(since it represents the capabilities of an MCMEntity), which is in turn a subclass of
MCMMetaDataDecorator (since it can be dynamically changed at runtime).

7.12.6.2.3 MCMMEFNetworkFunction Class Definition

This is a concrete class, and specializes MCMCapabilitgpresents the features and behavior

of an MCMManagedEntity that may be used for a given seixtdrnal interfacesvhile in a
particular state. It may specify attributes and methods, as well as define nested
MCMMEFNetworkFunctions. It may also enumer#te actors that use it.

At this time, naattributesare defined for thICMMEFNetworkFunctionclass
At this time, nooperationsare defined for th&CMMEFNetworkFunctiorclass
At this time, no relationships are defined for the MCMMEFNetworkFunctiorsclas

7.12.6.3 MCMMEFDescriptor

This section describes the concept of a Descriptor. This was originally defined by ETSI NFV, but
has been modified to make this concept both more flexible and generic as well as more robust
(e.g., in NFV, there are many different typg<Descriptors, but each is modeled as an individual
object and does not have a superclass).

7.12.6.3.1Background

$ '"HVFULSWRU LV ORRVHO\ GHVFULEHG D[W]D *WHPSODWH" DV
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network service descriptor: template that describes the deployment of a Network Service
including service topologyconstituent VNFs and the relationships between them, Virtual
Links, VNF Forwarding Graphs) as well as Netw&#rvicecharacteristics such as SLAs and

any other artefacts necessary for the Network Servidgoanding andifecycle management

of its instances

MEF Core Model

There are a large number of descriptors defined in ETSI NFV.

7.12.6.3.2 Rationale for Changing the Defintiion of a Descriptor

First, there is a large amount of commonality, in both function and purpose, among the many
different types of Descriptors used in ETSI NFV. Unfortunately, the NFV information model treats
them as individual objects with no common inheritance. This neduks fixed to follow accepted
objectoriented practice, and to make the models more robust and easier to maintain.

Second, many NFV descriptors contain other NFV descriptthis is another reason to enforce
inheritance and represent descriptors usingaas hierarchy. In addition, the use of various
patterns, such as the composite patfgjj#], would significantly simplify the resulting design as
well as improve its robustness and decrease its fragility.

Third, some types of NFV descriptors contain instaspecific information (e.g., link data) that is
fragile and willchange during normal operations (e.g., a VM migration). In order to be compatible
with this approach, the MCM models descriptors as a type of metadata that can be dynamically
attached and detached using the decorator pattern.

Fourth, many types of NFV degutors combine metadata with other types of data. The MCM
separates these two types of data into separate class hierarchies (e.g., MCMEntity vs
MCMMetaData), but enables them to be associated with each other. This provides a better and
more consistent impmentation approach.

Finally, descriptors are used inconsistently in NFV. While NFV is basically a resouected

model, not all resources have descriptors. In addition, descriptors should be able to be used for
other entities, such &ervices. This is the prime motivation for subclassing MCMMEFDescriptor
from MCMCapability (which is a type of MCMMetaDataDecorattthat way, a Descriptor can
change dynamically to suit the needs of what it is describing).

7.12.6.3.3 MCMMEFDescriptor Class Definiti on

An MCMMEFDescriptor is a set of related metadata that can be applied to describe and/or
prescribe the characteristics and behavior of an MCMManagedEntity. Note that this class can be
used in conjunction with an appropriate subclass ofM&@@MDefinition class to provide a
completely generic mechanism for defining the salient characteristics and behavior of a Descriptor.
In addition, the flexibility of the MCM enables the application developer to tailor applieation
specific definitions of Deagiptors to Products, Services, and/or Resources. For example, the
MCMMEFDescriptor class can be attached to an MCMService class, which is defined by a set of
MCMDefinitions.!

There are several significant problems with the NFV definition of a descritst;.iFHs restricted
to the deployment view, yet is often used as part of the design process. Second, it combines
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metadata and nemetadata information. For example, the definition of a VNF Descriptor (VNFD)

LQ 1)9 Loénfiguration template that defgmes a VNF in terms of itsleployment and
operational behavior, and is used in the process of VNBoanding and managing the lifecycle

ofa9l) LQVWHBKEHH WKH QDPH RI WKLV FODVV LV SUHIL[HG Zl
WKLV LV WKH afgraf wha Wibesc8dtbHSNould be.

MEF Core Model

At this time, no attributes are defined for the MCMMEFDescriptor class.
At this time, no operations are defined for the MCMMEFDescriptor class.

At this time, no relationships are defined for the MCMMEFDescriptor class.

7.12.6.4 MCMVersion Class Definition

This is a concreteclass thatspecializes MCMMetaDataDecorator. ttefines versioning
information, in the form of metadata, that can be addeoh tiCMManagedEntityThis enables

all or part of a standardized description andpecification of version information for a given
MCMManagedEntityto be easily changed at runtime by wrapping an object instance of the
MCMManagedEntityclass (or its subclass) with all or part of this object.

Version information is defined in a generiarinat based on the Semantic Versionih@.0
Specification14] as follows:

<major>.<minor>.<patch>[<preelease>][<buildmetadata>]

where the first three compents (major, minor, and patch) MUST be present, and the latter two
components (preelease and buitdhetadata) MAY be present. A version number MUST take the
form <major>.<minor>.<patch>, where <major>, <minor>, and <patch> are eaehegative
integersthat MUST NOT contain leading zeros.

In addition, the value of each of these three elements MUST increase numerically. In this
approach:

[R103] mcmVersionMajor denotes a new release; this nurivig®8T be incremented
when either changes are introduced that arédbackwardscompatible, and/or
new functionality not previously present is introduced

[R104] mcmVersionMinor denotes a minor release; this nurvigsT be incremented
when new features and/or bug fixes to a major release that are backwards
compatible are introducednd/or if any features are marked as deprecated

[R105] mcmVersionPatch denotes a version that consists ONLY of bug fixes, and
MUST be incremented when these bug fixes are NOT backveantipatible

When multiple versions exist, the following rules define thesicpdence:
[R106] Precedenc®UST be calculated by separating the version into major, minor,

patch, and preelease identifiers, in that order. Note that buiidtadata is NOT
used to calculated precedence.
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[R107] Precedenc®UST bedetermined by the first difference wheomparing each
of these identifiers, from left to right, as follows:

a) Major, minor, and patch versions are always compared numerically (e.g.,
1.0.0<2.0.0<21.0<2.1.1)

b) When major, minor, and patch are equal, arptease version has LOWER precedenc
than a normal version (e.g., 1.@lpha < 1.0.0)

c) Precedence for two pirelease versions with the same major, minor, and patch version
MUST be determined by comparing each dot separated identifier from left to right until
a difference is found as follawv

i) identifiers consisting only of digits are compared numerically and identifiers with
letters and/or hyphens are compared lexically in ASCII sort order

ii) Numeric identifiers always have lower precedence thanmoneric identifiers

i) A larger set oprerelease fields has a higher precedence than a smaller set, if all of
the preceding identifiers are equal

Example:
1.0.0alpha < 1.0.@alpha.1 < 1.0 4alphabeta< 1.0.0beta < 1.0.beta.2 < 1.04c.1 < 1.0.0.

Table62 defines the attributes of tidCMVersionclass.

Attribute Name Mandatory? Description
O*+!*+11?,/2,-".91+- */0!,-- *:5-31!,/2!
<[-*[+11+-*/0! .34.3+3/-,-*/1"71,/"*/-303.!
-),-1*+10.3,-3.1-),/I".13P5,8!-'1C3."'=!>-!
*[2%<,-3+!1-),- L 14+*0/*7*< [-1*/<.3,+31*/!
75/<-*[,8*-91*+14,3+3/-1*/1-)*+1E3.+*/=]
>?4.'E3?3/-+1-"13,<)1+-, . -*/Q1*/*-* 8IE3.+*'/1!
:37'.3!-)39!,.31.383,+32!-'1-)3145:8*<1!,.3!
) i 23/'-321:9! */<.3?23/-*/01-)31?*/".1,/2!
i O GUR | 4,-<)IE3.+*/1/57:3.+= !
fing[L..1] [044] A major versionMAY indicate tha|\|
this version has changes that are
backwardscompatible
[045] The lack of backwardsompatibility
MAY be denotedusing attached
MCMMetaData and/or using th
mcmVersionBuildMetaData clas
attribute
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[R108] The special string "0.1.0" is for initil
developmentand MUST NOT be
considered stable.

[R109] The major version X (i.e., X.y.z, whe
X > 0) MUST be incremented if anl
backwards incoipatible changes a
introduced.

[0O46] A major versionMAY include minor
and patch level changes.

[R110] The minor and patch version numb
MUST be reset to 0 when the maj
version number is incremented.

O*+1*+1,1?,/2,-".91+- */0!,-- *:5-31!,/2!
<'[-*[+114+-.*/01.34.3+3/-,-*/1"71,/1*/-303.!
-),-1*+10.3,-3.1-),/I".13P5,8!-"1C3.'=l WI?*/'!
E3.+*/1*/2*<,-3+1-),-1-)*+1.383,+3!<'/- */+! |
+3-1"7173,-5.3+!,/2_".1:50!7*F3+!-),-1,.3!
L<A@,.2+x'?4,-*:83=!

[R111] A minor version indicates that thi
release contains a set of features an
bug fixes thatMUST be backwar
compatible

[R112] The minor version Y (i.e., X.Y.

where x > OMUST be incremented
GUR new, backwardsonypatible change
are introduced.

mcmVersionMinor :
String[1..1]

[R113] The minor version MUST be
incremented if any features are marlj
as depreated.

[O47] The minor version MAY be
incremented if new functionality g
improvements are introduced.

[048] The minor version MAY include
patch level changes.

[R114] The patch version numb&UST be
reset to O when theninor versio
number is incremented r]

String[1..1] GUR <'[-*[+!,14+-.%/01.34.3+3/-,-*'/''7!,/'*/-303.!

mcmVersionPatch: O*+!*+11?./2,-".91+- */0!,-- *:5-31! /2! |
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-),-1¥+10.3,-3.1-),/1".13P5,8!-'1C3.'=! W!4,-<)!
E3.+*%/1¥/2*< -3+1-) -1-)*+E3.+*/IH&YG!

<'[-* [1:5017*F3=IWI50I 7*EI*+1237%/321, +1,
*[-3./,81<),/03!-),-17*F3+1*/<"..3<-1:3)E*' .= |

[R115] A patch versionindicates that thi
version MUST ONLY contain bug
fixes.

I"##,% The patch version Z (i.e., X.y.Z, whe
X > 0) MUST be incremented if nevy
backwardscompatible changes ar
introduced.

O*+1*+1/I'4-*/ 81+- */0!,-- *:5-311,/2!

<'[-*[+11+-*/0 1237*/*/0!-)314.3383,+3!

E3.+*/2W!4.8383,+3!E3.+*'#423/'-32!:9!

,443/2*/0',Y94)3/1,/2!,  +3.*3+!'712'6

+34,.,-321*23/-*7*3.+1*??32* -389!7'88'@*/(

-)3!4,-<) IE3.+*'/4W!14.8383,+3!E3.+*Y

*[2%<,-3+!-),-1-)3IE3.+*'/1*+15/+-:83!,/2!

?*0)-1/-1+,-*+791-)31*/-3/2321<'?4,-*:*8*-9|

3P5*.3?3/-+!,+123/-321:91*-+] ++'<* -32

mcmVersionPreRelease &HI [.?,8IE3.+*/=1".3 6383,+3!E3.+*/+!),E3!,!

String[0..1] ' 8'@3!4.3<323/<3!-),/1-)3!,++'<*-32!/'.?,8!

E3.+*'/=1UF,?483+!*/<8523V!&8d¥d#=d4l

,84),=#1#=d8d$=h1! /2!#=6=ch=C4|S=

I"##&%ldentifiers MUST comprise onI)I
ASCII alphanumerics and a hyphen

[R118] IdentifiersMUST NOT be empty.

I"##-% Numeric identifiers MUST NOT

include leading zeroeks.
O*+I*+1/1'4-*/ 81+- */0!,-- *:5-31!,/2!
<'[-*[+1,1+- */01237*/*/0 1-)3!:5*821?3-,2,-,=!
X5*821?3-,2,-,1*423/'-32!:9!,443/2*/0!, !
485+!+*0/1,/2!,1+3.*3+!'7126+34,.,-32!
*23/-*7*3.¥P?32*,-3897'88'@*/0!-)3!4,-<)!".!
4.36383,+3!E3.+*'/=IUF,?483+!*/<8523V &
,84), k#tli=d=dkSd#$d$#$#eehdd1!,/2
#=d=8B- k3F4=+),=f##e7ifZ

mcmVersionBuildMetaData &HI
: String[0..1] '

[R120] IdentifiersMUST be made up of onl
ASCII alphanumerics and a hyphen1

MEF 78.1 © MEF Forum2020.Any reproduction of this document, or any portion thereof, shall contain the follo Page168
statement: "Reproduced with permissionMEEF Forum." No user of this document is authorized to moc
any of the information coatned herein.



Vo
'A MEF Core Model

I"#(#% |dentifiersMUST NOT be empty.

[D161] Build metadatesSHOULD be ignore
when determiningersion precedenc

Table 62. Attributes of the MCMVersion Class

Table63 defines the following operations for this class.

Operation Name Description
(*+!?3-)'21.3-5./+!-)3!E,853!'7!-)3!

<3 AT, - x:5-3=1()*+!  E,853!*+!,1+-.*/0!
.34.3+3/-,-*/I'71,/1*/-303.1-),-1*+10.3,-3.1-),/!I".]
3P5,8!-'1C3.'=1>-1%/2*< -3+]-),-1 14+*0/*7*< /-1*/<.3,+3!
75/<-*'[,8*-91*+14.3+3/-1*/1-)*+IE3.+*'/=1>?4."E3?3/-H
-13,<)1+-,.-*/01*/*-* BIE3.+*'/1!1:37'.3!-)39!,.3!
.383,+32!-'1-)3145:8%1!,.3123/'-32!:91*/<.3?3/-*/0!
A)312* .1 [214, -<)IE3.+*/1/5?:3.4= |

getMCM VersionMajor () :
String[1..1]

[R122] The value of this attributélUST NOT be a
NULL or an empty string value.
(O*+1?3-)'21237*/3+!-)3!E,853!'7!-)3!
<3 AT, ) - *:5-3=IW!+*/083!*/45-14,.,73-3.1!
"71-943!R-.*/011*+14.'E*232=!()*+!E,853!*+!,1+-.*/O!
.34.3+3/-,-*/I'71,/'*/-303.1-),-1*+10.3,-3.!-),/!".!
3P5,8!-'1C3.'=1>-1%/2*< -3 +]-) -1 14+*0/*7*<,/-1*/< . 3,+3!
setMCMVersionMajor (in 75/<-*'[,8*-91*+14, 3+3/-1*/1-)*+IE3.421>74 'E3?3/-+!
newVersionMajor : String[1..1]) [ -13 <)l+- -*/Q1*/*-* 8IE3.+*/11:37".31-)39!,.3!
.383,+32!-'1-)3145:8*<1!,.3123/'-32!:9!*/<.3?3/-*/0!
S)312% 1214 -<)IE3.+*/1/5?:3.4= |

I"#(+% The value of this attribut&lUST NOT be a
NULL or an empty string valuk.

(O*+1?3-)'21.3-5./+! -)3!E,853!'7!-)3!

NI AFITH. |- *:5-3=1()*+!E,853!,!+-.*/0!

.34.3+3/-,-*/"71,/'*/-303.!-),-1*+10.3,-3.1-),/!".!

3P5,8!-'IC3."ANVI?*/ IE3.+*/1*/2*<-3+!-),-1-)*+!

.383,+3!I<'/-*/+1,1+3-'7173,-5.3+!,/2_".1:50!7*F3+!-),-

getMCM VersionMinor () :

String[1..1]
.31 <A@,.2+6<'?4,-*:83=!
[R124] The value of this attribut&lUST NOT be a
NULL or an empty string value.
setMCMVersionMinor (in ()*+1?3-)'2! 237*/3+)3!E,853!'7!-)3!
newVersionMinor : String[1..1]) 2<N3AFTH. 1 --*:5-3=IW!+*/083!*/45-!
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4,.,?3-3.1!'71-943!R-.*/01!*+14.'E*232=!()*+!E, 858!
+-.*/01.34.3+3/-,-*'/I'7",/'*/-303.1-),-1*+10.3,-3.1-),/!
L13P5,8!-'IC3.'=WI?*/ IE3.+*'/1*[2*<,-3+1-),-1-)*+!
.383,+3I<'/- ¥+ 1+3-1'7173,-5.3+!,/2_".1:50!7*F3+!-),-
3l <A@,.26'?4,-*:83=!

I"#($% The value of this attributéUST NOT be a
NULL or an empty string valuk.

()*+123-)'2! 237*/3+)3IE,853!'71-)3!

<3+ <) |- *5-3=!()*+IE,853"]1+-.*/0!

.34.3+3/-,-*/I'71,/'*/-303.1-),-1*+10.3,-3.1-),/!".!

3P5,8!-1C3."ANV!4,-<)IE3.+*'/1*/2*< -3+1-),-1-)*+]

E3.+*/IH&YG!</- */1:50! 7*F3V!:50! 7*FI287*/32!,+!

I"*1-3.1,81<),/03!-),-I7*F3+1*/<'..3<-1:3) ,E*'.= |

getMCM VersionPatch() :
String[1..1]

I"#(,% The value of this attribut&UST NOT be a
NULL or an empty string valule.

(*+123-)'2! 237*/3+)3!IE,853!'7!1-)3!

<N AN <) |- *:5-3=IWI+*/0831*/45-14,.,23-3.]

'71-943IR-.*/011*+14.'E*232=1()*+E*893L.*/0!

.34.3+3/-,-*/'71 [1¥/-303.1-),-1*+10.3,-3.1-) /I".!

setMCMVersionPatch(in 3P5,81-'1C3."AN!4,-<)IE3.+*/1*/2%< -3+1-) -1-)*+

newVersionPatch : String[1.1]) E3.+*/IH&YGI<'/-*/I:50! 7*F3H!:501 7*FI287*/32! +!

%)= 3.1,81<),/031-),-I 7*F3+1*/<', . 3<-1:3) E*' .= |

I"#(&% The value of this attribut&lUST NOT be a
NULL or an empty string valuk.
()*+123-)'2! 237*/3+)3IE,853!'7!-)3!
?2<?"\3.+*[.3M383,+3!,--.*:5-3=!()*+!E,8534 I +-.*/0!
237*/*/0!-)3!4.3383,+3!E3.+*'/!4.8383,+3IE3.+*/
*423/'-321:91,443/2*/01,1)94)3/',/2!, 1+3.*3+1'712'6
+34,.,-321*23/-*7*3.+1¥??232*,-389!7'88'@*/0!-)3!4,} 1
E3.+*/4W!4.8383,+3IE3.+*1/2*<,-3+!-),-1-)3!
E3.+*/1*+I5/+-,:83!,/21?7*0)-1/"-1+,-*+791-)31*/-3/232!
getMCM VersionPreReleas@ : <'?4,-**8*-91 3P5*,3?3/-+!,+123/'-32!:91*-+!
String[1..1] q++'<* -321/.? 8IE3.+*/=!".3 6383,+3!E3.+*/+!),E3!
8'@3!4.3<323/<3!-),/1-)3!,++'<* -32!/'.?,8|E3.+*'/=!
UF,?483+!*/<8523V #5841 #=d=6B4),=#1#=d&d
d=$=1!,/2/#=dH=h=CH|S=

[R128] IdentifiersMUST NOT be empty.

I"#(-% The value of this attribut&UST NOT be a
NULL or an empty string valuk

MEF 78.1 © MEF Forum2020.Any reproduction of this document, or any portion thereof, shall contain the follo Pagel?O
statement: "Reproduced with permissionMEEF Forum." No user of this document is authorized to moc
any of the information coatned herein.



Vo
'A MEF Core Model

(*+123-)'2! 237*/3+)3IE,853!'7!-)3!
2<13.+*[" . 3M383,+3!,--.*: 5-3=IWI+*/0831*/45-1
4,.,23-3.11'71-943IR-.*/011*+14,'E*232=1()*+IE, 85B!
+- */01237*/%/01-)314.3383,+31E3.+* /14,8383, +3!
E3.+*/1+423/-321:91,443/2%/01,1)94)3/1,/2!, |
+3.%3+1'712'6+34,.,-321%23/-*7*3,+1¥2232% -389!
7'88'@*/01-)314,-<)E3.+*/4W14.5383,+3IE3.+*Y
setMCMVersionPreReleasén %2%<,-3+1-),-1)3IE3. +¥/15+15/+- :831 /212%0)-1/-!
~ewVersionPreRelease - +,-+791-)B/-3/2321<'?4,-*:*8*-01 3P5*.323/-+1,+!
String[1..1]) 23/-321:91%-+! ++'<* -321/".2,8IE3.+*/=I".3 6383,+3!
E3.+%/+1),E3],18'@314.3<323/<3l-),/1-)3! ++'<*,-32!
['.2,81E3.+* [=IUF,?483+1*/<8523VI§RMl#=d-6l
84),=#11#=did $=h1! /2!#=@ch=C3jS=

I"#+.% IdentifiersMUST NOT be empty.

I"#+#% The value of this attribut&lUST NOT be a
NULL or an empty string valuk
()*+123-)'2! 237*/3+)3!E,853!'7!-)3!
?2<?M3.+*/X5*82T3-,1,-, |,--.*:5-3=()*+!E,8534!
+-.*/01237*/*/®)3!:5*821?3-,2,-,=1X5*821?3-,2,-, 1 *+
23/'-32!:9!,443/2*/0!, 1485+!+*0/!,/2!1+3.*3+!'7126
+34,.,-321*23/-*7*3.+1*??32*,-38088' @*/0!-)3!4,-<)!
'.14.3 6383,+3!E3.+*/=IUF,?48B3/<8523V!#=6=d=

_ _ | ,84),k#1i#=d=dkSd#$d$#S#eehdd1!,/2
getMCM VersionBuildMetaData : #=d=8B-,k3F4=+),=fit#teTif

String[1..1]

[R132] Identifiers MUST be made up of only ASII
alphanumerics and a hyphen.

I"#++% |dentifiersMUST NOT be empty.

[R134] The value of this attribut&lUST NOT be a
NULL or an empty stringalue
(O*+!?3-)'2! 237*/3%+)3!E,853!"7!-)3!
<3 +*[X5*82T3-I,-, !--.*:5-3=IW!+*/083!*/45-!
4,.,?3-3.1'71-943!R-.*/01!*+!4.'E*232=!()*+!E,85B!
+-.*/01237*/*/®)3!:5*821?3-,2,-,=1X5*82!1?3-,2,-, 1 *+
23/'-32!1:9!,443/2*/0!, 1485+!+*0/!,/2!1+3.*3+!'7126
+34,.,-321*23/-*7*3.+1*??232* -38088'@*/0!-)3!4,-<)!
'14.3 6383+3!E3.+*'/=IUF,?483+!*/<8523V!8=d=d
,84) k#1i#=d=dkSd#$d$#$#eehdd1!,/2
#=d=8B- k3F4=+),=f##e7if2

setMCMVersionBuildMetaData(in
newVersionBuild : String[1..1])
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[R135] Identifiers MUST be made up of only ASII
alphanumerics and a hyphen.

I"#+,% |dentifiersMUST NOT be empty.

I"#+&%The value of this attribut&UST NOT be a
NULL or an empty string valuk

Table 63. Operations of the MCMVersion Class

At this time, no relationships are defined for this class.
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8 MEF Types

This section will list the common datigpes and enumerations definied the MCM model only
8.1 Introduction

7KH O0() 7\SHV DGGLWLRQV IRU WKH 0&0 SURMHFW DUH GHILQ
MEF_Types GitHub project. There are currently eight enumerations, as shbigarne26 below.

MCM Enumerations
<Enumeration» ] sEnumerations [12) «Enumenations &) «Enumerations 2 Enumerations ) «Enumeration= 1]

] MCMMetaDataEnableStatus & MCMEntityEnable £ MCMAdminState £] MCMOperState £] MCMCustomerStatus 1 MCMProductOrderType
= ERROR = ERROR = ERROR = ERROR =3 ERROR = ERROR
= INIT = INIT =3 INIT = INIT = INIT = INIT
= ENABLED_FOR ALL =) ENABLED_FOR ALL = ENABLED_FOR_USE =1 INSTALLED_AND_OPERATING_CORRECTLY = ACTIVE =1 UNL_PRODUCT
= ENABLED_FOR_TEST_ONLY =) ENABLED_FOR_TEST_ONLY =) LOCKED = INSTALLED_AND_NOT_OPERATING_CORRECTLY = RESTRICTED =) ACCESS_ELINE_PRODUCT
=) DISABLED =) DISABLED = IN_TEST = ENABLED_FOR_USE = INACTIVE
= UNKNOWN =) UNKNOWN =1 UNKNOWN = INSTALLED_BUT_NOT_OPERATING = PROSPECTIVE

=) INSTALLATION_IN_PROCESS

=) NOT_INSTALLED

= IN_TEST
«Enumeration» 2 «Enumeration= )] = LOCKED
1 MCMGeoMethod £ MCMGeoMethodAug = UNKNOWN

= ERROR =) ERROR
= INIT = INIT
=3 GPS =) SATELLITE_BASED
=1 GALILEO =) GROUND_BASED
= GLONASS = AIRCRAFT_BASED
=) DIFFERENTIAL_GPS =) NONE
= ASSISTED_GPS

= LOCAL_POSITIONING_SYSTEM
=3 HYBRID_POSITIONING_SYSTEM
= OTHER_POSITIONING_SYSTEM

Figure 26. MCM Enumerations
8.2 MCMAdminState
This enumeration defines the set of states for what the IETF and Idall "AdminStatus". Note

that the MCM version extends both of thesfinitions Theenumeration literalaredefined in
Table64.

Enum Value | Literal Name Description
This literal indicates that an error has occured.

0 ERROR [R138] This state means that the associ
MCMManagedEntityMUST NOT be used in a
operational manner until the state returns to 2

This literal indicates that this objectrisady to be
initialized.
1 INIT

[R139] This state means that the associd
MCMManagedEntityMUST NOT be used in a
operational manner until the stateangego 2. I
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This literal indicates that the adminState of this

MCMManagedEntity object isurrently enabled for
ENABLED- normal operation and operating correctly. The admin§
_FOR_USE defines the current ability of this MCMManagedEntity
communicate with and respond to service requests fr(
other MCMManagedEntity objects.

This literalindicates that the adminState of this
MCMManagedEntity object is currently prohibited fro
being used. The adminState defines the current abilit
this MCMManagedEntity to communicate with and
respond to service requests from other

3 LOCKED . .
MCMManagedEntity objeis.

[R140] This state means that the associd
MCMManagedEntityMUST NOT be used in af
operational manner until the state returns to 2

This literal indicates that the adminState of this
MCMManagedEntity object is currently only available
testmode.

4 IN_TEST
[R141] This state means that the associ

MCMManagedEntityMUST only be used in ¢
testing manner until the state returns to 2.

This literal indicates that the adminState of this
MCMManagedEntity object is currently unknown (e.g,
themanagement system has not been able to establi
communications with it).

5 UNKNOWN

[R142] This state means that the associ
MCMManagedEntityMUST only be used in
testing manner until the state returns to 2.

Table 64. AdminState Enumeration Definition
8.3 MCMCustomerStatus

This is a mandatory enumeration that defines the current business standing (e.g., active, inactive,
prospective) of a customeérhe enumeration literals are definedliable65.
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Enum Value

Literal Name

Description

ERROR

This literal indicates that an error has occured.

[R143] This state means that the associa
MCMManagedEntityMUST NOT be used in af
operational manner until the state returns to 2

INIT

This literal indicates that this object is ready to be
initialized.

[R144] This state means that the associd
MCMManagedEntityMUST NOT be used in aj
operational manner until the statieangedo 2.

ACTIVE

This literal indicates that this Customer is in good
standing (i.e., is currently doing business with this
organization and has no delinquencies).

RESTRICTED

This literal indicates that this Customer is Active (i.e.,
currently doing business with this organization), but h
unpaid bills.

INACTIVE

This literal means that this Customer wgsevious
Customer, but is not currently doing business with thig
organization.

PROSPECTIVE

This literal means that this is a prospective Customer,
hence, may receive special promotions.

Table 65. MCMCustomer Enumeration Definition

8.4 MCMEntityEnable

This is an enumeration that is used for MCMMetaData classes. whether the MCMEntity that this

MCMMetaData object refers to is enabled for normal operation orThet.enumeration literals
are defined inrable66.

Enum Value | Literal Name Description
This literal indicates that an error has occured.

0 ERROR [R145] This state means that the associa
MCMManagedEntityMUST NOT be used in a
operational manner until the state returns to ZI
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This literal indicates that this object is ready to be

initialized.

1 INIT [R146] This state means that the associa
MCMManagedEntityMUST NOT be used in aj
operational manner until the stateangego 2.

ENABLED- This literal indicates that the MCMEntity object that th

2 FOR ALL MCMMetaData object refers to is enabled farmal
- - operation.

This literal indicates that the MCMEntity object that th

MCMMetaData object refers to is enabled only for tes

ENABLED- operations.

3 FOR_TEST

_ONLY [R147] This state means that the associel
MCMManagedEntityMUST NOT be used in a

operational manner until the state returns to 2

This literal indicates that the MCMERntity object that th

MCMMetaData object refers to is disabled for normal

operation.

4 DISABLED

[R148] This state means that the associd
MCMManagedEntityMUST NOT be used in af
operational manner until the state returns to 2

This literal indicates that the state of the MCMEntity
object that this MCMMetaData object refers to is

currently unknown (e.g., the management system hag
5 UNKNOWN been able to establish communications with it).

[R149] This state means that the associa
MCMManagedEntityMUST NOT be used in a
operational manner until the state returns to ZI

Table 66. MCMEntityEnable Enumeration Definition
8.5 MCMGeoMethod

This is an enumeration that defines the type of Geocoding Method that is currently being used by
this MCMLocation The enumeration literals are definedliable67.
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Enum Literal Name Description
Value
This literal indicates that an error has
occured.
0 ERROR [R150] This state means that the associa

MCMManagedEntity MUST
NOT be used in an operatiorg
manner until the state returns to

This literal indicates that this object is
ready to be initialized.

1 INIT [R151] This state means that the associg
MCMManagedEntity MUST
NOT be used in an operationy
manner until the statghangeso 2.

This literal indicates thagPS (i.e., the

Global Positioning System) is being use
The GPS is owned by the UnitSdates

2 GPS government, and is a GNSS that provide
geolocation and time information to a Gi
receiver whenever there is an unobstrug
line of sight to 4 or more GPS satellites.

Galileo is a Global Navigation Satellite
System created by tl&uropean Union by
the European GNSS Agency. Lower

3 Galileo precision capabilities are available to
everyone;

higherprecision capabilities are only for
commercial users.

GLONASS is a GNSS that provides an
alternative to the GPS system, and is
owned bythe Russian Federal Space

4 GLONASS Agency. It consists of a lowarccuracy
service

available to everyone and an obfuscateq
service available only to authorized uset

A Differential GPS is an enhanced GPS
that provides improved accuracy by at
least an order of magnitude, and in som
cases, more than 2 orders of magnitude,
5 Differential -GPS The enhancedment uses a network of fi
groundbased reference stations to
broadcast the differential (i.e., the
differential measurement) between the
location
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provided by tle GPS and the known
location, and is typically broadcast over
radio frequencies.

Assisted
-GPS

Assisted GPS is a GPS that provides a
significant improvement to the startup
performance of a GPS. The assistance ¢
come in different forms, such as bging
Mobile Stations information to acquire
GPS satellites more quickly, or by the us
of Cell Towers to calculate enhanced
location information.

7 LOCAL_POSITIONING_SYSTEM

A positioning system that only works for
fixed area. It uses knoweacons at
known fixed locations. Beacons can be {
mix of base stations, \Aki, radio towers,
and similar sources. Three or more such
beacons are required.

A positioning system that uses a
conbination of differenpositioning
technologies, such as GPS plus a local

ING_SYSTEM

8 HYBRID _ positioning system technology. This typ¢
POSITIONING -SYSTEM of system
enhances GPS in areas that it has
performance problems (e.g., between t
buildings or underground). al
9 OTHER_POSITION A positioning system that is not one of t

above systems.

Table 67. MCMGeoMethod Enumeration Definition

8.6 MCMGeoMethodAug

This is an enumeration that defines the type of Geocoding Method Augmentation that is currently

being used byhis MCMLocation The enumeration literals are definedTliable68.
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Enum Literal Name
Value

Description

0 ERROR

This literal indicates that an error hascured.

[R152] This state means that the associ
MCMManagedEntityMUST NOT be used in
an operational manner until the state returr
2.

1 INIT

This literal indicates that this object is ready to be
initialized.

[R153] This state means that the associ
MCMManagedEntityMUST NOT be used in
an operational manner until the stateanges
to 2.

2 SATELLITE_BASED

typically is done on a global positioning system,
though it can be applied to local positioning syste
as well. It works in conjunction with groudzhsed
messages to provide signal correction for more
accurate location information.

This type of augmentation uses additional satellit]

3 GROUND_BASED

This type of augmentation provides differential GH
corrections, typically near airport. It typically uses
Low Frequency communication.

4 AIRCRAFT_-BASED

This type of augmentation provides different
measurements from airborne sensors being com
to improve location accuracy and navigation.

5 NONE

This value means that no additional augmentation
provided.

Table 68. MCMGeoMethodAug Enumeration Definition

8.7 MCMMetaDataEnableStatus

This is an optional enumeration that defines whether the MCMEntity thamMtBMetaData

object refers to is enabled for normal operation or be enumeration literals are defined in

Table69.
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Enum Literal Name Description
Value

This literal indicates that an error has occured.

[R154] This state means that the associ
MCMManagedEntityMUST NOT be used ir
an operational manner until the state returr
2.

This literal indicates that this object is ready to be
initialized.

0 ERROR

1 INIT [R155] This state means that the associa
MCMManagedEntityMUST NOT be used if
an operational manner until the stateanges
to 2.

ENABLED- This literal indicates that the MCMMetaData objec
_FOR_ALL enabled for normal operation.

This literal indicates that the MCMMetaData objec
enabled only for test operations.

ENABLED-
_FOR_TEST_ONLY |[R156] This state means that the associ
MCMManagedEntityMUST only be used in
testing manner until the state returns to 2.

This literal indicates that the MCMMetaData object
disabled for normal operation.

4 DISABLED [R157] This state means that the associs

MCMManagedEntityMUST only be used in {
testing manner until the state returns to 2.

This literal indicates that the statetbis
MCMMetaData object is currently unknown (e.g., t
management system has not been able to establi
5 UNKNOWN communications with it).

[R158] This state means that the associ
MCMManagedEntityMUST only be used in
testing manner until the state returns to 2.

Table 69. MCMMetaDataEnableStatus Enumeration Definition
8.8 MCMOperState

This is a mandatory enumeration that defines the current business standing (e.g., active, inactive,
prospective) of a customérhe enumeration literals are dedd inTable70.
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Enum Literal Name Description
Value

This literal indicates that an error has
occured.

[R159] This state means that t
associated MCMManagedEnti
MUST NOT be used in a
operational manner until the stg
returns to 2.

0 ERROR

This literal indicates that this object is
ready to be initialized.

[R160] This state means that t
associated MCMManagedEnti
MUST NOT be used in a
operational manner until the st
changego 2.

1 INIT

This literal indicates that the operation
state of this MCMManagedEntity objec
is currenly installed and operational.

INSTALLED_AND_-
OPERATING_CORRECTLY

This literal indicates that the operation
state of this MCMManagedEntity objec
currently has one or more pending alar
that have not

INSTALLED_AND_- been cleared.
NOT_OPERATING_CORRECTLY [R161] This state means that t

associated MCMManagedEnti
MUST NOT be used in a
operational manner until the st3
changes to 2.

This literal indicates that this
MCMManagedEntity object is currently
enabled for normal operation, butist in
an operational state.

4 ENABLED_FOR -USE [R162] This state means that t

associated MCMManagedEnti
MUST NOT be used in a
operational manner until the st
changes to 2.

INSTALLED_BUT _- This literal indicates that the operation
NOT_OPERATING state of this MCMManagedEntity objec
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is in a shutdown, powered off, or simila
state, and cannot be used.

[R163] This state means that t
associated MCMManagedEnti
MUST NOT be used in a
operational manner until the st
changes to 2.

This literal indicates that the operation
state of this MCMManagedEntity objec
is currently being installed (i.e.,
installation is not yet

t

finished).
6 INSTALLATION_-IN_PROCESS
[R164] This state means that
associated MCMManagedEnti
MUST NOT be used in a
operational manner until the st
changedo 2.
This literal indicates that the operation
state of this MCMManagedEntity objec
is not installed.
7 NOT _INSTALLED [R165] This state means that t
associated MCMManagedEnti
MUST NOT be used in a
operational manner until the st
changedo 2.
This literal indicates that the operation
state of this MCMManagedEntity objec
is in a test mode.
[R166] This state means that t
associated MCMManagedEnti
8 IN TEST MUST only respond to_ te_stin
- commands and communication,
[R167] This state means that t
associated MCMManagedEnti
MUST NOT be used in a
operational manner until the st
changedo 2.
This literal indicates that the operationa
9 LOCKED state of this MCMManagedEntity objec
is currently prohibited from being used.
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[R168] This state means that t
associated MCMManagedEnti
MUST NOT be used in a
operational manner until the st
changes to 2.

This literal indicates that the operation

state of this MCMManagedEntity objec

is currently unknown (e.g., the
management system has not been abl
establish communications with it).

10 UNKNOWN

[R169] This state means that t
associated MCMManagedEnti
MUST NOT be used in a
operational manner until the st
changes to 2.

Table 70. MCMOperState Enumeration Definition
8.9 MCMProductOrderType

This enumeration is defined in the MCM. It is the beginning of a list of different R6Bucts
that can be purchased by an MCMBuy#re enumeration literals are definedTiable71.

Enum Value | Literal Name Description

This literalindicates that an error has occured.

0 ERROR [R170] This state means that the associa
MCMManagedEntityMUST NOT be used in af
operational manner until the state returns to 2

This literal indicates that this object is ready to be

initialized.

1 INIT [R171] This state means that the associa
MCMManagedEntityMUST NOT be used in af
operational manner until the state returns to 2

5 UNI PRODUCT This literal indicates that this is an order for a UNI

- Product.
3 ESEESS— This literal indicates that this is an order &or Access E
PRODUCT Line Product.
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Table 71. MCM ProductOrderType Enumeration Definition
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Appendix A Basic Mapping between the MCM and TMF Models

The following table defines a simplified association between concrete MCM classes and those
used in TMB25 (TMF API Data Modelversion 16.0.1, which is the current latest relgaBais
mapping will be detailed and enhanced in a future release of the MCM.

MCM Concrete Class Equivalent TMF Class Comments
Significant semantic differences
MCMContact Contact (e.g., MCMContact is an
MCMInformationResource)
Significant semantic differences
(e.g., MCMCatalog aggregates
MCMCatalogltems, which can be
MCMCatalog Catalog any type of MCMManagedEntity;
contact info for Catalogs is
significantly different)
MCMCatalogltem No Equivalent No Equivalent
Significant semantic differences
MCMCustomer Customer (g.%,\/t/h\l/s\,/lasathhe s%%bngtR HV
ZLWK 0() 70) LVQY
MCMServiceProvider No Equivalent No Equivalent
MCMAccessProvider No Equivalent No Equivalent
PartnershipType and Significant semantic differences
MCMPartner RoleType and unname (B8, MEIMIPRIATE? USEE in% [RolE _
. 2EMHFW SDWWHUQ 1}
composition
have a Partner class)
PartnershipType and | TMF625 does not define this as a
MCMBuyer RoleType and unname| dedicated class, as required in
composition MEF57.1
PartnershipType and | TMF625 does not define this as a
MCMSeller RoleType and unname| dedicated class, as required in
composition MEF57.1
Significant semantic differences
MCMPerson Individual g%‘.g., MC_:MPerson-is part of a
omposite pattern; not used in
TMF)
MCMOrganization Organization Same as MCMPerson
MCMProductFeature No Equivalent No Equivalent
MCMServiceFeature No Equivalent No Equivalent
MCMResourceFeature No Equivalent No Equivalent
MCMBusinessTerm No Equivalent No Equivalent
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Requires use of the TMF

MCMProductOffer ProductOffering specification pattern, which is not
supported in the MCM
MCMResourceOffer No Equivalent No Equivalent
MCMServiceOffer No Equivalent No Equivalent
Semantically different, since MCM
MCMProductAtomic Product uses the composite pattern and
70) GRHVQIW
_ E:ggﬂgzgélu;ionship S_ignificant semantic differenc_es,
MCMProductComposite olus unnamed since MCM uses the composite
I SDWWHUQ DQG 70)
composition
MCMOrderedService No Equivalent No Equivalent
MCMiInternalService No Equivalent No Equivalent
MCMServiceComponent | No Equivalent No Equivalent
MCMServiceEndpoint No Equivalent No Equivalent
MCMServicelnterface No Equivalent No Equivalent
MCMMgmtDomainAtomic | No Equivalent No Equivalent
E/ICC):nI:/IpI\C/I)girtrétDomam No Equivalent No Equivalent
MCMOrderAtomic ProductOrder _Semantica_lly different, s_ince MCM
is not restricted to ordering Produg
Semantically different, since MCM
lacks many of the compositions th
MCMOrderltem Orderltem are in TMF625 (but these have be
rejected in the latest MEF Ordering
model)
MCMMEFNetworkFunction| No Equivalent No Equivalent
MCMMEFDescriptor No Equivalent No Equivalent
MCMVersion No Equivalent No Equivalent

Table 72. Brief Comparison of MCM and TMF625 Classes
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