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Recommendation ITUT G.7711

Generic protocokneutral information model for transport resources

Summary

Recommendation IT G.7711 specifies a core information model (IM) of transport resources
IM is applicable to the management and control of transport networks regardless of whett
utilize traditional operation support system (OSS) managemerdugmatically switched optic:
network (ASON) control plane or a softwatefined networking (SDN) controller to configu
transport connectivity. The model is also applicable regardless of the technology of the unc
transport network. Furthermortiye applicability of the IM is independent of the ultimate proto
that will be used in the management and control interfaces.

The 2016 edition of this Recommendation changed the document structure, added an "expe!
address structure to the foundation model, changed the name of TopologicalEn
ForwardingEntity, incorporated ForwardingConstruct (FC) under Forwarding@nti considers F(
as closely related to topology, added the resilience model, added the equipment model and ¢
specification model.

The 2018 edition of this Recommendation enhanced the forwarding and termination, four
topology, resilence, equipment and specification models, added the control, operations
processing construct, constraint domain models, and also updatetbtiel description appendice
Clauses 1V.6, "Synchronization management model" and V.7, "Media management model
been removed from this edition as they are now covered by separate Recommendations.

The 202 edition of this Recommendation added Annexti Party model, Annex N, the Locati
model, and Annex Q, the FoundatioState It also improves significantly the model structure to al
the UML with the documents. The modelling tool has beemarpioned to Eclipse 4.13.0 (2609)
and Papyrus 4.5.0.

The 2025 edition of this Recommendation enhamice control model in Annex H, OAM model il
Annex |, compute model in Annex Gemporal model in Annex R, arldfecycle management i
Appendix XVII.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
teleconmunicaions andinformation and communication technologies (ICT8)e ITU Telecommunication
Standardization Sector (I'FU) is a permanent organ of ITU. ITU is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a wdide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes
the topics for study by the ITU study groups which, in turn, produce Recommendations on these topics.

The approval of ITUT Recommendations is covered by the procedure laid down in WTSA Resdlution

In some areas of information technology which fall within Td purview, the necessary standards are
prepared on a collaborative basis with ISO and IEC.

NOTE

In this Recommendation, the expression "Administration” is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatorysposiare met. The words "shall" or some other
obligatory language such as "must" and the negative equivalents are used to express requirements. The use o
such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve
the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or
applicability of claimed Intellectud@Property Rights, whether asserted by ITU members or others outside of
the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
protected by patents/software copyrights, which may be required to implement this Recommendation.
However, implementers are cautioned that this mayreytesent the latest information and are therefore
strongly urged to consult the appropriate {TUdatabases available via the HIU website at
https://www.itu.int/ITU-T/ipr/.
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Recommendation ITUT G.7711

Generic protocokneutral information model for transport resources

1 Scope

This Recommendation describes a core information model (IM) of transport resolncésl
describes the things in a domain in terms of objects, their properties (represented as attributes) and
their relationships. This IM is intended to be applicable to the management and control of the transport
network regardless of whether the transpuetwork utilize traditional operation support system
(OSS) management [ITTU G.7710], an automatically switched optical network (ASON) control
plane [ITUT G.7703] or a sftwaredefined networking (SDN) controller to configure transport
connectivity. The model is also applicable regardless of the technology of the underlying transport
network. Furthermore, the applicability of the IM is independent of the ultimate protiead|will

be used in the management and control interfaces.

The core IM defined in this Recommendation can be used as a basis for the extension of
transport/contretechnologyspecific IMs. Such extension will be specified in technoleggcific
Recommendations, such as those shown in FigdrITU-T G.875] foroptical transport network
(OTN) managemen{JTU-T G.876 ] for optical media network managemégiitlJ-T G.8052] for

Carrier Ethernet management; [ITTUG.8152]for multiprotocol label switchingransportprofile
(MPLS-TP) management; and [ITU G.77X] for MC componentsnanagement.

ITU-T G.7711
(Generic)

(OTN) (Optical media) (Carrier Ethernet)

ITU-T G.875 ITU-T G.876 ITU-T G.8052 series
(MPLS-TP)

[ [TU-T G.8152 series

(Synchronization) MC component/Func (MTN)

G.7711-Y.1702(22)_F1-1

[ITU—T G721 seriesJ [ ITU-T G.7719 J [ ITU-T G.8350 J
( )

Figure 1-17 Example information model extension

A uniform management/contrpirotocotneutral core IM for traditional management, ASON control,
and SDN control will ensure consistent operation, administration, maintenance and provisioning
(OAM&P) of the transport network. This will benefit network opera and system/equipment
vendors by enabling interoperability between S&owitrolled and traditionally managed network
domains and future migration from traditional management to SDN control.

Furthermore, it is essential that the IM be applicable to complex network elements (NEs) that may be
deployed in current networks, which requires support of more than a simple nodal view. Examples of
such NEs follow.

T Multi-layer NEs with subnetworks at each layer with transitional links between the
subnetworks.

T NEs that have their matrix partitioned [e.g., to model multiple MSPRING terminations or to
model connectivity restrictions] withnternal' links between the subnetworks.

T Distributed NEs [e.g., a passive optical network (PON)] with a mediation function to allow
management visibility of each of thencapsulatédNEs.

Rec. ITU-T G.7711 (08/2025) 1



The complexity of these NEs makes it difficult to distinguish between the NE/nodal view and what
is traditionally called the network view. The core IM thus encompasses both nodal and network views
of transport resources.

2 References

The following ITUT Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and otHeramces are subject to revision;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the currently
valid ITU-T Recommadations is regularly published. The reference to a document within this
Recommendation does not give it, as a stande document, the status of a Recommendation.

[ITU-T G.80Q Recommendation IT G.800 (2016)Unified functional architecture of
transport networks.

[ITU-T G.80§ Recommendation IT G.805 (2000)Generic functional architecture of
transport networks.

[ITU-T G.808.1 Recommendation ITO G.808.1 (2014)eneric protection switching
Linear trail and subnetwork protection.

[ITU-T G.807 Recommendation IT G.807 (2024)Generic functional architecture of
the optical media layer.

[ITU-T G.87§ Recommendation IT G.875 (2024)Dptical transport network:
Protocokneutral management information model for the network element
view.

[ITU-T G.87§ Recommendation ITI G.876 (2021)Management requirements and
information model for the optical media network.

[ITU-T G.7702 Recommendation ITA G.7702 (2022)Architecture for SDN control of
transport networks.

[ITU-T G.7703 Recommendation IT G.7703 (2021)Architecture for the automatically
switched optical network.

[ITU-T G.7710 Recommendation ITI G.7710/Y.1701 (2020Common equipment
management function requirements.

[ITU-T G.7714 Recommendation ITO G.7714/Y.1705 (2005);eneralized automatic
discovery for transport entities.

[ITU-T G.7719 Recommendation ITO G.7719 (2021)Management information model
for managementontrol components and functions.

[ITU-T G.772] Recommendation ITO G.7721 (2025)Management requirement and
information model for synchronization.

[ITU-T G.8013 Recommendation ITOJ G.8013/Y.1731 (2023 peration, administration
and maintenance (OAM) functions and mechanisms for Ethbased
networks.

[ITU-T G.802] Recommendation IT G.8021/Y.1341 (2022);haracteristics of Ethernet
transport network equipment functional blocks.

[ITU-T G.8032 Recommendation ITA G.8032/Y.1344 (2020kthernet ring protection
switching.
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[ISO/IEC 195051]

3 Definitions

Recommendation ITA G.8052 (2024)Protocokneutral management
information model for the Ethernet transport capable network element.

Recommendation ITA G.8081/Y.1353 (2012);erms and definitions for
automatically switched optical networks.

Recommendation ITA G.8152 (2024)Protocokneutral management
information model for MPLSP network elements.

Recommendation ITA Q.1741.9 (2015)MT-2000 references to Release
11 of GSM evolved UMTS core network.

Recommendation ITA X.731 (1992))nformation technology Open
Systems InterconnectiérSystems management: State management
function.

Recommendation ITA X.1036 (2007)Framework for creation, storage,
distribution and enforcement of policies for network security.

ISO/IEC 195051:2012,Information technology Object Management
Group Unified Modeling Language (OMG UML)Part 1: Infrastructure

3.1 Terms defined elsewhere

This Recommendation uses the following terms defined elsewhere:
3.1.1 access poinfITU-T G.805]

3.1.2 connection point[ITU-T G.805]

3.1.3 connection termination point[ITU-T G.8081]
3.1.4 information model [ITU-T X.1036]

3.1.5 link [ITU-T G.805]

3.1.6 link connection [ITU-T G.805]

3.1.7 matrix [ITU-T G.805]

3.1.8 media channel[ITU-T G.807]

3.1.9 port [ITU-T G.805]

3.110 subnetwork [ITU-T G.805]

3.1.11 subnetwork connection[ITU-T G.805]

3.1.12 termination connection point[ITU-T G.8081]
3.1.13 trail termination [ITU-T G.805]

3.1.14 trail termination point [ITU-T G.8081]

3.2 Terms defined in this Recommendation

None.

4 Abbreviations and acronyms

This Recommendation uses the following abbreviations and acronyms:
AP Access Point
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API Application Programming Interface

ASON Automatically Switched Optical Network
AVF Agile Value Fabric

BMCA Best Master Clock Algorithm

CASC Configuration and Switch Controller
CIM Common Information Model

CP Connection Point

CRUD Create Read Update Delete

CTP Connection Termination Point

DSGL Domain Specific Graphical Language
DS Data Schema

ECC Embedded Communication Channel
EMS Element Management System

E-NNI External Network to Network Interface
FC Forwarding Construct

FD Forwarding Domain

FDFr Forwarding Domain Fragment
FPGA Field Programmable Gate Array
FRE Frame Reference Event

FRU Field Replaceable Unit

FTP Floating Termination Point

GUID Globally Unique Identifier

IM Information Model

IMP Inverse Multiplexing

LP Layer Protocol

LT Layer Termination

LTP Logical Termination Point

MAC Media Access Control

MC ManagemenControl

ME Maintenance Entity

MEP Maintenance Entity group end Point
MFDFr Matrix Forwarding Domain Fragment

MPLS-TP Multiprotocol Label Switchinglransport Profile
MSPRING Multiplex Section share Protection Ring

NE Network Element
NFRU Non-Field Replaceable Unit
OAM Operation, Administration and Maintenance
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OAM&P Operation, Administration, Maintenance and Provisioning

OCL Object Constraint Language

(O Operation System

0SS Operation Support System

OTN Optical Transport Network

PC Processing Construct

PON Passive Optical Network

PSBAC Patterrnfor SessiorBased Access Control
PTP Precision Time Protocol

RBAC Role-Based Attribute Control

Rx Receiver

SASE Stand Alone Synchronization Equipment
SDN SoftwareDefined Networking

SDO Standards Development Organization
SNC Subnetwork Connection

SNP Subnetwork Point

SSM Synchronization Status Message
TAPI Transport API

TCP Termination Connection Point

TPE Transmission Path Endpoint

TRI Transport Resource Identifier

TTP Trail Termination Point

TX Transmitter

UML Unified Modelling Language

UuID Universally Unigue Identifiér

VCAT Virtual Concatenation

VM Virtual Machine

VMM Virtual Machine Monitor

XC CrossConnection

XML Extensible Markup Language

This Recommendation also uses the following abbreviations and acronyms, which are for the name
of the model constructs, such as object class. These names follow the Unified Modeling Language
(UML) naming convention, i.e., UpperCamelCase.

FC ForwardingConstruct
FD ForwardingDomain
LP LayerProtocol

1 See [BUUID, 2017].
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LTP LogicalTerminationPoint

MLSN MultiLayerSubnetwork
NCD NetworkControlDomain
NE NetworkElement

5 Conventions

5.1 UML modelling conventions

The information model (IM) defined in this Recommendation is expressed in a formal language called
UML, which was developed by the Object Management Group (OMG). Itgenaralpurpose
modelling language in the field of software engineering. In 2000, the UML also became subject to
[ISO/IEC 195051].

UML defines a number of basic model elements, called UML artefacts. In order to ensure consistent
modelling, only a selected subset of these artefacts is used in the development ofTh&.IMA11
IM. The selected subset of UML artefacts is documentédimex A.

5.1.1 Model artifact naming conventions

In this Recommendation, UML model artifacts (such as object class, attribute, interface, operation
andparameter) are named according to the naming convention guidelines described in section 5 of
[b-ONF TR-514]. The following naming styles are used:

Uppercamelcase style

T The following artifact types follow the UpperCamelCase style:

Object class. For exampl€erminationPoint, ForwardingConstruct, Port, Link
Relationship. For exampl&cHasFcPorts, FcSwitchSelectsFcPorts
Interface. For exampléepAction, OdDeMijAction

Notification. For example AsyncApplySystemStructureStateDefinedByConstraint,
AsyncQueryStructureStateDefinedByConstraint

A Data type. For exampl€ontinuityCheck, EthCsf, SavedCcm
Lower camelcase style
T The following artifact types follow the lowerCamelCase style:
A Attribute. For examptefcPortDirection, role, forwardingDirection, protocolLayerName
A Interfaceoperation. For examplgetSavedCcm, getintermediateReport
A Operationparameter. For examplsavedCcm, intermediateReport

To 3o Do Do

5.12 Reviewing UML diagrams

Some of the UML diagrams in figures are very dense. To view them either zoom (sometimes to 400%)
or open the associated image file (and zoom appropriately) or open the corresponding UML diagram
via Papyrus (for each figure with a UML diagram the UML matiagram name is provided under

the figure or within the figure).

The UML diagram convention is provided in Annex A. There are some key aspects of the diagrams
that need to be emphasized.

T Association end attribute (the name of which always starts with " ") highlighted in the
diagrams by the navigable end of the associatom\yhead is an attribute of the class at
the nonnavigable end of the association. It is the convention not to show the attribute in the
class in the diagrams. The attributes for-mawigable ends (owned by the association) are
not shown.
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T On some occasions, other properties of the association end attribute are also shown.

In Figure 51, the text atthe arrolwe ad end _ | pé i $ogical termiationrpoirt ut e
(LTP).

«OpenModelClass»
] LogicalTerminationPoint

1

LtpIncludesLayerProtocols

1..*v +_IpList {ordered, unique}

«OpenModelClass»
=] LayerProtocol

G.7711-Y.1702(22)_F5-1

Figure 5-17 Illustrating navigable association end attributes

This attribute is shown in the fragment of abbreviated data dictionary in Tafthlefob
LogicalTerminationPoint (LTP).

Table 517 Attributes for LogicalTerminationPoint

Lifecycle stereotype

Attribute name (empty = Mature)

Description

_lp Ordered list of LayerProtocols that this LTP is
comprised of where the first entry in the list is the
lowest server layer (e.g., physical)

This sort of table is used in each of the Recommendations on a section of the model. Such tables only

provide summary information. For full information, the reader should refer to the data dictionary
(seeAppendixll).

5.2 Model artefact lifecycle stereotype conventions

Stereotypes are applied to entities in the model to indicate the degree of maturity. These are made
visible in many of the figures.

The following stereotypes appear in this Recommendation:
T "experimental”

Indicates that the entity is at a very early stage of development and will almost certainly
change. The entity is NOT mature enough to be used in implementation.

T "preliminary”

Indicates that the entity is at a relatively early stage of development and is likely to change
but is mature enough to be used in implementation.

If no stereotype is shown, the entity is mature. See clause A.1 for more details.
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5.3 Forwarding entity terminology conventions

In this Recommendation, the terfoswarding eomain (FD) andorwarding construaFC) have been
used in place of the traditional ternssibnetwork (SN) and subnetworkconnection (SNC),
respectively.

5.4 Conditional package conventions

Conditional packages are used to enhance (core) object classes/interfaces with additional
attributes/operations on a conditional basis. The attributes/operations are defined in special object
classes called packages. In this Recommendation, package mdlowegte same rules as defined

for object classes. The name ends with the suffix "_Pac".

5.5 Pictorial diagram conventions

This Recommendation includesveralUML diagrams. The UML symbol set is suitably explained
in Annex A, which includes guidelines on the usage of UML diagrams.

This Recommendation also contaseveralnonUML diagrams, which use the symbols listed in
Figure 52 in pictorial representations of network examples.
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Alternative Primary Meaning
symbol symbol

FC [TMF SNC, FDFr, MFDFr, XC (and now FRE/FC)]

FC (emphasizing FcPortsC wich supports the pointer to the LTP)
[FcPort is equivalent to aList and zList] of TMF SNC/FDFr (and now EndPoint of FRE/FC)

LTP bound to physical port (TMF PTP (and now TPE with physical port)

LTP without direct physical port that is dependent on another LTP (TMF CTP and now dependent TPE)

LTP without direct physical port that is not dependent on another LTP (TMF FTP and now TPE that is floating)

Adapter and/or LTP Pool - absorbed into LTP [Is ITU-T G.805 adaptation function and is absorbed into TMF PTP/CTP/FTP/TPE]
Termination function - absorbed into LTP [Is ITU-T G.805 trail termination and is absorbed into TMF PTP/CTP/FTP/TPE]

Termination connection point (TCP) - absorbed into LTP [Is ITU-T G.805 TCP and is absorbed into TMF PTP/CTP/FTP/TPE]

Connection point (CP) - absorbed into LTP [Is ITU-T G.805 CP and is absorbed into TMF PTP/CTP/FTP/TPE]
Inverse multiplex point (IMP) - absorbed into LTP [Absorbed into TMF PTP/CTP/FTP/TPE]

ForwardingDomain [TMF MLSN, FlowDomain (and now ForwardingDomain)]

NE [roughly TMF ME]

————— Protection switch in an FC I Two protection switches

@ FC decomposition (half switch) showing, in grey, an that are inverse ganged

FcPort that can share an LTP with another FcPort ~ -----
—— An association (illustrating a UML association) —> A navigable association
Route structure

Link (where the yellow form emphasizes LinkPorts and conceptual relationship to FC)

LinkPort
Encapsulated FC C&SC | Configuration and switch controller
: FeSwitch showin,
Adjustabl lated FC - wing
Justable encapsulate - common point (black dot)
- Described in spec onl
Fixed encapsulated FC nascu sebgeld

- selectedFcPortRefList
- Current switch position (red line)

- switchSelects
- 1= input to switch selected (shown)
- 0 = output selected

AP [Is ITU-T G.805 AP]

Association to another LP (may be inter LTP)
| NOTE - If not shown at the top of an LTP means the LTP
does not expose signal, ¢.g., monitor TP G.7711-Y.1702(22) F5-2

Figure 527 Network diagram symbol key

In addition, the following symbols and labels depicted in FigeBeabe used in the diagrams related
to media:
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Se Signal (electrical) d Attenuator
IS)p ilgn al (p;hoto'm(;) =2 Directional attenuator

e t

ump (elec rlc_a ) <> Bidirectional attenuator

Pp Pump (photonic)
La Laser d Omnidirectional attenuator
Pd Photodiode 5 Tuneable filter/laser/receiver
g Glass <> Amplification
C.“ C.o.pper _\_ Filter
§1 Silicon etc. Asymmetric attenuating filter
ed Erbium doped fibre

LayerProtocol inside an LTP

Phase modulator "LtpPort” (see TR-512.A.2)

deflx

Omni-directional A combiner/splitter/amplifier complex in a photonic LTP/LP

Unidirectional

Bidirectional (when no symbol is shown, assume bidirectional)

Amplification
Circulator

Phase change (or where highlighted "the empty set")

Termination
Connector with "transmit" pin o and where the pin is one of many
FC with band pass filter

Media strand Strand = and where the strand is inside the equipment

| Mutti-strand span | Multiple strand span

L = d

—

| Access port

e —

G.7711-Y.1702(22)_F5-3

Figure 5371 Additional media diagram symbol set

6 Model overview

This clause provides an overview of the core model otdmemoninformation model (CIM) and
also the structure of the model description documentation.

In addition, there are UML modelling guidelines and tooling for model generation and usage. Pointers
to these guidelines are provided in Annex A.

The description of the model is broken down into a set of annexes progressing through the model,
from the basics of transport forwarding and termination to a description of the augmentation
mechanism of the specification model.

Clauses 6.1 to 6.11 provide some brief highlights from the associated annexes.

6.1 Development and use of the ITUl G.7711generic information model

Figure 61 provides an overview of the CIM and how the purpose specific information model (IM)
views and data schema (B%Ye related to it. The term DS in this Recommendation is used in the
context of either (1) a specific protocol that is used to implement a purpose specific interface or (2) a
programming language that is used to invoke a purpose specific applicatioanpmagyg interface

(API). Guidelines for the use of UML in the CIM, pruning and refactoring the CIM to provide a
purpose specific view, and ultimately mapping to a DS will also be provided.

2 The term data schema is used instead of data model, since the term data model is also used in a wider context

10 Rec.ITU-T G.7711 (08/2025)



Common information model

Care model fragment Interface creation process

* Forwarding subset 1
* Termination subset ] View of the Map Data schema Map Interface

Prune/refactor COMMOon for interface 1 instance 1
IM for a

particular Interf:
M nterface
purpose ap > instance 2

» Foundation subset

|

|

|

|

|

|

|

| | Technology (e.g., OTN)
| | model
|
|
|
|
|
|
|

Application 1 (e.g., storage)
model

/ \ \\\\ yd // '\‘
/ \\ >< - ./
Guidelines \ ~. /
\ S

4

Model UML Pap;yru; Common Interface Interface Interface
structure tool an process specific specific specific

GitHub

G.7711-Y.1702(16)_F6-1

Figure6-1 1T Met hodol ogy of information model a

6.1.1 Common information model

An information model describes the things in a domain in terms of objects, their properties
(represented as attributes), and their relationships. The CIM should be expressed in UML and include
all the artefacts (object classes, attributes, relationships, etc.) that are necessary to describe the generic
and domains for the technologies/applications being developed.

It will be necessary to continually expand and refine the CIM over time as new forwarding
technologies, capabilities and applications are encompassed, and new insights are gained.

To allow these extensions to be made in a seamless manner, the CIM will be structured into a generic
core model (known by the number of this Recommendation, i.e-;TIT8J7711) and a number of
models which are specific to the forwarding technologies (aaddTN in [ITUT G.875], Ethernet

in [ITU-T G.8052], etc.) and applications (such as ASON control plane management in
[ITU-T G.7718.1]). This modelling process is intended to allow these extensions to be developed
with as much independence as possible.

I Generic core model

The artefacts in the generic core model (ITW.7711) will be used as a core model by the
technology/application specific models either directly or with extension. The generic model
will be constructed as a set of smiodels each addressing a speciffui¢do allow for easier
navigation. This Recommendation is responsible for specifying and maintaining the generic
model.

As a result of advancements in the industry, it may be recognized that some parts of the
generic model may need to be augmented or changed. This Recommendation will ensure that
any such areas are clearly identified using lifecycle stereotypes. The adel forms will

be maintained to ensure ongoing compatibility and to ease migration.
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T Technology/Application models

It is expected that the transport forwarding technology or application specific domains will
develop the appropriate models which contain objects, attributes and associations that relate
solely to tloserespective domains. In some cases, an application or forwarding technology
addition will also require enhancement of the generic model.

In some cases, an artefact in a model initially considered to be purely for a single forwarding
technology or application may be subsequently recognized as common across several
technologies or applications and hence there will be a need to migrate {@yrtmeartefact

to the generic model.

To ensure coherence, any artefacts, attributes or associations that might be identified during the
development of forwarding technology or application models should be included in the appropriate
fragment of the CIM. Only those properties that relate écsfiecific encoding or style of interaction

of an interface may be added outside the CIM.

6.1.2 Purpose specific information model view

An interfacepurposespecific information model view is a subset of the CIM and should be expressed
in UML. A purpose specific information model view is typically much smaller than the entire CIM.

If additional artefacts (objects, packages, attributesso@ations) are identified while establishing

a specific view, these should be added to the appropriate fragment of the CIM so that they are
available for future use.

To provide maximum reuse, a purpose specific view should be developed in two steps.

T Prune and refactor the artefacts of the CIM to provide a model of the network to be managed.
Only those artefacts that represent the capabilities that are both in scope and supported are
include in the purpose specific IM.

T Define the access rights for the various groups of users that will manage that network.

Pruning and refactoring provides a purpose specific IM that represents the capabilities of the network
of interest. The definition of access rights provides the ability to limit the actions that can be taken by
the various user groups that will use that IIr example, a user group responsible for network
configuration could be provided with full read/write access and the ability to create or delete object
instances; while a user group responsible for inventory may only be allowed read access (i., can se
the network, but cannot make changes).

T Pruning, i.e., remove the objects/packages/attributes that are not required:
A Select the required object classes from the common IM
3 All mandatory (noroptional) attributes and packages must be included.
A Select the required conditional packages and optional attributes

3 Where appropriate conditional packages and optional attributes may be declared
mandatory.

A Remove any optional associations that are not required.
T Refactoring, i.e., reduce association flexibility:
A Reducing multiplicity (e.g., from [1..*] to [1])

3 When this results in a composition association of multiplicity [1] between a
subordinate and a superior object class, they can be combined into a single object
class by pulling the attributes of the subordinate class into the superior class.

A Where possible reducing the depth of the inheritance (i.e., by combining object classes
by moving the attributes of the super class into the subclass).
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A Add reverse navigation (if useful for the client)

3 The common IM only supports navigation from a subordinate object class to a
superior object class. This allows new subordinate object classes to be added without
any impact on the superior object class. In a purpose specific implementation, it is
frequenly useful to be able to navigate the relationship between superior and
subordinate object classes in both directions.

A Constraining attribute definitions
3 Reducing legal value ranges
3 Defining which (if any) attributes should be read only (for all users)
3 Defining constraints between attributes.
| Definition of access rights:

If only one group will use the network specific IM, then this step is not required. If more than
one group will use the network specific IM, this optional step provides a profile for each user
group to:

A Convert some attributes defined as read/write in the network specific IM to read only
A Remove the rights to create/delete some or all object instances.

6.1.3 Data schema

A DS is developed in the context of either (1) a specific protocol that is used to implement a purpose
specific interface or (2) a programming language that is used to invoke a purpose specific API. Note
that it is possible to map directly from the purpepecific information model to interface encoding.

The DS is constructed by mapping of the purpose specific information model into the DS together
with the operations patterns from the CIM to provide the interface protocol specific operations and
notifications. The operations should include data structures taken directly from the purpose specific
information model view with no further adjustment.

The development of the DS should consider the following:

| The operations should act on the information in a way consistent with the modelled object
lifecycle interdependency rules

A Use lifecycle dependencies to ensure a sensible interface operation structuring and
interface flow rule

A Use atransaction approach style of interface to account for lifecycle dependencies of the
model.

T The operations should abide by the attribute properties

A Read only attributes (except those which are defined as setByCreate) should not be
included in data related to creation of an object (e.g., not in createData) or in a
specification of a desired object outcome.

T Use of attribute value ranges, etc. to allow "effort" statement, optionality and negotiation to
be supported by the interface.

6.1.4 Interface encoding

This step encodes either the purpose specific DS or a purpose specific IM into either a specific
protocol that is used to implement a purpose specific interface or a programming language that is
used to invoke a purpose specific API. If the interface t@éad directly from the purpose specific
information model, then the interface operations must be added as described i6.&l&use
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6.2 Core network modeli Forwarding and termination model (Annex B)

The forwarding and termination document provides a-teghl overview of the termination and
forwarding aspects of the CoreNetworkModel. This model is essentially a canonical model of
networking from a managemeoontrol perspective. Figure-B is a skel®on class diagram
illustrating the interrelationships between key object classes defined in the CoreNetworkModel of the
CoreModel. The classes are coloured to help recognize key groupings in the model. The colours are
chosen to match the key entity colourd-igure 52, Network diagram symbol key (with the link in

the alternative colour for clarity). This colour scheme for class diagrams is used in some of the figures
in the associated documents.

Higherl evelF dEncompassesL owerLevelF ds

=Y+ _lowerl evelFd

FdAggregatesltps . «OpenModelClass» +_lowerl evelfd LinkEncompassesL owerlevelFds
£ ForwardingDemain " «Expeimental
FdHasFdPorts 1 .
o
fPreliminary, StrictComposite-
0.1 2% N+ _fd FdEncomp Lowerl evellinks
LinkHasAssociatedFds
+_fdPort Y/
«OpenModelClass, Prelimin... B + _lowerlevellinly/ *
. = FdPort OpenModelCl OpenModelCl !
«OpenMaodelClass= =OpenModelClass=
< o——«————
: LinkPort + _linkPort 1 | Link . rtedLink
2.+ LinkHasLinkPorts
] «StrictComposites T
LinkPortTerminatesOnLtps L + Jowerl evellink
Fd E
<Prelininary> FdPortSipportsF cPorts LinkPortSypportsF cPorts LinkEncompassesLowerLevellinks FeSuppprtsLink
FdPortBundTol tp Expgrimentals sExpesinjental» Prelithinary»
LtpHasClientLtps
Should this be
UpHasServesitps LtpRelatestToL tplnOtherView S
+ senelel‘ 0.1+ tplY+ + wpYo.2 |- Y+ _pinOtherView LinkSugportsFes
- ¥ «Expefimental»
«OpenModelClass»
LtpHasPeerltp 0.1 £ LogicalTerminationPoint St
+_connectedLtp FcHasLowerLevelFcs
0.TLtpConnectsToPeerltp
0.1 + fePort W+ N/ o feport vt §o <Y+ lowerdevelic
+_peerltp 0.1 <OpenModelClass» |+ fcPort 1 -OpenModelClass» + fe
0.2  FcPortConnectedTolt = FePort 2o+ FcHasFcPorts ForwardingConstruct
™ «StrictComposite»
0.1 ? o + _clientLtp 1
LtpincludesLaygrProtocols
+ p Y.
OpenModelClass=
= LayerProtocol
G.7711(25)

Source Papyrus CoreModel diagram: ForwarditgginterLayerSkeletonOverview.

Figure 6-27 Skeleton class diagram of key object classes
EDITORIAL NOTE T The UML figures contained in this Recommendation are also available in png format
here
6.3 Core foundation model (Annex C)

Thecorefoundation model in Annex C provides a detailed view of all aspects of the core model that
are relevant to all other parts of the CIM. Currently this model includes coverage of naming and
identifiers as well as states.

6.3.1 Naming and identifiers

Figure 63 illustrates the rationalization of the approach to naming, identification and addressing of
entities described in the CIM.
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6.3.2 States

1 «Experimental + addressName: String [0.1]

v

1.1 {ordered)

= <Experimentals + classOfinstance: Stiing [1]
(3 <Experimentals + name: NameAndValue [1]

0.1

+_address

<Experimentals
AdressElementisAddress

0.1

«DataTypes
Experimental, Choice»

5 + addressElementName: String [0.1]
3 = localld: LocalldAndClass [0.1]

+ unid: Universalld [0..1]

4 + name: NameAndClass [0.1]

1+ arbitraryElement: String [0.1]

“DataTypes
~Experimental.
%) LocalldAndClass

=) «Experimental: + classOfinstance: String [1]
% «Experimentals + localld: NameAndValue [1]

G.7711(25)

Source Papyrus CoreModel diagram: Foundai@mmonPackagesNoNotes

Figure 6-37 Overview of Naming and Identifier of Objects

Figure 64 shows the basic states applicable to a majority of entities in the CIM.
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«OpenModelClass, Preliminary» «OpenModelClass»
K State_Pac \ GlobalClass
[E3 «Mature» + operationalState: OperationalState [0..1]
[E3 «Mature» + administrativeState: AdministrativeState [0..1]
(=) «Preliminary» + assignmentState: AssignmentState [0..1] F— «OpenModelClass»
Q LocalClass
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Source Papyrus CoreModel diagram: StasdModel.
Figure 6-4 1 States for all objects

6.4 Core network modeli Topology model (Annex D)

The topology model in Annex D provides a detailed view of the topology model covering both the
basic topology pattern with detailed attributes as well as the combination of layered topology and
topology views. See Figures%and 66.
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Source Papyrus CoreModel diagram: TopolbtighLevelOverviewOfStructurkargeText.

Figure 6-57 Key classes that form the network topology
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Figure 6-6 1 ForwardingDomain recursion with Link 3

6.5 Core network model i Resilience model (Annex E)

Theresilience model in Annex E provides a view of the model for resilience (including protection
and restoration) and encompasses:

T The basic resilience model structure.

| The key attributes relevant to resilience.

T The application of the resilience model to various cases.
Figure 67 shows the relevant key classes.

3 The numbering of the FDs on the figure implies a strict and fixed hierarchy. It should be noted that the
association is aggregation and hence the hierarchycbange and an FD may move from being
encompassed by one FD to being encompassed by another. Consider the numbering as simply a view of the
current structure.
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Source Papyrus CoreModel diagram: ResilieRagtern.
Figure 6-7 1 Basic resilience pattern

Core physical model (Annex F)

The core physical model in Annex F provides a view of the model for physical objects (including
equipment, holders and connectors). It:

Introduces the Physical model structure

Describes the key classes of tite/sicalmodel

Explains the attributes of thghysicalmodel

Describes the relationship between the connector and the LTP

Shows how the model deals with the relationship between physical and functional views
Explains how the Specification model describes equipment schemes (e.g., rules)
Highlights work in progress to further advance ¢a@ipmenimodel.

Figure 68 shows the relevant key classes.
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Figure 6-8 1 Basic equipment pattern

6.7 Core specification model (Annex G)

This clause provides a hidavel overview of theore specification model. Details of the model are
provided in Annex G. There are several related needs that have given risspedifieationrmodel:

| Provide machinénterpretable form of specific localized behaviour:
A Representing rules related to restrictions of specific cases of use of the model
A Representing capabilities of specific cases of use.

) Enable the introduction of run time schema where the essential structure of the model is
known up front (at compile time), but the details are not.

T Reduce the clutter in a representation where a set of details takes the same values for all
instances that related to a specific case.

T Allow leverage of existing standards definitions (e.g., technology/application specific) in a
machineinterpretable language.

The combination of these needs resulted in a separation in the model of definitions of structure and
content, such that an instance of classes from one model fragment could point to another model
fragment to enable the provision of a fragment of definitibtine class and of subordinates.

The aim of all specification definitions is that they be rigorous definitions of specific cases of usage
and enable machine interpretation where traditional interface designs would only allow human
interpretation.

The following dedicated spec structures have been considered:
T FC spec: Main focus is to provide a representation of the effective internal structure of an FC.
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T LTP and LP spec: Main focus is to provide a representatidayef protocolLP) specific
parameters for the LTP.

T FD andLink spec: Main focus is on capacity and forwarding enablement restrictions.
| Equipment spec: Main focus is to provide a representation of equipping constraints.

| Scheme spec: Main focus is to provide a mechanism to describe any pattern (arrangement)
of entities from the model for some specific purpose (e.g., to describe the structure of a
[ITU-T G.8032] protection scheme.

Figure 69 shows the relevant key classes of the spec model of LTP and LP.

..........

Lipinciuded ayeProtocols

< pspec 1,0+ JoSeecl
OperbodeiClans * WP L OpenladeiClass, Experimental.| L
Layerotocel 8 pipec

[

—
G.7711(25)

Source Papyrus CoreModel diagram: SphgaCapabilitySpecWithLtp.

Figure 6-971 Class diagram of the spec model of LTP and LP

In addition, there is work on a generalized spec pattern with the main focus to provide a common
representation of the mechanism for relating a class to its spec, accounting for implementation needs.

6.8 Control model (Annex H)

The ONF architecture fONF TR521] talks of a recursion of control aligning well with the more
general concept of the managemeotrol continuum from [rMF 1G1118]. The control model in
Version 2 of the core model showed a traditional hierarchy réthara generalized recursion.

Over many years it has become apparent that the traditional representation of the Network Element
and of the Managed Element was not correct. It is clear that, from one perspective, the Network
Element is simply a lowdevel member of thenanagementontrol continuum (MCC). It is also
apparent that all other aspects of the NE are covered by other parts of the model.

It was concluded that the NE should berredelled as simply a control capability and that that
capability should be generalized so that it could handle all aspects ofah&gement control
continuum.

Figure 610 shows the relevant key classes of the control model.
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Source Papyrus CoreModel diagram: Cor€ohtrolConstructAndExposureContextCore.

Figure 6-101 Core control model

As explained, Annex H, the classes SdnController, NetworkControlDomain and NetworkElement
have been reassessed and deprecated and new classes have been developed in this release to reple
them. It has been recognized that a uniform recursive model of control can be developed that provides
a consistent treatment of what were previously seeoragletely different things.

6.9

OAM model (Annex I)

A high-level overview of OAM is provided. It focusses on the representation of sensors and
sensor/measurement data. The OAM solution does not introduce any new classes and instead
proposes that OAM capabilities are built into existing classes such agicTP

4 The Network Element scope of the direct interface from a SDN controller to a Network Element in the
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Figure 6-11ai Showing monitors and signal sources

6.10 Interaction pattern model (Annex J)

The work has been carried out with the assumption that the future is cloud oriented such that the
controllers are an interconnected system of cloased components. It is assumed that in a cloud
environment the operations will be "outcommgented" interation® where the focus is on stating the
constraints that form a boundary that defines the desired target. In otticemted interaction the
operations/methods/activities/tasks used to achieve the desired outcome are firmly in the domain of
the provider. Thelent simply provides information about the desired outcome in the context of what
has been agreed as possible. Hence the essential need of any interaction is the provision of information
about the desired outcome in terms of constraints and potentidhy icontext of some expected

initial system state. Whilst the content of any message may differ per interaction the structure will be
consistert

T Theinteraction pattern model is intended to provide a dynamic sophisticated structure that
has "foldaway" parts.

5 Intent is an outcomeriented form of interaction.

6 Again, human language is a good analogy. The grammar remains constant, simple and repeating but the
vocabulary is broad and changes/grows often rapidly.
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The aim is to provide one structure:

A For all outcomeoriented constraidbased forms including intent

A Supports traditional Verb driven forms
3 with constrained valued
3 with absolute values

A Enables operations that:

| The aim is that the model will be used to generate schema where there is a continuum of
compatible schema from the most basic simple CRUD (Create/Read/Update/Delete) forms

]
]

interactions

]

Act on multiple separate independent things
Have sequence and interdependency between parts and with other separate

not be knowable before the request.

Are long lived or short lived (where the life may depend upon the case and may

to the most sophisticated forms such that the CRUD form can be seen as a tihgfahliese
sophisticated form.

Figure 611 shows the model of the request.
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6.11 Processing construct model (Annex K)

The ProcessingConstruct (PC) represents generalized functionality. The PC is used in conjunction
with the ConstraintDomain (CD) that groups PCs and constrains their usage. In addition to being
general applicable to represent functionality that is not bheiodelled in detail the PC and CD form

the fundamental pattern that allows an important transition in the representation of a’.device'

In the CIM there are already separate classes for special types of functions:
T ForwardingConstruct to represent forwarding functionality,

| LogicalTerminationPoint to represent termination, and

| ForwardingDomain to represent forwarding scope constraints.

ProcessingConstruct is in addition to these concepts and is to be used where the major function of
interest is related to processing rather than forwarding of information.

While there are a number of grey areas between processing and forwarding, there are a few 'pure’
ProcessingConstructs:

T Memory

T CPU

T Storage.

Another use for ProcessingConstruct is for representing control plane processes such as packet
routing processes. Packet routers commonly run many routing protocols and may also run many

instances of each routing protocol. Each routing process instance ipgependently and using
ProcessingConstruct the actual control plane topologies can be shown.

7 Here the term 'device' is used in a loose and undefined manner to aid in the discussion. The term is not
defined because it is not important for our discussion, the generally understood concept is sufficient.
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Source Papyrus CoreModel diagram: ProcessingConstaret
Figure 6-1271 Processing construct and constraint domain core model

6.12 Software model (Annex L)

The software model provides a representation of software aspects of network devices and compute
hosts, and can be split into two broad areas:

1) Software inventory (similar to hardware inventory)
2) Software functionality (equivalent to 'running hardware’, which is not explicitly modelled in
the CIM)

Figure 613 shows the support for a Virtual Machine.
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Figure 6-131 Skeletonclass diagramof key object classes

G.7711(25)

The softwaremodel strengthens linkage between various other parts of the model, so that the model

can:

To Do Do D>

Show how running software provides functionality (similar to running hardware).

Support management of memory, CPU and storage capacity (related back to its usage by
running software).

Show how the combination of hardware and software together produces functionality.
Consistently represent software running directly on hardware CPU and memory as well as

the virtual machine monitor (VMM) / virtual machine (VM) and container cases.

In combination with other parts of the software model further supports the representation of functions
emerging from a equipment.

Rec. ITU-T G.7711 (08/2025)
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Source Papyrus CoreModel diagram: SoftwaodtwareWithPcAndCd.

Figure 6-141 Software model in context

Note that there are a number of scenarios that the software model should cover, including:
Hypervisor/VMM as running software hosts VMs

VM as running software has a guest operating system
operating system as running software enables running applications
VM image is installed element
(Linux) container as running software enables running applications
Software agent as running software
Container engine as running software hosts containers
Container as running software enables running applications

To o o o To To Io Do Do

28

Container image is

installed element
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Various examples are provided in Appendix XVI.

Figure 615 shows the relevant key classes of the control construct pattern.
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Source Papyrus CoreModel diagram: Cor€ohtrolConstructPattern.

Figure 6-151 Key model classes

6.13 Party model (Annex M)

The party model focusses on concepts relating to "who". Recording information about a person will
be useful, but in business, many interactions are done via legal (company) entities.

The model links the company organization to the people it employs and who interact on its behalf.
The common modelling term used for both person and organization is party.

It is intended that the model be augmented with specific party structure and details.
Figure 616 shows the relevant key classes ofpiaey model.
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Source Papyrus CoreModel diagram: Party.
Figure 6-16 1 Party model

6.14 Location model (Annex N)

The location model focusses on concepts relating to 'where' something is. All location related
information is modelled to be referenced from the rest of the model as required.

The model supports both textual based and-beged locations. It also supports locations 'internal’
to a building as well as 'outside' locations.

This model covers the most common alternatives for external location:
A (named) site

A (postal) Address

A (Geospatial) position (such as GPS coordinates)

For internal locations, the model will cover:
A Local address (such as a bin location in a warehouse)

A (local) position in a cartesian reference system (often relative to an internal reference point,
and more accurate than GPS)

It is intended that the model be augmented with specific location structure and details.
Figure 617 shows the relevant key classes ofl toation model.
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Source Papyrus CoreModel diagram: Location.

Figure 6-171 Location model

6.15 Compute (Annex O)

This is a general higlevel model for compute functionality including processing and storage. The
model is considered sufficient to represent the capabilities of the compute functions that may be
present in a network device or in a controller of netwaWaes.
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CoreModel diagram: ComputeomputeStructure
Figure 6-181 Compute Structure

6.16  Core foundation modeli States
Seeclauses.3.2 States

6.17 Temporal expression model (Annex R)

This is a model of time periods. Application of this model to the athvemodel entities will allow
for representation of the history of actual lifecycle changes and representation of future
possibility/intention. For the latter some of the multiplicities in the model may need to be refined.
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CoreModel diagram: TemporalExpressiOwerview

Figure 6-191 Temporal expressionmodel

7 Other aspects

This clause provides an overview of other critical supporting material of the CIM. These materials
are further detailed in Appendix I.

7.1 Key reference materials

In the development of the CoreModel, information model work from other SDOs has been used as
input, including [BONF TR512], [0 TMF TR215], [eTMF TR225], and [bBTMF SID 5LR]. The
CoreModel is being shared with other bodies via various mechanisms igchudbhcation of a view

of the model as fETF draftlam].

Appendix | provides a mapping between the documentation structure of this Recommendation and
[b-ONF TR-512].
7.2 Data dictionary

The data dictionary provides details of the classes, attributes and data types (i.e., syntax) that are used
in the model.The annexes on the model provide details on key classes and attributes but do not
provide all the details to avoid clutter and replication

Rec. ITU-T G.7711 (08/2025) 33



An extract from the data dictionary is shown in Figuwe 7

5.1.1.6 ForwardingConstruct
Qualified Name: CoreModel::CoreNetworkModel::ObjectClasses::ForwardingConstruet

The ForwardingConstruct (FC) object class models enabled potential for forwarding between two or more LTPs at a particular specific
layerProtocol. Like the LTP the FC supports any transport protocol including all circuit and packet forms. It is used to effect
forwarding of transport characteristic (layer protocol) information. AnFC can be in only one FD. The ForwardingConstructis a
Forwarding entity. Ata low level of the recursion, a FC represents a cross-connection within an NE. It may also represent a fragment
of a cross-connection under certain circumstances. The FC object can be used to represent many different structures including point-
to-point (P2P), point-to-multipoint (P2MP), rooted-multipoint (RMP) and multipoint-to-multipoint (MP2MP) bridge and selector
structure for linear, ring or mesh protection schemes.

Applied stereotypes:
*  OpenModelClass
* objectCreationNotification: NA
* objectDeletionNotification: NA
s support: MANDATORY

Table 1: Attributes for ForwardingConstruct

Atiribute Name Type Multiplicity | Access | Stercotypes Description
layerProtocolName OpenhlodelAtmibute ThelayerProtocd at whichthe FC enables
- LayerProtocolName 1 EW » AVC:NA potential for forwarding

. - norange constraint
« support: MANDATORY

An FC object supports a recursive
aggregationrelationship such that the
intemal construction ofan FC canbe
exposed asmuitiple lowerlevel FC objects
(partitioning). Aggregationis used as forthe
FD to allow changesin hierarchy. FC
aggregationreflects FD aggregation. The
FC represents a Cross-Comectionin an NE.
The Cross-Commectionin anNE is not
necessarily the lowestlevel of FC
partitioring

_lowerLevelFcRefList Op: enl_\In delAttribute
ForwardingConstruct 0.= RW * AVC:NA

» yalueRange: norange constraint
» support: MANDATORY

Figure 7-17 Extract from data dictionary

Appendix Il provides the pointer to the data dictionary document.

7.3 Terminology mapping

Table IIl.1 provides overview translations from classes in the CIM to classes (and concepts) in other
models. It will be helpful for someone who is familiar with one of the other industry standard
terminology sets when working through the CIM.

7.4 Core model enhancement

Appendix IV provides fragments of ongoing work. The data dictionary document (see Appendix II)
does NOT include entities from Appendix IV. All the work in Appendix IV is experimental.

8 UML model Papyrus files

Thezip file containing the UML information models defined in then be downloaded frothis
repository

The zip filecontainghefollowing folders:

T TheG.7711folder, which consistef thefollowing:

The .project file

The .di, .notation, and .uml files of titat-compute

The .di, .notation, and .uml files of titat-core commondatatypes
The .di, .notation, and .uml files of titat-coremodel

The .di, .notation, and .uml files of titat-location

The .di, .notation, and .uml files of titat-party

The .di, .notation, and .uml files of titat-temporalexpression

TheCommonDataTypes foldewhich containdibraries ofUML data types for common
use

W W (W W W W W W
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http://www.itu.int/itu-t/formal-language/itu-t/g/g7711/2025/G.7711_v5.0_uml.zip

3 The UmlProfiles folder, which contains the UML profiles that define the properties of
the UML artifacts.
The UML information models above have been developed using the Papyru@&0fitlelling
tool, which is available at fEclipsePapyrus]. The installation guide for Eclipse and Papyrus can
be found in [BONF TR515].

To load the ITUT G.7711UML models into a Papyrus workspace, follow the steps below:

A In theProject Explorer/ right click /Import/ General/ Projects from Folder or Archive
Next/ Archive/ Selecthe G7711zip file / Open/ Selecthe folders of the models to be
loaded Finish
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Annex A

Modelling principles and guidelines, and tooling
(This annex forms an integral part of this Recommendation.)

The following modelling principles related to encapsulation have been followed in the development
of thecore model.

If the positional bounds of two related concept instances are coincident for their entire
lifecycle, then they may be merged into a single entity instance representing the composite
concept and hence share an identifier, etc.

If the positional bound of one concept instance is a subset of the positional bound of another
concept to which it is related for its entire lifecycle and where that larger concept can be
considered as a dominant definition, then it may be subsumeténémtity representing the
larger concept and hence be identified as part of the entity for that larger concept in terms of
attributes of that larger concept.

If the positional bounds of several instances of a concept are all subsets of the positional
bound of another concept to which they are related for their entire lifecycle and where that
larger concept can be considered as a dominant definition, theméhelge subsumed into

the entity via a composition relationship.

If a concept instance that bridges two other concept instances (of the same or different types)
is, in the particular case, devoid of anything but identity then it may be represented simply
by associations between the entities representing the two otieptonstances:

A The associations may be two way navigable or one way navigable depending upon the
original associations.

If a concept instance that is a leaf is devoid of anything but identity, then it may be omitted.

Several guideline documents have been constructed ilopglesourcecommunity to maintain
consistency in the models generated with the aims of a common modelling approach and CIM in the
industry. These guidelines are available aOBSDNEAGLE, 2017] and have also been published

by the Open Networking Foundation (ONFheTITU-T G.7711 core model has been developed
through close collaboration with ONF following these guidelines.

Al

UML modelling guidelines

[b-ONF TR514]: The CIM is expressed in a formal language called UML. UML has a number of
basic model elements, called UML artefadis.ensure consistent modelling, only a subset of the
UML artefacts is used in the development of the CIM. The selected subset of UML artefacts is
documented.

A.2

Papyrus and Github guidelines

[b-ONF TR515] establisheguidelines for utilizing the Papyrus tool used in the development of the
CIM. [b-ONF TR-515] also describes how the CIM modelling teams can cooperate in the GitHub
environment for separate and coordinated development of the CIM fragments.

A.3

Tool versions

The precise tool versions used for developing the CIM are stated in Tabié. ABe
OpenModelProfile is the latest available from GitHub at the time of publication:
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Table A.3-17 Tooling and profile versions

[ONF TR-515] | GitHub Version used for [ONF Comments
Version Version TR-512]
Eclipse 416.0 4.160.v202006040951
Papyrus 4.8.0 4.8.0.202006180726 Papyrus UML
(202006) Modeller:
4.8.0.202006100749
Gendoc 0.7.2 0.7.2.201909241003
OpenModelProfile 0.2.14 0.2.14
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Annex B

Forwarding and termination model
(This annex forms an integral part of this Recommendation.)

The focus of this annex is the key parts of ¢bee network model of the CIM. The Core Network
model covers the essentials for modelling ofrthevorkproviding all the key classes.

The core network model encompasses all aspects of Termination and Forwarding. The focus of this
annex is as follows

T Termination aspects of the CoreNetworkModel covering the modelling of the processing of
transport characteristic information, such as termination, adaptation, OAM, etc

| Forwarding aspects of the CoreNetworkModel covering the details of forwarding entities

Thecorenetwork model also encompasses a number of other areas which are covered in detail in the
relevant annexes:

| Topology (see Annex D) covering the modelling of network topology information in &letail
and describes the attributes relevant when working with +iayléred network topology.

| Resilience (see Annex E) covering the modelling of alternative paths and switches including
configuration/control of switching/restoration

A data dictionary that sets out the details of all classes, data types and attributes is also provided
(Appendix 11).

B.1 Forwarding and termination model detail

Theforwarding and termination model is at the heart of the CoreModel. FiguEk@Bdvides a view

of the structure of the model. Further structure related to other aspects of the model is provided in
otherclause (especially relevant are Annex D and Annex E). The diagram below highlights key
interrelationships between key classes defined in the CoreNetworkModule of the CoreModel. The
classes are coloured to help recognize key groupings in the model. The cadathesen to match

the key entity colourm the diagram symbol set referenced in clause 5 (with the Link in the alternative
colour for clarity). This colour scheme for class diagrams is used in some of the later figures.

8 The information described in this subset candmsd for example for path computation and to provide views
of network capacity/capability with information maintained in a topology database.
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Source Papyrus CoreModel diagram: ForwardiignedSkeletonOverview.

Figure B.1-17 Skeleton class diagram of key object classes

The model in Figure B:1 provides the essential entities for representation of Forwarding and
Termination. Several patterns can be seen in the model:

| ComponerfPort: An aspect of the ComponeBystem pattern discussed in Appendix V. The
Link, ForwardingConstrict (FC) and ForwardingDomain (FD) have ports.

T Symmetric function: An FD can be seen as a symmetric function and can be associated
directly with an LTP (bypassing the FdPort). A Link can also be seen as a symmetric function
in the context of an FD and be directly associated to an FD bypassing thi#, Edik&ort
and intervening LogicalTerminationPoint (LTP).

| Port support: If the ports on one class (e.g., FD) support the ports of another class (e.g., FC
such that FdPortSupportsFcPort) then there is also a support relationship between the classes
(e.g., FdSupportsFes

| Enablement: The FD and Link represent the potential to enable constrained forwarding. Both
FD and Link can support enabled constrained forwarding represented by the FC.

When applying the information model to a specific interface, only a subset of the overall information
model may be needed. Depending on the scope of the interface, pruning of the information model
may be necessary, such as excluding a whole class off pactass. In addition, factoring of the
selected model artifacts may be necessary to meet the sjpecpicse needs. However;faetoring

of the model artifacts should not add semantics beyond those defined in the information model. The
Pruning and Bfactoring method is described in@NF TR513].

Figure B.12 provides more detail highlighting peer and interlayer associations between LTPs. The
figures in clause B.2.2, Termination, explain the uses of the associations using simple pattern
examples.

9 Note that the name of this association has been changed in this release to emphasise the pattern.
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