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Objectives

e Objectives of this joint workshop session #4

— Information sharing

* |[EEE
— |[EEE 802.1Qcp (Bridge YANG DM)
— |EEE 802.1Qcx (CFM YANG DM)
— |EEE 802.3 Ethernet YANG DM definition
— |EEE 1588 YANG DM
 |[TU-T
— ITU-T Information and Data modeling
— G.8052.1 Transport Ethernet OAM Information Model and Data Model

— ldentify input for the Q14/15 Interim meeting (Tomorrow 28 Jan.)
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Objectives

* Objectives of the Q14/15 Interim meeting (28 Jan.)

*From Q14/15 perspective; could be updated

— Ensure alignment of the I[EEE YANG works with ITU-T G.8052.1

* Advancing G.8052.1 will entail the creation of an UML OAM model
(pruned/refactored from G.8052 and supporting the G.8013/Y.1731-defined
OAM) and its translation as a YANG module

e Alignment of ITU-T YANG with |IEEE 802.1Qcp and 802.1Qcx

ldentify the anchor point (touch point) of the IEEE 802.1 YANG
modules for augmentation by the G.8052.1 YANG module

ldentify the G.8052 UML artifacts (object classes, attributes and
operations) that should be pruned (e.g., due to out of scope, or
available in the 802.1 YANG), kept, or refactored
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ITU-T Q14/15 Modeling Work

Mandate

Scope

Modeling Methodology
UML to YANG Generation
Status

Alignment
— Augmentation
— Pruning/Refactoring
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Q10,Q11 |

Ql12,Q13
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Q14/15 Mandate & Scope

Management and control of transport systems and equipment

» Technology architecture & function = Management/Control

— requirement, information model, data model

Carrier .

Transport G.800
Architecture G.805 Sele
Equipment - 26 G.783
Function
Mgmt/Control -1y 5784
Requirement
Information 67711
Model G.774.1-10
(CMISE)
Data Model

G.872

G.798

G.874

G.874.1

G.874.x

G.8010

G.8021

G.8051

G.8052
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(.1 YANG)

G.8110.1

G.8121.x

G.8151

G.8152

G.8152.x

G.media

G.media-
mgmt

G.8265.1
G.8275.1
G.8275.2

G.sync-
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Model Development Methodology

Common Information Model
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UML Modeling Guidelines evolution
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Information Model evolution

[ Formal UML model
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Influence Across Standards and Open Source
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Pruning/Refactoring example
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UML to YANG Mapping Tool

* Open Source Tool: https://github.com/OpenNetworkingFoundation/EAGLE-Open-Model-Profile-
and-Tools/tree/ToolChain/UmlYangTools

— Background:
* Initially developed by the ONF open source project “EAGLE”

* Now run by the Informal Inter SDO Open Model Initiative (IISOMI), including active
participants from ONF, ITU-T SG15, MEF, TMF, ...

— Mapping Guidelines (rules): ISOMI-531 v1.0

— Mapping Tool: xmi2yang
* Programming language: JavaScript
* Running environment: node.js (downloadable from: https://nodejs.org/en/)

* How to run:
1. Copy the UML file of the UML model into the “project” sub-folder of the xmi2yang directory
2. Runthe command “node main.js” at the xmi2yang directory
3. The YANG file will be generated in the “project” sub-folder
4. Validate the YANG file at http://www.yangvalidator.com/ and get also the YANG Tree.



https://github.com/OpenNetworkingFoundation/EAGLE-Open-Model-Profile-and-Tools/tree/ToolChain/UmlYangTools
https://github.com/OpenNetworkingFoundation/EAGLE-Open-Model-Profile-and-Tools/tree/ToolChain/UmlYangTools/xmi2yang
https://github.com/OpenNetworkingFoundation/EAGLE-Open-Model-Profile-and-Tools/tree/ToolChain/UmlYangTools/xmi2yang
http://www.yangvalidator.com/
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Quh- project
| E¥ Windows PowerShell - O X

: 1ngk\Documents\xmi2yang> node main.js
config.txt read successfully!

ieee802-dotlg-cfm.uml read successfully!

v xmi2yang — config Text Document \ﬁ.
Parse ieee802-dotlg-cfm.uml successfully! o model g _ 0\)‘9
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Status of ITU-T Technology-specific and Generic Information Models

e G.874.1-0TN(LO, L1)
— V1(01/2002);
— V2 (10/2012); UML using IBM RSA; Same modeling guidelines and profile with G.8052
— V3 (11/2016); Using Papyrus; Same UML Modeling Guidelines and Open Model Profile with [ISOMI
+* Key object classes: OCh/OTU/ODU TTP, CTP, TCM (MEP), SN (FD), SNC (FC), PG (FcSwitch)
* G.8052 — Carrier Ethernet
— V1 (08/2013); UML using IBM RSA; Same modeling guidelines and profile with G.874.1
— V2 (11/2016); Using Papyrus; Same UML Modeling Guidelines and Open Model Profile with 1ISOMI
+* Key object classes: ETH/ETY TTP, CTP, MEP, MIP, Proactive/On-Demand OAM & PM Control
* G.8152 — MPLS-TP
— V1 (12/2016); Using Papyrus; Same UML Modeling Guidelines and Open Model Profile with 1ISOMI
e @G.7711 - Generic, Nodal and Network view
— V1 (08/2015); Using Papyrus; Same UML Modeling Guidelines and Open Model Profile with 1ISOMI
— V2 (12/2016); Using Papyrus; Same UML Modeling Guidelines and Open Model Profile with 1ISOMI
— V2.02 (1/2018); Align with ONF TR-512 v1.3.1-info; For consent at 2/2018 SG15 plenary meeting
— Same Core Model as ONF TR-512
s Key object classes: LTP, LP, Link, LinkPort, FD, FC, FcPort, FcSwitch, FcRoute, ...
* G.sync-mgmt — Synchronization management
— V0.04 (1/2018); Using Papyrus; Same UML Modeling Guidelines and Open Model Profile with IISOMI

* G.media-mgmt — Media layer management




See the backup slides for the
analysis of G.8052.1 (draft) and IEEE CFM

(draft ieee802-dotlqg-cfm) YANG for
Alignment
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Transport Ethernet object class to atomic function mapping (

Figure 6-1/G.8052)
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G.8052 OAM Classes for G.8052.1
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Current Re-engineered UML
from IEEE CFM (draft
ieee802-dotlqg-cfm) YANG
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i i L Em:mmd 3 lrlngresshac: MacAddress [0..1] (readOnly, um'q" o e
= defman-com o met 1 lirEgress: EgressictionFie|dValue 101 {readOnly, unique}
— "" w:? IEgressMac: Maciddress (0.1 readOnly, unique)
Uit 4 luEgressPortidSubtype: unppumnypz[n mmlnw unique}
= ItgressPartld: idpPorld [8.1)
rr— = rglmﬂnnﬂ»ezﬂﬂhr&r{ng[lulundmy mku!)
3 g ype| |2 Type| | B conigrmors | [ mep aiTypd 2 yp =
= egressno-tv = def-rdi-ccm =i cfm-lea = use-fdb-only = address & transpertServiceAddress: Siring (1]
= agress-okay = defomac-taws | | = conflitingevids = nat-specified
= agress-down = def-remote-com = excessive-levels = nat-transmitted
= egress-blacked o
= egress-vid

“Enumenations /| Refer o RFC 2579, This is an OBJECT Identif
¥\ 1/ Nt do here!




Current Re-engineered UML from IEEE CFM (draft ieee802-dotlqg-cfm) YANG — detailed (1)

| path "f‘doth:bridge:;’doth:bl'idge;’doth:name"Il[
T

| path "f‘doth:b|'idge:f'doth:bl'idge;’doth:name"Il[
v

\ 0.1 | (ieee802-dotlg-bridge:ObjectClasses) + _bridge(name) \
Bridge
+ _bridge(name) = name: NameType [1] 0.1
0.1 + _bridge(name)
+ _bridge(Mame) 0.1 " R I . --Il[
path "f‘doth:bl'idge:f'doth:bridgef’doth:name"Il[ h Rathir/datlo:iidges/dotlqbridge/datiginame
'-.“‘ “_ﬂ”
«RootElements
H cfm
«5StrictComposites L .y «StrictkComposites
1
1% 1
«StrictComposite «StrictComposite
+ _cfmStacks 1 + _defaulthdLevels 1 + _configErrors 1 . . 1
+ _maintenanceDomains
Q CfmStacks | Q DefauIthLeveIs_ Q ConfigErrors | Q MaintenanceDomains_
1 1
1 1
19 19 19 K
«StrictCofmposites «StrictComposites «StricfComposites «StrictComposites
+ _cfmStack * + _defaultMdLevel . + _configError . + _maintenanceDomain .

Q CfmStack Q DefaulthldLevel Q ConfigError Q MaintenanceDomain
=1 {partOfObjectey=1} _bridgePortiname): Interface [1] =1 {partOfObjectkey=1} componentld: ComponentldentifierType [1] =1 {partOfObjectkey=1} typeOfSelector: ServiceSelectorType [0..1] =l {partOfObjectkey=1} nameFormat: MdNameFormatType [1] = char-string
=1 {partOfObjectkey=2} typeOfServiceSelector: ServiceSelectorType [1] =l {partOfObjectkey=2} primarySelectorType: ServiceSelectorType [1]| | & {partOfObjectkey=2} selector: ServiceSelectorValue [0..1] =1 {partOfObjectkey=2} name: MdMNameType [1] =
=1 {partOfObjectkey=3} serviceSelectorOrMone: ServiceSelectorValueQOrMNone [1] =l {partOfObjectkey=3} primarySelector: ServiceSelectorValue [1] =1 {partOfObjectkey=3} _bridgePort{name): Interface [0..1] = mdIndex: Integer [0..1]
=l {partOfObjectkey=4} mdLewvel: MdLevelType [1] =l selectors: ServiceSelectorialue [*] =1 errorType: ConfigErrars [*] {readOnly, unique} =l mdLevel: MdLewvelType [0..1] = 0
=1 {partOfObjectkey=5} direction: MpDirectionType [1] = mdStatus: Boolean [0..1] = mhfCreation: MhfCreationType [0..1] = mhf-none
= maintenanceDomainIndex: Integer [0..1] {readOnly, unique} = mdLevel: MdLevelOrMNoneType [0..1] = -1 = idPermission: SenderldPermissionType [0..1]
= maintenanceAssociationIndex: Integer [0..1] {readOnly, unigque} =1 mhfCreation: MhfCreationType [0..1] = mhf-defer = faultAlarmAddress: FaultAlarmAdressType [0..1] = not-transmitted
= mepld: MepldQrZeroType [0..1] {readQnly, unigue} =l idPermission: SenderldPermissionType [0..1] = send-id-defer 1
= macAddress: MacAddress [0..1] {readOnly, unique}

+ _bridgePort{name) 0.1

(letfInterfaces:ObjectClasses)

E EE 1 anterface 2
=1 name: String [1]
8 0 : + _bridgePort{name)




Current Re-engineered
UML from IEEE CFM
(draft ieee802-dotlqg-cfm)

Q MaintenanceDomain

=l {partOfObjectley=1} nameFormat: MdNameFormatType [1] = char-string
=l {partOfObjectkey=2} name: MdMameType [1] =

mdIndex: Integer [0..1]

mdLevel: MdLevelType [0.1] =0

mhfCreation: MhfCreationType [0..1] = mhf-none

idPermission: SenderldPermissionType [0..1]

faultAlarmAddress: FaultAlarmAdressType [0..1] = not-transmitted

Ooooa

1 ¢

=StrictComposite»

(1)

H Mep

YANG - detailed (2)

(etfInterfaces:ObjectClasses)
Interface

[=  name: String [1]

+ _bridgePort(name)

1

"

+ _maintenancefssociation
Q Iaintenancefssociation
=l {partOfObjectkey=1} name: MaNameType [1]
&1 {partOfObjectey=2} nameFormat: MaMNameFormatType [1]
malndex: Integer [0..1]
mdReference: Integer [0..1]
mhfCreation: MhfCreationType [0..1] = mhf-defer

«StrictComposites

idPermission: SenderldPermissionType [0..1] = send-id-defer
ccminterval: CemintervalType [0..1]

selectors: ServiceSelectorValue [0..1]

faultAlarmAddress: FaultAlarmAdressType [0..1] = not-specified

-4

[oOoooag

1 ¢

«StrickComposites

+ _maintenanceAssociationComponent *

Q MaintenancefssociationComponent
= {partOfObjectkey=1} maComponentld: ComponentldentifierType [1]
primarySelectorType: ServiceSelectorType [0..1]
primarySelectorOrMone: ServiceSelectorValueQrMNone [0..1]
mhfCreation: MhfCreationType [0..1] = mhf-defer
idPermission: SenderldPermissionType [0..1] = send-id-defer
numberQfyids: Integer [0..1]
selectors: ServiceSelectorValue [0..1]

Oooooo

+_mep

«StrictComposites

=l {partOfObjectkey=1} mepld: MepldType [1]

o e o

maReference: Integer [0..1]

mepDirection: MpDirectionType [0..1]

mepPrimanyVid: Integer [0.1] = 0

mepAdminState: Boolean [0..1] = false

mepFngState: FngStateType [0..1] = fng-reset {readOnly, unique}
mepCemEnabled: Boolean [0..1] = false

mepCembtmPriority: PriorityType [0..1]

mepMacAddress: MacAddress [0..1]

meplowestPriorityDefect: LowestAlarmPriorityType [0..1] = mac-remote-error-xcon
mepFngAlarmTime: Integer [0..1] = 250

mepFngResetTime: Integer [0..1] = 1000
mepHighestPriorityDefect: HighestDefectPriority Type [0..1] {readOnly, unigque}
mepDefects: MepDefectsType [0..1] {readOnly, unique}
mepErrorCemlastFailure: String [0..1] {readQnly, unique}
mepXconCemlastFailure: String [0..1] {readOnly, unique}
mepMNextLbmTransld: Integer [0..1] {readOnly, unique}
mepltmMextSegMumber: Integer [0..1] {read Only, unique}
mepTransmitlbmStatus: Boolean [0..1] = false
mepTransmitlbmDestMacAddress: MacAddress [0..1]
mepTransmitLbmDestMepld: Mepld OrZeraType [0..1]
mepTransmitlbmDestlsMepld: Boolean [0..1]
mepTransmitLbmMessages: Integer [0..1] = 1
mepTransmitlbmDataTlv String [0..1]
mepTransmitLbm\/lanPriority: PriorityType [0..1]
mepTransmitlbmVlanDropEligible: Boolean [0..1] = false
mepTransmitLbmResultOk: Boolean [0..1] = true {readOnly, unique}
mepTransmittbmSeqMumber: Integer [0..1]
mepTransmitLtmStatus: Boolean [0..1] = true
mepTransmitLtmFlags: MepTxLtmFlagsType [0..1] = use-fdb-only
mepTransmitLtmTargethacAddress: MacAddress [0..1]
mepTransmitLtmTargethlepld: MepldOrZeroType [0..1]
mepTransmitltmTargetlsMepld: Boolean [0..1] = false
mepTransmitltmTtl: Integer [0..1] = 64

mepTransmitLtmResult: Boolean [0..1] = false {readOnly, unique}
mepTransmitltmSegNumber: Integer [0..1] {readOnly, unique}
mepTransmitLtmEgressldentifier: String [0..1] {readCnly, unique}

«StrictComposites

Since the IEEE CFM YANG
(draft ieee802-dot1g-cfm)
model is still under
development, we will just use
the current available re-
engineered UML (in particular
the lists of attributes of the
Mep, MepDb, and
LinktraceReply) as the base
for pruning the G.8052 model
for G.8052.1.

=StrickCompaosites

*

+ _linktraceReply

+_mepDb

_stats 1

=] LinktraceReply

= MepDb

Q Stats

00CO0DOOCOOOOOOGOmDD

= {partOfObjectkey=1} ItrSeqMumber: Integer [1]
= {partOfObjectkey=2} IltrReceiveOrder: Integer [1]

ItrTtl: Integer [0..1] {reacdCnly, unique}

ItrFarwarded: Boolean [0..1] {readOnly, unique}

ltrTerminalMep: Boolean [0..1] {read Only, unique}
ltrLastEgressIdentifier: String [0..1] {readCnly, unigue}
ltrMextEgressldentifier: String [0..1] {readOnly, unique}

ItrRelay: RelayActionFieldValue [0..1] {readOnly, unique}
ltrChassisldSubtype: LidpChassisldSubtype [0..1] {readOnly, unique}
ItrChassisld: LidpChassisld [0..1] {readOnly, unique}
ltrhanAddressDomain: TransportServiceDomain [0..1] {readOnly, unique}
ItrtanAddress: TransportServiceAddress [0..1] {readQnly, unigue}
ltrlngress: IngressActionFieldValue [0..1] {readOnly, unique}
IIngressiac: MacAddress [0..1] {readOnly, unigque}

(N N R o

= {partOfObjectkey=1} rmepld: MepldType [1]

rmepState: RemoteMepStateType [0..1] {readOnly, unique}

rmepFailedOkTime: Integer [0..1] {readOnly, unique}

mepDbMacAddress: MacAddress [0..1] {readOnly, unique}

mepDbRdi: Boolean [0..1] {readOnly, unigue}

mepDbPortStatusThe: PortStatusThvalue [0..1] = no-port-state-thv {read Only, unique}
mepDblnterfaceStatus The: InterfaceStatus Thvdalue [0..1] = is-no-interface-status-th {readOnly, unique}
mepDbChassisldSubtype: LidpChassisldSubtype [0..1] {readOnly, unique}
mepDbChassisld: LidpChassisld [0..1] {readOnly, unique}
mepDbManAddressDomain: TransportServiceDomain [0..1] {readQnly, unique}
mepDbManAddress: TransportServiceAddress [0..1] {readOnly, unique}
mepDbRmeplsActive: Boolean [0..1]

000O0O0OO

mepCemSequenceErrors: Integer [0..1] {readOnly, unique}
mepSentCems: Integer [0..1] {read Only, unique}
mepLbiln: Integer [0..1] {readQnly, unique}
mepLbInQutOfOrder: Integer [0..1] {readOnly, unigue}
meplbrBadMsdu: Integer [0..1] {read Only, unique}
mepUnexpectedLtrdn: Integer [0..1] {readOnly, unigue}
meplbrOut: Integer [0..1] {readOnly, unique}

ltrlngressPortldSubtype: LidpPortldSubtype [0..1] {readOnly, unique}
ItrEgress: EgressActionFieldValue [0..1] {readOnly, unigue}
ItrEgressiac: MacAddress [0..1] {readOnly, unique}
ItrEgressPortldSubtype: LidpPortldSubtype [0..1] {readOnly, unique}
ItrEgressPortld: LidpPartld [0..1] {readOnly, unigue}
ltrOrganizationSpecificTh: String [0..1] {read Only, unique}




Current Re-engineered UML from IEEE CFM (draft ieee802-dotlg-cfm) YANG — data types (3)

«Enumeration=
=] Lldp ChassisldSubtyp

«Enumeration»
LldpPortldSubtype

«DataTypes»
e = LldpChassisld

«DataTypes-
LidpPortld

=Enumeration:=
MdMNameFormatType

«DataTypes-
MdNameType

«Enumerations
MaMameFormatType

«Enumerations
MhfCreationType

«DataTypes»
MaMameType

= chassis-companent
= interface-alias
= port-component

= interface-alias
= port-component
=l mac-address

= ldpChassisId: String [1]

= lldpPortld: String [1]

=l jeee-reserved-0
= none
=l dns-like-name

= mdMameType: String [1]

= primary-vid
= char-string

=l jeee-reserved-0

= mhf-none
= mhf-default
= mhf-explicit

= maMNameType: String [1]

= mac-address = network-address = mac-address-and-uint = unsigned-intla = mhf-defer
= network-address =l interface-name = char-string = rfe2865-vpn-id
= interface-name =l agent-circuit-id =l jeee-reserved-5-31-64-255 = icc-format
= local = local = itu-reserved-32-63 =l jeee-reserved-53-31-64-255
= itu-reserved-33-63
«Enumerations «Enumerations «DataTypes «DataTypes «DataTypes «DataTypes «DataTypes» «DataTypes

FE] MpDirectionType

FE] ServiceSelectorType ServiceSelectorValue

ServiceSelectorvValueQrMone

MepldType

MepldOrZeroType

MdLevelType MdLevelOrMoneType

=l down
= up

=l jeee-reserved-0
=l vlan-id

=l isid

= tesid

=l serviceSelectorValue: Integer [1]

serviceSelectorValue OrMone: Integer [1]

= mepldType: Integer [1]

= mepldOrferoType: Integer [1]

= madLevelType: Integer [1]

mdlevelOrMoneType: Integer [1]

= segid

= path-tesid
= group-isid
=l jeee-reserved

«DataTypes»

Componentld

«Enumerations

entifierType FE] portStatusThivalue

«Enumerations
[E] InterfaceStatusThiValue

FE] HighestDefectPriority Typel

«Enumerations

«Enumerations
LowestAlarmPriority Type

«Enumerations
FE] SenderldPermissionType

sEnumeration=
FE] RelayActionFieldValue

«Enumerations
FrigState Type

«Enumeration=
FE] CemintervalType

&= componentldentifi

erType: Integer [1]| | = no-port-state-thv

= blocked = is-up
=l up = is-down
= is-testing

=l is-dormant

=l is-no-interface-status-tly

=l is-unknown

= is-not-present
= is-lower-layer-deown

=l none

= def-rdi-ccm

= def-mac-status
= def-remote-ccm
=l def-error-ccm
=l def-xcon-ccm

= all-clef

= mac-remote-errar-xcon
= remote-errar-xcon

= error-xcon

=l xcon

=l no-xcon

=l send-id-none

= send-id-chassis

= send-id-manage

= send-id-chassis-manage
= send-id-defer

= interval-invalid
= interval-300hz
= interval-10ms
= interval-100ms
= interval-1s

=l interval-10s
= interval-lmin

= fng-reset

= fng-defect

= fng-report-defect
= fng-defect-reported
= fng-defect-clearing

= relay-hit
= relay-fdb
= relay-mpdb

/f Refer to RFC 2578, This is an OBJECT Identifier
Jf Mot sure what to do here!

= interval-10min

]

)
-
ey

«Enumerations

«Enumerations «Enumeration»

«Enumerations

«Enumeration»

«Enumerations

«Enumeration=

«DataType» «Enumeration»

FE] IngressictionFieldValue EgressActionFieldValug RemoteMepState Typel MepDefectsType F=| ConfigErrors MepTaltmFlagsType Fault®larmAdressType TransportServiceAddress TransportServiceDomai
=l ingress-no-tlv = egress-no-thv =l rmep-idle = def-rdi-cem = cfm-leaf =l use-fdb-only = address = transportServicefddress: String [1]

=l ingress-ok

=l ingress-down
=l ingress-blocked
=l ingress-vid

= egress-okay
=l egress-down
= egress-blocked
= egress-vid

= rmep-start
=l rmep-failed
= rmep-ok

EEE
802

= def-mac-status
= def-remote-ccm
= def-error-ccm
= def-xcon-ccm

= conflicting-wids
= excessive-levels
= overlapped-levels

= not-specified
= not-transmitted

IR



Touch Point Model Sketch — 1: Spec approach

Spec approach:

* The leeeMep and leeeCompoinent instances will be instantiated with the G.8052.1 specified decroration.

* This approach is for augmenting the [EEE YANG with the G.B052.1 OAM YANG (which supports the G.B013/Y.1731

OAM features) S
e

«0penModelClass»

E E1H_TlaiITerminationPuinlBidilectional

«OpenModelClasss)
E MepSource

=OpenModelClasss|
H leeeMep

«OpenModelClasss ==
E MepSink «abstraction, Specify»

=0OpenMaodelClass» R
H MepBidirectional .

«abstraction, ‘Specify»
i’

! Q ETH_TrailTerminationP ointSink

«OpenModelClass»

«0OpenModelClass»
E ETH_TrailTerminationPointSourcg

«=OpenModelClass» al
E ETH_ConnectionTerminationPointBidirection:

f -
¥ -
s .
r -
r
r ’
; rl L=
. r -
* - - .
J K otahsifa_ctwﬂ, Specify=
; -
1 =0penModelClass» i e
. fr -
:;JeeeMep H leeeComponent -
- -
*  + _ietflnterface
WS T
. «abstracflon-Specify»
A hd ==
oMy
\ -
\ .
N ~
5 *

A
«abstraction, Specifys
bl

%
%
bl

E ETH_ConnectionTerminationPointSini

«OpenMaodelClass»

«OpenModelClass»
Q ETH_ConnectionTerminationPointSource




Touch Point Model Sketch — 2: Subclassing approach

Subclassing approach: The G.8052.1 Mep classes are subclasses of IEEE Mep, and G.8052.1 ETH TPs are subclasses of

IEEE Component
*The G.8052.1 MEP and TP instances will be instantiated with the inherited properties from the IEEE and IETF

superclasses.
*This gives same effect as augmenting the G.8052.1 MEP and TP YANG with the IEEE and IETF properties.

«OpenModelClass» «OpenModelClass»
«OpenModelClass» = leeeep 1 H leeeComponent
EMep [+ _ieeeMep

—

| i | 5 4

«OpenModelClass» «OpenModelClass» «OpenModelClass» «OpenModelClass»
E MepSource E MepSink E £7H_TrailTerminationPoint H ETH_ConnectionTerminationPoint|

b

*

+ _ietflnterface *

% %

«OpenModelClass» «OpenModelClass» «OpenMaodelClass»
E ETH_ConnectionTerminationP ointSink

«OpenModelClass» «OpenMaodelClass»
E MepBidirectional E ETH_TrailTerminationPointSourcd E ETH_TrailTerminationPointSink E ETH_ConnectionTerminationPointSource

7 7 i 7

«OpenModelClass» J «OpenMaodelClass»
Q ETH_TrailTerminationPointBidirection E ETH_ConnectionTerminationPointBidirectional




Touch Point Model Sketch — 3: Referencing approach

Referencing approach: The IEEE and G.8052.1 instances are instantiated and point to each other for the needed properties.

«OpenMaodelClass»
E MepSource
1

=0penModelClass» 1 «OpenModelClass=»

«OpenModelClasss E leeeMep :?ieeeMep E leeeComponent

H MepSink T+ + ietfInterface
1
«0OpenModelClass

= MepBidirectiona

«OpenModelClass» J
E ETH_TrailTerminationPointBidirection

«OpenModelClass»
E ETH_TrailTerminationPointSink

«OpenModelClass»
Q ETH_TrailTerminationPointSourcy

«0penModelClass=
E ETH_ConnectionTerminationPointBidirection;

J

«0OpenModelClass
Q ETH_ConnectionTerminationP ointSink

«0OpenModelClass=
E ETH_ConnectionTerminationPointSourc




P&R Model Sketch — 1: G.8052 MEP Pruning & Refactoring

«OpenModelClass»

= Mep

Ca «OpenModelAttribute» + adminState: AdminState [1]

Eg «OpenModelAttribute- + mepMac: MacAddress [1]

Eg «OpenModelAttnbute: + mel: Integer [1]

Cg «0OpenModelAttribute: + clientMel: Integer [1]

Ci «OpenModelAttributes + megldentifier: String [1]

Eg «OpenModelAttribute- +i1sCcEnabled: Boolean [1]

Eg «OpenModelAttribute: + ccPerniod: ODamPenod [1]

Ea «OpenModelAttribute: + ccPriority: Integer [1]

Ca «OpenModelAttnbute- + IckPeriod: OamPenod [1]

Eg «OpenModelAttribute: + lckPriority: Integer [1]

Eg «OpenModelAttribute: + localld: String [1]

Ca «OpenModelAttribute: + name: NameAndValue [1..*]

Ca «OpenModelAttrnibute- + label: NameAndValue [*]

Eg «OpenModelAttribute: + extension: MameAndValue [*]

Ca «OpenModelAttribute, Preliminary» + operationalState: OperationalState [0..1]

Ca «OpenModelAttribute, Experimental» + administrativeControl: AdministrativeControl [1]
Ea «OpenModelAttribute, Preliminary> + adminisatratveState: AdministrativeState [1]
=] «OpenModelAttribute, Preliminary= + lifecycleState: LifecycleState [1]

Color code:

* Red means remove

* Blue means keep

* Black means more thought required

* Purple means refactor

* Brown means aim to augment [EEE YANG list




P&R Model Sketch — 1: G.8052 MEP Sink Pruning & Refactoring

«DpenModelClasss
E MepSink

E& «OpenModelAttributes
E% «OpentodelAttributes
E% «OpenModelAttributes
E% «OpenModelAttributes
E& «OpenModelAttributes
Eg «OpenModelAttribute

E% «OpenhodelAttributes
[E% «OpenModelAttributes
EL «OpenModelAttributes
EL «OpeniModelAttributes
= «OpeniModelAttributes
Eg «OpeniodelAttributes
G «OpenModelAttributes
Eg «OpenModelAttributes
Eg «OpenModelAttributes

+ peerfMepRefList: Integer [*]

+ alsPeriod: OamPeriod [1]

+ aisPriority: Integer [1]

+ isCsfReported: Boolean [1]

+ isCsfRaiFdiEnabled: Boolean [1]

+ currentProblemlList: String [1]

+ bandwidthReport: BandwidthReport [1]
+ 1DmPriority: Integer [1..7]

- _onDemandDualEndedMeasurementlobControlSink: OnDemandDu...
- _proactiveDualEndedMeasurementlobControlSink: ProActiveDualEn...

+ ieeemep: leeeMep [0..1]

+ localld: String [1]

+ name: MameAndValue [1..%]
+ label: NameAndValue [*]

+ extension: MameAndValue [*]

E& «OpenModelAttribute, Preliminary= + operationalState: OperationalState [0..1]

E3 «OpeniModelAttribute, Experimental= + administrativeControl: AdministrativeControl [1]
Eg «OpenModelAttnbute, Preliminary= + adminisatratveState: AdministrativeState [1]

= «0OpenModelAttribute, Preliminary= + lifecycleState: LifecycleState [1]

Eg «OpenModelAttributes-
E& «OpenModelAttributes
Eg «OpeniModelAttributes
Eg «OpenModelAttributes
Eg «OpenModelAttributes
Eg «OpenModelAttributes:
E& «OpenModelAttributes
Eg «OpenModelAttributes
Eg «OpenModelAttributes:
Eg «OpenModelAttributes
= «OpenModelAttributes

+ adminState: AdminState [1]
+ mepMac: MacAddress [1]
+ mel: Integer [1]

+ clientMel: Integer [1]

+ megldentifier: String [1]

+ isCcEnabled: Boolean [1]
+ ccPenod: OamPenod [1]
+ ccPriority: Integer [1]

+ lckPenod: OamPeriod [1]
+ lckPriority: Integer [1]

+ svdCom: <Undefined> [1]

Question: Does IEEE YAMG have a place where we can
augment the defects (i.e., the ones in Table 2 of WD14-29,
1272017 London, such as ¢DEG, cLOC, cUNL, cMMG, cUMM,
cUMP, cUMPr, cRDI)

sHessabsened




«OpenModelClass»
E MepSource

Eg «OpenModelAttribute» + mepldentifier: Integer [1]
Eg «OpenModelAttributes + csfConfig: CsfConfig [1]
& «OpenModelAttributes + csfPeriod: OamPenod [1]
Ei «OpenModelAttribute» + csfPriority: Integer [1]
Eg «OpenModelAttributes + apsPriority: Integer [1]

[EL =0penModelAttributes - _proactiveDualEndedMeasurementlobControlSource: ProActiveDual...
EL «OpenModelAttribute» - _onDemandMeasurementlobControlSource: OnDemandDualEnded...

& «0OpenModelAttributes + ieeemep: leeeMep [0..1]

Eg «OpenModelAttributes + localld: String [1]

Eg «OpenModelAttribute» + name: MameAndValue [1..%]

Eg «OpenModelAttributes + label: NameAndValue [*]

Eg «OpenModelAttributes + extension: MameAndValue [*]

Eg «OpenModelAttribute, Preliminary- + operationalState: OperationalState [0..1]

Eg «OpenModelAttribute, Experimental= + administrative Control: AdministratrveControl [1]
Eg «OpenModelAttribute, Preliminary= + adminisatratveState: AdministrativeState [1]
&= «0penModelAttribute, Preliminary: + lifecycleState: LifecycleState [1]

E& «OpenModelAttributes + adminState: AdminState [1]

E3 «OpenModelAttributes + mepMac: MacAddress [1]

Eg «OpenModelAttributes + mel: Integer [1]

Eg «OpenModelAttributes + clientMel: Integer [1]

Eg «OpenModelAttribute» + megldentifier: String [1]

Eg «OpenModelAttributes + isCcEnabled: Boolean [1]

Eg «OpenModelAttributes + ccPenod: OamPeriod [1]

Eg «OpenModelAttribute» + ccPriority: Integer [1]

Eg «OpenModelAttributes + IckPeriod: OamPeriod [1]

Eg «OpenModelAttributes + lckPrionty: Integer [1]

«0OpenModelOperation= loopbackSeries()

«OpenModelOperation= linkTrace()

Ll L g g LRk AR L L

P&R Model Sketch — 1: G.8052 MEP Source Pruning & Refactoring

The IEEE Yang module's LtrEntry is the linkTrace. It has been re-

engineered into Bernd's UML.




P&R Model Sketch — 1: G.8052 MEP Bidirectional Pruning & Refactoring

«OpenModelClass»
= MepBidirectional

E3 «OpenModelAttribute: + _associatedRapsGroupRef: ETH_RingAutomaticProtectionSwitchingG...
3 «OpenModelAttributes + _associatedSncpGroupRef: ETH_SubMetworkConnectionProtectionG...
[EL «OpenModelAttribute: - _onDemandSingleEndediMeasurementiobControl: OnDemandSingle...
[EL «OpenModelAttrik - _proactiveSingleEndedM: tlobControl: ProActiveSingleEnd...

= «OpenModelAttributes

+ ieeemep: leeeMep [0..1]

E& «OpenModelAttribute: + peerMepRefList: Integer [*]

E& «OpenModelAttribute: + aisPeriod: OamPeriod [1]

EG «OpenModelAttributes + aisPriority: Integer [1]

E& «OpenModelAttribute: + isCsfReported: Boolean [1]

Eg «OpenModelAttributes + isCsfRdiFdiEnabled: Boolean [1]

E& «OpenModelAttributes + currentProblemlList: String [1]

E3 «OpenModelAttribute: + bandwidthReport: BandwidthReport [1]

E& «OpenModelAttributes + 1DmPriority: Integer [1..7]

=l «OpenModelAttributes + ieeemep: leeeMep [0..1]

Eg «OpenModelAttributes + localld: String [1]

g «OpenModelAttribute: + name: NameAndValue [1..*]

E& «OpenModelAttributes + label: NameAndValue [*]

Eg «OpenModelAttrik + ion: NameAndValue [*]

E3 «OpenModelAttrik Preliminary= + operationalState: OperationalState [0..1]
Eg «OpenModelAttrik Experi tal» + admini iveControl: Admini iveControl [1]
Eg «OpenModelAttrik Preliminary= + admini State: Admini iveState [1]
= «OpenModelAttrik Preli ye + lifecycleState: LifecycleState [1]

E3 «OpenModelAttributes + adminState: AdminState [1]

[E3 «Openi + mepMac: MacAddress [1]

Ez «OpenModelAttributes + mel: Integer [1]

E& «OpenModelAttributes + clientMel: Integer [1]

Eg «Openh i + Identifier: String [1]

Eg «OpenModelAttributes + isCcEnabled: Boolean [1]

E& «OpenModelAttributes + ccPeriod: OamPeriod [1]

Eg «OpenModelAttributes + ccPriority: Integer [1]

& «OpenModelAttributes + IckPeriod: OamPeriod [1]

& «OpenModelAttributes + IckPriority: Integer [1]

[Eg «OpenModelAttrik + mepldentifier: Integer [1]

& «OpenModelAttributes + csfConfig: CsfConfig [1]

& «OpenModelAttributes + csfPeriod: OamPeriod [1]

3 «OpenModelAttributes + csfPriority: Integer [1]

& «OpenModelAttributes + apsPriority: Integer [1]

= «OpenModelAttrik +1 p: leeeMep [0..1]

&

&

& +OpenModelOperat Onn VA lE el e b

% «OpenModelOperati blishProActiveDualEndedi oSkl
4§ «OpenModelOperation» getSvdCem()

& «OpenModelOperati testResp Start()

% «OpenModelOperati testResponderTerminate()

& «OpenModelOperati lisableProActivel Joh()

% «OpenModelOperations enableProActiveMeasurementiob()

& «OpenModelOperati ProActivel Job()

4§ «OpenModelOperations  getCurrentDataValues()

&% «OpenModelOperation» getHistoryDataValues()

& «OpenModelOperati —bortOnD, Al

& «OpenModelOperati getAllContainedM.

& «OpenModelOperation= blishOnD: dDualEndedh lohS e}
& «OpenModelOperati blishProActiveDualEndedi JohSource()
& «OpenModelOperati phackTest()

% «OpenModelOperation» loopbackTestTerminate()

& «OpenModelOperati

loopbackSeries()

% «OpenModelOperations
& «OpenModelOperations
4§ «OpenModelOperations
% «OpenModelOperations

loopbackDiscover()
linkTrace()
testInitiatorStart()
testlnitiatorTerminate()




P&R Model Sketch — 1: G.8052 TP Pruning & Refactoring

«OpenModelClass»
E] ETH_TrailTerminationPoint

[EG «OpenModelAttribute» + localld: String [1]

£ «OpenModelAttribute» + name: NameAndValue [1..*]

[E% «OpenModelAttribute» + label: NameAndValue [*]

£ «OpenModelAttribute» + extension: NameAndValue [*]

[E% «OpenModelAttribute, Preliminary» + operationalState: OperationalState [0..1]

[E% «OpenModelAttribute, Experimental» + administrativeControl: AdministrativeControl [1]
[E3 «OpenModelAttribute, Preliminary» + adminisatratveState: AdministrativeState [1]
&= «OpenModelAttribute, Preliminary» + lifecycleState: LifecycleState [1]

[E3 «OpenModelAttribute» + localldList: NameAndValue [*]

[E3 «OpenModelAttribute» + uuid: String [1]

[E% «OpenModelAttribute» + layerProtocolName: LayerProtocolName [1]

=] «OpenModelAttribute» + _IpSpec: LpSpec [1]

[E3 «OpenModelAttribute» + configuredClientCapacity: <Undefined> [0..1]

[E5 «OpenModelAttribute» + IpDirection: TerminationDirection [1]

=] «OpenModelAttribute» + terminationState: <Undefined> [1]

[E3 «OpenModelAttribute» + localld: NameAndValue [1..%]

= «OpenModelAttribute, Experimental» + address: Address [*]

[E «OpenModelAttribute» + alarmStatus: <Undefined> [1]

[E% «OpenModelAttribute» + crossConnectionObjectPointer: <Undefined> [1]

[E% «OpenModelAttribute» + currentProblemList: <Undefined> [1]

& «OpenModelAttribute» + alarmSeverityAssignmentProfilePointer: <Undefined> [1]
[E3 «OpenModelAttribute» + _containingPhysicalSubsystem: PhysicalSubsystem [1]

Need to check if the

should be kept or not.

auxiliaryFunctionPositionSequence

=

Need to check if IEEE YANG already has support B
for IpDirection and terminationState and
layerProtocolName

Prunned out the alarm related attributes of TTP
(i.e., alarmStatus, currentProblemList, and
alarmSeverityAssignmentProfliePointer). OAM
related alarm is covered by the fault causes at
the MEP, such as cUNP, cMMG, etc.)

[E3 «OpenModelAttribute» + auxiliaryFunctionPositionSequence: AuxiliaryFunctions [*]
E% «OpenModelAttributes» + localld: String [1]

[E% «OpenModelAttribute» + name: NameAndValue [1.*]

[E3 «OpenModelAttribute» + label: NameAndValue [*]

[E% «OpenModelAttribute» + extension: NameAndValue [*]

[E% «OpenModelAttribute, Preliminary» + operationalState: OperationalState [0..1]

[E% «OpenModelAttribute, Experimental» + administrativeControl: AdministrativeControl [1]
[E3 «OpenModelAttribute, Preliminary» + adminisatratveState: AdministrativeState [1]
= «OpenModelAttribute, Preliminary» + lifecycleState: LifecycleState [1]

[E% «OpenModelAttribute» + layerProtocolName: LayerProtocolName [1]

= «OpenModelAttribute» + _IpSpec: LpSpec[1]

[Eg «OpenModelAttribute» + configuredClientCapacity: <Undefined> [0..1]

[E3 «OpenModelAttributes + IpDirection: TerminationDirection [1]

=] «OpenModelAttributes + terminationState: <Undefined> [1]

[E% «OpenModelAttribute» + localld: NameAndValue [1..%]

= «OpenModelAttribute, Experimental» + address: Address [*]

2 L

% «OpenModelOperation» createTrafficConditioning()
{8 «OpenModelOperation» deleteTrafficConditioning()
& «OpenModelOperation» modifyTrafficConditioning()
% «OpenModelOperation» createTrafficShaping()
% «OpenModelOperation» deleteTrafficShaping()
{8 «OpenModelOperation» modifyTrafficShaping()

BE8E8E




P&R Model Sketch — 1: G.8052 TP Sink Pruning & Refactoring

«OpenModelClass»
Q ETH_TrailTerminationPointSink

[E3 «OpenModelAttribute»
[Eg «OpenModelAttribute»

=] «OpenModelAttribute»
[E% «OpenModelAttribute»
E% «OpenModelAttribute»
Eg «OpenModelAttributes
Eg «OpenModelAttribute»

+ _multiplexing: EthServerTtpSink_Pac [0..1]
+ currentProblemList: ETH_TtpProblemList [*]

[EL «OpenModelAttribute» - _ethCtpSink: ETH_ConnectionTerminationPointSink [*]
[EL «OpenModelAttribute» - _MepSink: MepSink [1..*]

+ ieeecomponent: leeeComponent [0..1]
+ localld: String [1]

+ name; NameAndValue [1..*]

+ label: NameAndValue [*]

+ extension: NameAndValue [*]

[Eg «OpenModelAttribute, Preliminary» + operationalState: OperationalState [0..1]
[Eg «OpenModelAttribute, Experimental» + administrativeControl: AdministrativeControl [1]
E% «OpenModelAttribute, Preliminary» + adminisatratveState: AdministrativeState [1]

Need to verify if the attributes _multiplexing,
_ethCtpSink, _MepSink, _vlanConfig,
_filterConfig, and ieeecompoinet are covered in
the IEEE bridge DM.

For example, the _multiplexing attribute consists
of:

PriorityRegenerate, portVid,
priorityCodePointConfig, etc.

AN

«OpenModelClass»
Q ETH_ConnectionTerminationPointSink

&= «OpenModelAttribute, Preliminary» + lifecycleState: LifecycleState [1]
[Eg «OpenModelAttribute» + localldList: NameAndValue [*]

[E3 «OpenModelAttribute»
[E& «OpenModelAttribute»
& «OpenModelAttribute»
Eg «OpenModelAttribute»
[E% «OpenModelAttribute»
= «OpenModelAttribute»

+ uuid: String [1]

+ layerProtocolName: LayerProtocolName [1]

+ _IpSpec: LpSpec [1]

+ configuredClientCapacity: <Undefined> [0..1]
+ IpDirection: TerminationDirection [1]

+ terminationState: <Undefined> [1]

[Eg «OpenModelAttribute» + localld: NameAndValue [1..*]
&= «OpenModelAttribute, Experimental» + address: Address [*]
[Eg «OpenModelAttribute» + alarmStatus: <Undefined> [1]

[Eg «OpenModelAttribute» + crossConnectionObjectPointer: <Undefined> [1]

[Eg «OpenModelAttribute» + currentProblemList: <Undefined> [1]

=l «OpenModelAttribute» + alarmSeverityAssignmentProfilePointer: <Undefined> [1]
[Eg «OpenModelAttribute» + _containingPhysicalSubsystem: PhysicalSubsystem [1]

s8ee

[Eg «OpenModelAttribute» + _lagManager: LagManager [1]

[E% «OpenModelAttribute» + _aggregatorSink: AggregatorSink [0..1]

[E% «OpenModelAttribute» + _csfReport: CsfReportSink_Pac [0..1]

[Es «OpenModelAttribute» + _csfRdiFdiEnable: CsfRdiFdiEnableSink_Pac [0..1]
£z «OpenModelAttribute» + _vlanConfig: VlanConfigSink_Pac [0..1]

£z «OpenModelAttribute» + _filterConfig: FilterConfigSink_Pac [0..1]

[EL «OpenModelAttributes - _mepSink: MepSink [*]

=] «OpenModelAttribute» +ieeecomponent: leeeComponent [0..1]

E% «OpenModelAttribute»
[E% «OpenModelAttribute»
E% «OpenModelAttribute»
E% «OpenModelAttribute»

+ auxiliaryFunctionPositionSequence: AuxiliaryFunctions [*]
+ localld: String [1]

+ name: NameAndValue [1..*]

+ label: NameAndValue [*]

Eg «OpenModelAttribute» + extension: NameAndValue [*]
[E% «OpenModelAttribute, Preliminary» + operationalState: OperationalState [0..1]
[E% «OpenModelAttribute, Experimental» + administrativeControl: AdministrativeControl [1]

E& «OpenModelAttribute, Preliminary» + adminisatratveState: AdministrativeState [1]
&l «OpenModelAttribute, Preliminary» + lifecycleState: LifecycleState [1]

Eg «OpenModelAttribute»
= «OpenModelAttribute»
E% «OpenModelAttribute»

+ layerProtocolName: LayerProtocolName [1]

+ _|pSpec: LpSpec [1]
+ configuredClientCapacity: <Undefined> [0..1]

[E& «OpenModelAttribute» + IpDirection: TerminationDirection [1]
&l «OpenModelAttribute» + terminationState: <Undefined> [1]
Eg «OpenModelAttributes» + localld: NameAndValue [1..*]

=l «OpenModelAttribute, Experimental» + address: Address [*]

& «OpenModelOperation»
& «OpenModelOperation»
& «OpenModelOperation»
& «OpenModelOperation»
& «OpenModelOperation»
& «OpenModelOperation»

sBee

createTrafficConditioning()
deleteTrafficConditioning()
modifyTrafficConditioning()
createTrafficShaping()
deleteTrafficShaping()
modifyTrafficShaping()




P&R Model Sketch — 1: G.8052 TP Source Pruning & Refactoring

«OpenModelClass»
E ETH_TrailTerminationPointSource

«OpenModelClass»
E ETH_ConnectionTerminationPointSource

Eg «OpenModelAttributes
EL «OpenModelAttributes
EL «OpenModelAttributes
«OpenModelAttributes

21 (0150 80 81 O g [0 1 401 [0 1 01 1 (0000 40 0 .0 40 0 T

+ _multiplexing: EthServerTtpSource_Pac [0.1]

- _ethCtpSource: ETH_ConnectionTerminationPointSource [*]
- _MepSource: MepSource [1..*]

+ ieeecomponent: leeeComponent [0..1]

Eg «OpenModelAttribute» + _lagManager: LagiManager [1]

Eg «OpenModelAttributes + _aggregatorSource: AggregatorSource [0..1]

E% «OpenModelAttribute: + _csfConfig: CsfConfigSource_Pac [0..1]

Eg «OpenModelAttribute: + _vlanConfig: VlanConfigSource_Pac [0..1]

% «OpenModelAttributes + _csfReiFdiEnable: CsfRdiFdiEnableSource_Pac [0..1]

EL «OpenModelAttribute» - _MepSource: MepSource [*]

=l «OpenModelAttribute» + ieeecomponent: leeeComponent [0..1]

E% «OpenModelAttribute: + auxiliaryFunctionPositionSequence: AuxiliaryFunctions [*]
Eg «OpenModelAttribute» + localld: String [1]

Eg «OpenModelAttribute» + name: MameAndYalue [1..7]

Eg «OpenModelAttribute: + label: NameAndValue [*]

Eg «OpenModelAttribute: + extension: NameAndValue [*]

Eg «OpenModelAttribute, Preliminary» + operationalState: OperationalState [0..1]

Eg «OpenModelAttribute, Experimental= + administrativeControl: AdministrativeControl [1]
Eg «OpenModelAttribute, Preliminary» + adminisatratveState: AdministrativeState [1]
=l «0OpenModelAttribute, Preliminary= + lifecycleState: LifecycleState [1]

Eg «OpenModelAttribute= + layerProtocolMame: LayerProtocolMame [1]

& «OpenModelAttribute» + _[pSpec: LpSpec[1]

Eg «OpenModelAttribute: + configuredClientCapacity: <Undefined> [0..1]

Eg «OpenModelAttribute: + [pDirection: TerminationDirection [1]

& «OpenModelAttribute» + terminationState: <Undefined> [1]

Eg «0OpenModelAttributes + localld: NameAndValue [1..%]

& «0OpenModelAttribute, Experimental= + address: Address [*]

ERES

& «0OpenModelOperations
& «OpenModelOperations
& «0OpenModelOperations
& «0OpenModelOperations
& «OpenModelOperations
& «0OpenModelOperations

BEES

createTrafficConditioning()
deleteTrafficConditioning()
modify TrafficConditioning()
createTrafficShaping()
deleteTrafficShaping()
modify TrafficShaping()




P&R Model Sketch — 1: G.8052 TP Bidirectional Pruning & Refactoring

«0OpenModelClass»
E ETH_TrailTerminationPointBidirectional

EL «OpenModelAttributes - _ethCtpBidirectional: ETH_ConnectionTerminationPointBidirectional [*]

= «0OpenModelAttributes + _mccCtp: MCC_ConnectionTerminationP oint [*

= «0OpenModelAttributes + _mep: Mep [1..*]

= «OpenModelAttribute: + ieeecomponent: leeeComponent [0..1]

E& «OpenModelAttributer + _multiplexing: EthServerTtpSink_Pac [0..1]

Eg «OpenModelAttribute: + currentProblemList: ETH_TtpProblemlList [*]

= «0OpenModelAttributes + ieeecomponent: leeeComponent [0..1]

E& «OpenModelAttributes + localld: String [1]

Eg «OpenModelAttribute: + name: MameAndValue [1..*]

EZ «OpenModelAttributes + label: NameAndValue [*]

Eg «OpenModelAttribute: + extension: NameAndValue [*]

Eg «OpenModelAttribute, Preliminary- + operationalState: OperationalState [0..1]

E& «OpenModelAttribute, Expenimental= + administrativeControl: AdministrativeControl [1]
Eg «OpenModelAttribute, Preliminary: + adminisatratveState: AdministrativeState [1]
= «OpenModelAttribute, Preliminary» + lifecycleState: LifecycleState [1]

Eg «OpenModelAttributes + localldList: NameAndValue [*]

Eg «OpenModelAttributes + uuid: String [1]

Eg «OpenModelAttribute- + layerProtocolMame: LayerProtocolMame [1]

= «OpenModelAttribute: + _lpSpec: LpSpec [1]

Eg «OpenModelAttributes + configuredClientCapacity: <Undefined> [0..1]

Eg «OpenModelAttribute- + IpDirection: TerminationDirection [1]

= «0OpenModelAttributes + terminationState: <Undefined:= [1]

Eg «OpenModelAttributes + localld: NameAndValue [1..%]

= «0OpenModelAttribute, Experimental= + address: Address [*]

Eg «OpenModelAttributes + alarmStatus: <Undefined = [1]

Eg «OpenModelAttributer + crossConnectionObjectPointer: <Undefined: [1]

Eg «OpenModelAttribute: + currentProblemList: <Undefined> [1]

= «OpenModelAttributes + alarmSeverityAssignmentProfilePointer: <Undefined = [1]
Ea «OpenModelAttribute- + _containingPhysicalSubsystem: PhysicalSubsystem [1]
Eg «OpenModelAttribute: + _multiplexing: EthServerTtpSource_Pac [0..1]

= «0OpenModelAttributer +ieeecomponent: leeeComponent [0..1]

«0OpenModelClass.

E ETH_ConnectionTerminationPointBidirectional

= «0penModelAttribute:
= «0OpenModelAttributes
= «0penModelAttributes
= «0OpenModelAttribute:

+ _aggregator: Aggregator [0..1]

+ _ethTrafficConditioning: ETH_TrafficConditioning [*]
+ _ethTrafficShaping: ETH_TrafficShaping [*]

+_mep: Mep [*]

EL «0OpenModelAttributes - _mipBidrectional: MipBidirectional [*]

EL «OpenModelAttribute» - _RapsCapableHalfMip: RapsCapableHalfMipBidirectional [0..1]
= «0OpenModelAttributes + ieeecomponent: leeeComponent [0..1]

Eg «OpenModelAttributes + _lagManager: LagManager [1]

Eg «OpenModelAttribute: + _aggregatorSink: AggregatorSink [0..1]

Eg «OpenModelAttribute» + _csfReport: CsfReportSink_Pac [0..1]

Eg «OpenModelAttributes + _csfRdiFdiEnable: CsfRdiF diEnableSink_Pac [0..1]

Eg «OpenModelAttribute» + _vlanConfig: VianConfigSink_Pac [0..1]

Eg «OpenModelAttributes + _filterConfig: FilterConfigSink_Pac [0..1]

= «0penModelAttribute: + ieeecomponent: leeeComponent [0..1]

Eg «OpenModelAttribute» + awxiliaryFunctionPaositionSequence: AuxiliaryFunctions [*]
Eg «OpenModelAttributes + localld: String [1]

Eg «OpenModelAttribute: + name: NameAndValue [1.."]

Eg «OpenModelAttributes + label: NameAndValue [*]

Eg «OpenModelAttributes + extension: MameAndValue [*]

Eg «OpenModelAttribute, Preliminary= + operationalState: OperationalState [0..1]

Eg «OpenModelAttribute, Experimental= + administrativeControl: AdministrativeControl [1]
Eg «OpenModelAttribute, Preliminary= + adminisatratveState: AdministrativeState [1]

= «0OpenModelAttribute, Preliminarys + lifecycleState: LifecycleState [1]

Eg «OpenModelAttribute:
= «0OpenModelAttributes
Eg «OpenModelAttributes

+ layerProtocolMName: LayerProtocolMame [1]
+ _|pSpec: LpSpec[1]
+ configuredClientCapacity: <Undefined> [0..1]

Eg «OpenModelAttributes + IpDirection: TerminationDirection [1]
&= «0OpenModelAttribute» + terminationState: <Undefined = [1]
Eg «OpenModelAttributes + localld: MameAndValue [1..%]

= «0OpenModelAttribute, Experimental= + address: Address [*]
Eg «OpenModelAttribute= + _lagManager: LagManager [1]

HE0E

Eg «OpenModelAttributes
Eg «OpenModelAttributes
Eg «OpenModelAttributes
Eg «OpenModelAttributes
= «0OpenModelAttributes

+ _aggregatorSource: AggregatorSource [0..1]

+ _csfConfig: CsfConfigSource_Pac [0..1]

+ _vlanConfig: VlanConfigSource_Pac [0..1]

+ _csfRdiFdiEnable: CsfRdiFdiEnableSource_Pac [0..1]
+ ieeecomponent: leeeComponent [0..1]

4§ «OpenModelOperation=
% «OpenModelOperation:
4§ «OpenModelOperations
4§ «OpenModelOperation=
% «OpenModelOperation:
4 «OpenModelOperation=

gERBLE8EsE

createTrafficConditioning()
deleteTrafficConditioning()
maodify TrafficConditioning )
createTrafficShaping()
deleteTrafficShaping()
madifyTrafficShaping()




P&R Model Sketch — 1: G.8052 TP Bidirectional Pruning & Refactoring

«0OpenModelClass»
E ETH_TrailTerminationPointBidirectional

EL «OpenModelAttributes - _ethCtpBidirectional: ETH_ConnectionTerminationPointBidirectional [*]

= «0OpenModelAttributes + _mccCtp: MCC_ConnectionTerminationP oint [*

= «0OpenModelAttributes + _mep: Mep [1..*]

= «OpenModelAttribute: + ieeecomponent: leeeComponent [0..1]

E& «OpenModelAttributer + _multiplexing: EthServerTtpSink_Pac [0..1]

Eg «OpenModelAttribute: + currentProblemList: ETH_TtpProblemlList [*]

= «0OpenModelAttributes + ieeecomponent: leeeComponent [0..1]

E& «OpenModelAttributes + localld: String [1]

Eg «OpenModelAttribute: + name: MameAndValue [1..*]

EZ «OpenModelAttributes + label: NameAndValue [*]

Eg «OpenModelAttribute: + extension: NameAndValue [*]

Eg «OpenModelAttribute, Preliminary- + operationalState: OperationalState [0..1]

E& «OpenModelAttribute, Expenimental= + administrativeControl: AdministrativeControl [1]
Eg «OpenModelAttribute, Preliminary: + adminisatratveState: AdministrativeState [1]
= «OpenModelAttribute, Preliminary» + lifecycleState: LifecycleState [1]

Eg «OpenModelAttributes + localldList: NameAndValue [*]

Eg «OpenModelAttributes + uuid: String [1]

Eg «OpenModelAttribute- + layerProtocolMame: LayerProtocolMame [1]

= «OpenModelAttribute: + _lpSpec: LpSpec [1]

Eg «OpenModelAttributes + configuredClientCapacity: <Undefined> [0..1]

Eg «OpenModelAttribute- + IpDirection: TerminationDirection [1]

= «0OpenModelAttributes + terminationState: <Undefined:= [1]

Eg «OpenModelAttributes + localld: NameAndValue [1..%]

= «0OpenModelAttribute, Experimental= + address: Address [*]

Eg «OpenModelAttributes + alarmStatus: <Undefined = [1]

Eg «OpenModelAttributer + crossConnectionObjectPointer: <Undefined: [1]

Eg «OpenModelAttribute: + currentProblemList: <Undefined> [1]

= «OpenModelAttributes + alarmSeverityAssignmentProfilePointer: <Undefined = [1]
Ea «OpenModelAttribute- + _containingPhysicalSubsystem: PhysicalSubsystem [1]
Eg «OpenModelAttribute: + _multiplexing: EthServerTtpSource_Pac [0..1]

= «0OpenModelAttributer +ieeecomponent: leeeComponent [0..1]

«0OpenModelClass.

E ETH_ConnectionTerminationPointBidirectional

= «0penModelAttribute:
= «0OpenModelAttributes
= «0penModelAttributes
= «0OpenModelAttribute:

+ _aggregator: Aggregator [0..1]

+ _ethTrafficConditioning: ETH_TrafficConditioning [*]
+ _ethTrafficShaping: ETH_TrafficShaping [*]

+_mep: Mep [*]

EL «0OpenModelAttributes - _mipBidrectional: MipBidirectional [*]

EL «OpenModelAttribute» - _RapsCapableHalfMip: RapsCapableHalfMipBidirectional [0..1]
= «0OpenModelAttributes + ieeecomponent: leeeComponent [0..1]

Eg «OpenModelAttributes + _lagManager: LagManager [1]

Eg «OpenModelAttribute: + _aggregatorSink: AggregatorSink [0..1]

Eg «OpenModelAttribute» + _csfReport: CsfReportSink_Pac [0..1]

Eg «OpenModelAttributes + _csfRdiFdiEnable: CsfRdiF diEnableSink_Pac [0..1]

Eg «OpenModelAttribute» + _vlanConfig: VianConfigSink_Pac [0..1]

Eg «OpenModelAttributes + _filterConfig: FilterConfigSink_Pac [0..1]

= «0penModelAttribute: + ieeecomponent: leeeComponent [0..1]

Eg «OpenModelAttribute» + awxiliaryFunctionPaositionSequence: AuxiliaryFunctions [*]
Eg «OpenModelAttributes + localld: String [1]

Eg «OpenModelAttribute: + name: NameAndValue [1.."]

Eg «OpenModelAttributes + label: NameAndValue [*]

Eg «OpenModelAttributes + extension: MameAndValue [*]

Eg «OpenModelAttribute, Preliminary= + operationalState: OperationalState [0..1]

Eg «OpenModelAttribute, Experimental= + administrativeControl: AdministrativeControl [1]
Eg «OpenModelAttribute, Preliminary= + adminisatratveState: AdministrativeState [1]

= «0OpenModelAttribute, Preliminarys + lifecycleState: LifecycleState [1]

Eg «OpenModelAttribute:
= «0OpenModelAttributes
Eg «OpenModelAttributes

+ layerProtocolMName: LayerProtocolMame [1]
+ _|pSpec: LpSpec[1]
+ configuredClientCapacity: <Undefined> [0..1]

Eg «OpenModelAttributes + IpDirection: TerminationDirection [1]
&= «0OpenModelAttribute» + terminationState: <Undefined = [1]
Eg «OpenModelAttributes + localld: MameAndValue [1..%]

= «0OpenModelAttribute, Experimental= + address: Address [*]
Eg «OpenModelAttribute= + _lagManager: LagManager [1]

HE0E

Eg «OpenModelAttributes
Eg «OpenModelAttributes
Eg «OpenModelAttributes
Eg «OpenModelAttributes
= «0OpenModelAttributes

+ _aggregatorSource: AggregatorSource [0..1]

+ _csfConfig: CsfConfigSource_Pac [0..1]

+ _vlanConfig: VlanConfigSource_Pac [0..1]

+ _csfRdiFdiEnable: CsfRdiFdiEnableSource_Pac [0..1]
+ ieeecomponent: leeeComponent [0..1]

4§ «OpenModelOperation=
% «OpenModelOperation:
4§ «OpenModelOperations
4§ «OpenModelOperation=
% «OpenModelOperation:
4 «OpenModelOperation=

gERBLE8EsE

createTrafficConditioning()
deleteTrafficConditioning()
maodify TrafficConditioning )
createTrafficShaping()
deleteTrafficShaping()
madifyTrafficShaping()




Links to ITU-T Recommendations

G.774 “SDH: Management information model for the network element view” http://www.itu.int/rec/T-REC-G.774/en
G.783 “Characteristics of synchronous digital hierarchy (SDH) equipment functional blocks” http://www.itu.int/rec/T-REC-G.783/en
G.784 “Management aspects of synchronous digital hierarchy (SDH) transport network elements” http://www.itu.int/rec/T-REC-G.784/en

G.798 “Characteristics of optical transport network hierarchy equipment functional blocks” http://www.itu.int/rec/T-REC-G.798/en

G.800 “Unified functional architecture of transport networks” http://www.itu.int/rec/T-REC-G.800/en

G.803 “Architecture of transport networks based on the synchronous digital hierarchy (SDH)” http://www.itu.int/rec/T-REC-G.803/en

G.805 “Generic functional architecture of transport networks” http://www.itu.int/rec/T-REC-G.805/en

G.806 “Characteristics of transport equipment - Description methodology and generic functionality” http://www.itu.int/rec/T-REC-G.806/en
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Functional Architecture of Transport Networks

 (G.800/ G.805 functional model
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G.806 atomic functions and MCC input/output
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Equipment management architecture/G.7710

Management
Information

MP
Reference Point

Equipment Management Function (EMF)

Date & Time Functions

Fault Management

Configuration Management

Account Management

Performance Management

Security Management

Control Plane Function

==

Date & Time
Interface

Management
Plane
Interface

Control
Plane
Interface

Local Alarm
Interface

Network Element Function (NEF)

Date & Time
Information

Management
Plane
Information

Control
Plane
Information

Local Alarm
Information

Message
Communication
Function
(MCF)

from
External Time Source

to/from
Management Plane
(e.g., EMS, peer NE)

to/from
Control Plane
(e.g., EMS, peer NE)

to/from
Local Craft Terminal

»
»

to
Local Alarms

v

Management
Information Base
@ Managed Object




G.805 atomic function to Management Entity Mapping

Figure 2/G.852.2
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Transport Functional Model (FM) to Information Model (IM) modeling

ITU-T FM ITU-T IM
'-aye’_examp'es o ) G.874.1, G.8052, G.8152
LR x=0TU Expanded G.805 Rationalized Representation
LRy = ODU (HO) . TTP/CTP
LR z = ODU (LO) cp Representation (G.805/ G.800 terms)
CP
LRz
-----------------------
AP AP
lexible
TCP
TCP

AP AP
ate)
TCP
TCP
cP
LR x
-----------------------
AP AP
TCP

TCP

EEE lRw




Derivation of LTP & LP from TTP & CTP
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