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Objectives

• Objectives of this joint workshop session #4

– Information sharing

• IEEE
– IEEE 802.1Qcp (Bridge YANG DM)

– IEEE 802.1Qcx (CFM YANG DM)

– IEEE 802.3 Ethernet YANG DM definition

– IEEE 1588 YANG DM

• ITU-T 
– ITU-T Information and Data modeling

– G.8052.1 Transport Ethernet OAM Information Model and Data Model

– Identify input for the Q14/15 Interim meeting (Tomorrow 28 Jan.)



Objectives

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

From Q14/15 perspective; could be updated 

– Ensure alignment of the IEEE 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

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

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

– Identify 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



ITU-T Q14/15 Modeling Work

• Mandate

• Scope

• Modeling Methodology

• UML to YANG Generation

• Status

• Alignment

– Augmentation

– Pruning/Refactoring



Q14/15 Mandate & Scope
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 requirement, information model, data model

Generic SDH OTN (L1)
Carrier 

Ethernet
MPLS-TP Media (L0) Sync

Transport 
Architecture

G.800
G.805

G.803 G.872 G.8010 G.8110.1

G.media
G.8265.1
G.8275.1
G.8275.2Equipment 

Function
G.806 G.783 G.798 G.8021 G.8121.x

Mgmt/Control 
Requirement

G.7710 G.784 G.874 G.8051 G.8151
G.media-

mgmt
G.sync-
mgmtInformation 

Model
G.7711

G.774.1-10 
(CMISE)

G.874.1 G.8052 G.8152

Data Model G.874.x
G.8052.x 
(.1 YANG)

G.8152.x

Q14

Q10, Q11
Q12, Q13



Model Development Methodology

Core Model G.7711 / ONF TR-512

• Forwarding & Termination
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• ….
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UML Modeling Guidelines evolution

NGCOR

Modelling Requirements

ITU-T SG15

Modelling Guidelines

UML Modeling Guidelines

ONF TR-514

JWG MA

Model Repertoire

 

multi
SDO

UML Modeling Guidelines

IISOMI 514

Other candidates:
• ONAP
• OIF
• …



Information Model evolution
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Influence Across Standards and Open Source

TAPI FRS

Use cases & Requirements
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Pruning/Refactoring example

OTN

(G.874.1)

ETH

(G.8052)

MPLS-TP

(G.8152)

TAPI UML Information 

Model
Core Information Model

(TR-512 / G.7711)
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How: Spec model approach (TR-512.7 / G.7711 Annex G)
What: Technology IMs



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): IISOMI-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. Run the 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/


UML to YANG Mapping Tool - Demo
• X 



Status of ITU-T Technology-specific and Generic Information Models
• G.874.1 – OTN (L0, L1)

– V1 (01/2002); UML using Rational Rose

– 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 IISOMI

 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 IISOMI

 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 IISOMI

• G.7711 – Generic, Nodal and Network view

– V1 (08/2015); Using Papyrus; Same UML Modeling Guidelines and Open Model Profile with IISOMI

– V2 (12/2016); Using Papyrus; Same UML Modeling Guidelines and Open Model Profile with IISOMI

– 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

 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-dot1q-cfm) YANG for
Alignment
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Backup material



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 



Current Re-engineered UML 
from IEEE CFM (draft 
ieee802-dot1q-cfm) YANG



Current Re-engineered 
UML from IEEE CFM
(draft ieee802-dot1q-
cfm) YANG – detailed



Current Re-engineered UML from IEEE CFM (draft ieee802-dot1q-cfm) YANG – detailed (1)

(2)



Since the IEEE CFM YANG 

(draft ieee802-dot1q-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.

Current Re-engineered 
UML from IEEE CFM
(draft ieee802-dot1q-cfm) 
YANG – detailed (2)

(1)



Since the IEEE CFM YANG 

(draft) model is still unstable, 

we decide to put on-hold the 

re-engineering around the 

unstable CFM YANG draft 

model.  We will just use the 

current available re-

engineered UML (in particular 

the lists of attributes of the 

MEP, MepDb, and LtrEntry) as 

the base for pruning the 

G.8052 model for G.8052.1.

Current Re-engineered UML from IEEE CFM (draft ieee802-dot1q-cfm) YANG – data types (3)



Touch Point Model Sketch – 1: Spec approach



Touch Point Model Sketch – 2: Subclassing approach



Touch Point Model Sketch – 3: Referencing approach



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



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



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



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



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



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



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



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



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



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

• G.809 “Functional architecture of connectionless layer networks” http://www.itu.int/rec/T-REC-G.809/en

• G.872 “Architecture of optical transport networks” http://www.itu.int/rec/T-REC-G.872/en

• G.874 “Management aspects of optical transport network elements” http://www.itu.int/rec/T-REC-G.874/en

• G.874.1 “OTN: Protocol-neutral management information model for the network element view” http://www.itu.int/rec/T-REC-G.874.1/en

• G.7710 “Common equipment management function requirements” http://www.itu.int/rec/T-REC-G.7710/en

• G.7711 “Generic protocol-neutral information model for transport resources” http://www.itu.int/rec/T-REC-G.7711/en

• G.8010 “Architecture of Ethernet layer networks” http://www.itu.int/rec/T-REC-G.8010/en

• G.8021 “Characteristics of Ethernet transport network equipment functional blocks” http://www.itu.int/rec/T-REC-G.8021/en

• G.8051 “Management aspects of the Ethernet transport (ET) capable network element” http://www.itu.int/rec/T-REC-G.8051/en

• G.8052 “Protocol-neutral management information model for the Ethernet transport capable network element” http://www.itu.int/rec/T-REC-G.8052/en

• G.8110.1 “Architecture of the Multi-Protocol Label Switching transport profile layer network” http://www.itu.int/rec/T-REC-G.8110.1/en

• G.8121 “Characteristics of MPLS-TP equipment functional blocks” http://www.itu.int/rec/T-REC-G.8121/en

• G.8151 “Management aspects of the MPLS-TP network element” http://www.itu.int/rec/T-REC-G.8151/en

• G.8152 “Protocol-neutral management information model for the MPLS-TP network element” (Draft in progress)

• M.3100 “Generic network information model” http://www.itu.int/rec/T-REC-M.3100/en

• Q.840.1 “Requirements and analysis for NMS-EMS management interface of Ethernet over Transport and Metro Ethernet Network (EoT/MEN)” 
http://www.itu.int/rec/T-REC-Q.840.1/en
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Functional Architecture of Transport Networks
• G.800 / G.805 functional model

– Adaptation, Termination, Link, Subnetwork, Layer network, Recursion, Partitioning

... ...

...

...

...

G.800-Amd.1(09)_F06

Access groupLayer network

Largest
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Access port point

Forwarding end port

Termination

Largest subnetwork Access group

Layer network



G.806 atomic functions and MCC input/output



Equipment management architecture/G.7710
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G.805 atomic function to Management Entity Mapping

Figure 2/G.852.2



Transport Functional Model (FM) to Information Model (IM) modeling
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Derivation of LTP & LP from TTP & CTP
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