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ISOMISetup Ve

A Informal
I Not associated to angDO
i a2RStSNBR 2F Ol NA2dza {5ha aaAldaAy3a
I Results are not binding to ai8DO

A Inter-SDO

A Open Model
I Open Source
I Using Open SourceDNracilities
A Initiative
I Because of abbreviatiohSOM J
I TeamA IISOMTL ; GroupA IISOMQG
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ISOMISetup Ve

A Organization
I Start with Modeling Infrastructure Team
(Core Model is covered by a joined SDO activity outside [ISOMI)
I KickOff March 30, 2016

I Infrastructure Team conference calls every week (Wednesdays ¢ 2:800 CET)
Moderation rotate between participants

I UML to YANG Mapping conference calls every week (Wednesdayscis@D CET)

A Collaboration Platform
T Wiki
(https://wiki.opennetworking.org/display/OIMT/IISOMI

I GitHUbEAGLEOpenModel-Profileand-Tools

(https://github.com/OpenNetworkingFoundation/EAGOpenModelProfileand-Tool9
A UML to xx Mappings
I UML to YAN@, most mature
I UML toOpenAP{JSON} draft
I UML toProtoBufA draft
I UML to TOSCA starting
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https://wiki.opennetworking.org/display/OIMT/IISOMI
https://github.com/OpenNetworkingFoundation/EAGLE-Open-Model-Profile-and-Tools

ISOMI Documentation

A UML Modeling Guidelines (11ISOMI 514)
i Last published versiofy v1.2, Sept. 2016
i Latest working draffy v1.3.04, Nov. 2017
A UML Profiles and Style Sheets
I OpenModelProfilev0.2.13

|
i OpenlinterfaceModelProfilev0.0.8
i ProfileLifecycleProfilev0.0.4
i Style sheet for class diagrams
i Githubrepository:UmlProfiles
A Papyrus Guidelines (IISOMI 515)
i Last published versiofy v1.2, Sept. 2016
i Latest working draff, v1.3.04, Jan. 2018
A UML to YANG Mapping Guidelines (IISOMI 531)
i Last published versiofy v1.0, Sept. 2016
i Latest working drafy v1.1.05, Nov. 2017
UML to YANG Mapping Tool
i Githubrepository:UmlYangTools
UML toOpenAPMapping Guidelines (IISOMI 543)
i Latest working draff, v0.8, Jan. 2018
UML toProtoBufMapping Guidelines (IISOMI 544)
i Latest working drafy, v0.3, Jan. 2018
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https://3vf60mmveq1g8vzn48q2o71a-wpengine.netdna-ssl.com/wp-content/uploads/2014/11/IISOMI_514_UML_Modeling_Guidelines_v1.2.pdf
https://wiki.opennetworking.org/download/attachments/265846807/Draft_IISOMI-514_UML_Modeling_Guidelines_v1.3.04.docx?version=1&modificationDate=1509698317325&api=v2
https://github.com/OpenNetworkingFoundation/EAGLE-Open-Model-Profile-and-Tools/tree/ToolChain/UmlProfiles
https://3vf60mmveq1g8vzn48q2o71a-wpengine.netdna-ssl.com/wp-content/uploads/2014/10/TR-515_Papyrus_Guidelines_v1.2.pdf
https://wiki.opennetworking.org/download/attachments/265846807/Draft_IISOMI-515_Papyrus_Guidelines_v1.3.04.docx?version=1&modificationDate=1516354070000&api=v2
https://3vf60mmveq1g8vzn48q2o71a-wpengine.netdna-ssl.com/wp-content/uploads/2014/11/IISOMI_531_UML_YANG_Mapping_Guidelines_v1.0.pdf
https://wiki.opennetworking.org/download/attachments/265846823/Draft_IISOMI-531_UML-YANG_Mapping_Gdls_v1.1.05.docx?version=1&modificationDate=1509698156932&api=v2
https://github.com/OpenNetworkingFoundation/EAGLE-Open-Model-Profile-and-Tools/tree/ToolChain/UmlYangTools
https://wiki.opennetworking.org/download/attachments/266141701/oimt2018.RJ.001.01_Draft-ONF-TR-xxx_v1.0-info_UML-OpenAPI-Mapping.docx?version=1&modificationDate=1516584775000&api=v2
https://wiki.opennetworking.org/download/attachments/285114401/oimt2017.CH.001.00_Uml-to-ProtoBuf-Mapping.docx?version=1&modificationDate=1512109219000&api=v2

ISOMIGUIDELINES
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UML to DS Mapping UML toOpenAPIIISOMI 543

UML to YANG: ||SOM@>\

TR513: Common Information Model Overview
(structure, development process)

o % Guidelines UML toProtoBuf [ISOMI 544
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UMLModeling Guidelines|(SOMI514) ¢&¥

o Do o Do D»

To I

A
A

AT
E

MODELING

Goal: AssurenSDGwide consistent information models e

Not aUMLtutorial!

Defines guidelines for creation of protoen¢utral UMLinformation models
Not specific to anysDQtechnology or management protocol

Constraints the definetdMLbasic model elementdJMLartifacts)
Only a selected subset of these artifacts are used

Documentation of each basic model artifact:
i Short description
i Graphical notation examples
i Properties

UMLtool: Papyrus

Model is split into a static part (object classes / signals and its attributes) and a dynamic part
(operations / naotifications)

Definition ofUMLartifact propertiesA Meta Model
i Standard propertiesl{ ML Specification)
i Tool provided properties (Papyrus)
i Additional specific propertiesJMLProfile)
Modeling patterns
Diagram guidelines

L
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UML Modeling Guidelines (IISOMI 514)
Model Infrastructure Files

MODELING
LANGUAGE

~¥ OpenModel_Profile.profile

Applied
Profile

=¥ Profilelifecycle_Profile.profile

E OpenModelProfile RequiredStereotypes

B OpenhodelProfile_OptionalStereotypes

Applied )
Profile Apply Profile
to Model
E® «fPackage, Modell ibrarys Primitive Types
v Apply Profile _ - ImportUML i B «EDataTypex Boolean
. . to Model Primitive Types | @ «EDataTypes Integer
~ 3 OpenlnterfaceModel_Profile.profile ~1 KoModel b B oEDataTypes Real
b B «EDataTypes String
b B «EDataTypes UnlimitedMNatural
Import Import
Data Types
Style Sheets] Library

) % | ClassDiagramStyleSheet.css Em «Meodellibrarys CoreCommonDataTypes
— optlonal B2l «Modellibrary= ImplementationCommeonDataTypes

-2 mandatory
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Papyrus GuidelinedISOMI515) B

A UMLTool Papyrus

Homepagehttps://www.eclipse.org/papyrus/

o

Open Source, Eclipse pluy

Homepagehttp://www.eclipse.org/modeling/
A Recommended versions

A Running Papyrus:

A Git
:
.
'

January 2018

90t ALIAS OSNEAZ2Y
Papyrus version 3.2.0 RC4
Gendocversion 0.6.0

noT OH

How to download

How to install

How to import an existing model
How to importRSAmodels
Generating documentation

Models and Profiles

File structure

Team development / Model splitting

template

Document and Version Management
Homepagehttps://github.com/

Model structure onGitHub
GitHubwork flow

[ISOMI / Bernd Zeuner (DT)

GhE&3Sy¢

frz pd

rrl@mg

Gendoc ™™ (£
/) documentation

@ git

GitHub
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https://www.eclipse.org/papyrus/
http://www.eclipse.org/modeling/
https://github.com/
https://en.wikipedia.org/wiki/File:Papyrus.PNG

Tooling FAPI Example

4 |GE:I’ TapiModel [ONFOpenTransport develop]|

I+ [y figures
[} OpenModelClassDiagram.css
[+~ CoreModel
[+ “ % OpenMedel_Profile.profile
[ “% Tapi
[+~ TapiConnectivity
[+ <} TapiEth
i ~ % TapiModel
[+ # % TapiNotification
[ <% TapiOch
i “ % TapiQdu
[+ # % TapiPathComputation
I+ “ 3 TapiTopology
i~ % TapiVirtualMetwork
) README.md

4 |E3 TapiSwagger [ONFOpenTranspert develop]|

[# README.md
|5 swagensh
@, Tapi.swagger
=) TapiConnectivity.swagger
p ty.swagg
5, TapiEth.swagger
P 99
@, TapiNotification.swagger
=) TapiQch.swagger
p g9
@ TapiOchSpec.swagger
@, TapiOdu.swagger
|5 TapiOduSpec.swagger
@ TapiPathComputation.swagger
@, TapiTopology.swagger
|5 TapiVirtualNetwork.swagger

4 ﬁ' TapiYang [ONFOpenTransport develop]|

[+ [y img
I+ [ pyang_uml
[ Eﬂi tree
Eg plantuml.7997 jar
fat) pomuxml
[} README.md
@ Tapi.yang
e TapiConnectivity.yang
e} TapiEth.yang
@ TapiMotification.yang
e} TapiOch.yang
e} TapiOdu.yang
@ TapiPathComputation.yang
e} TapiTopology.yang
e} TapiVirtualNetwork.yang
@ yangen.sh

~¥ ProfileLifecycle_Profile.profile

Eeg Lifecycle

-3 OpenModel_Profile.profile

g OpenModelProfile_RequiredStereotypes

[ OpenModelProfile_OptionalStereotypes
g Lifecycle

<% OpenlnterfaceModel_Profile.profile

<€

/

{

ﬂ ClassDiagram5StyleSheet.css

Apply Profile Apply Profile #
to Model to Model B «fPackage, Modellibrary= UML Primitive Types
i B «EDataTyper Boolean
B «EDataType» Integer
TAPModel = i B =EDataType= Real
Ef_-, Project Explorer &2 Import UML b B «EDatoTypes String
Primitive Types i sED gt Lpantinlimibod-atuset
Import
Class Diagram

Style Sheets

B2 «Medellibrary= CoreCommonDataTypes
E=1 «Modellibrary= ImplementationCommeonDataTypes

CoreModel

B9 «OpenModelblements CoreModel

[ B3 «OpenModelflements CorefoundationModule

[ B3 «OpenModelflements CoreModelEnhancements

[ B3 «OpenModelflements CoreMetworkModule

[ B3 «OpenModelflements ExplanatoryFiguresUsedind DocumentsAndSlides

b 55 <<OpenModelElements > <Package Import> UML Primitive Types )

=3 mandatory
== optional

[ISOMI / Bernd Zeuner (DT) 12




UMLTo YANG Mapping Guidelines
(IISOMI531)

A Not a YANG Tutorial!

A UMLis object oriented whereas YANG is tsteuctured
A need to identify a single root node

A SingleUMLmodel mapped to single YANG module

A Mappings are defined for UML
I Object Classes

I Class Attributes

I Data Types (incl. Primitive Types and Enumerations)
I Associations

I Interfaces

I Operations (incl. Parameters)

I Notifications

I Artifact Lifecycle

|

UML-Patterns
A UMLrecursion
A Conditional packages
A XOR Choice
A Proxy Classes

January 2018 [ISOMV Bernd Zeuner (DT)
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UML To YANG Mapping Example %

UMLmodel

T re——
)

Pa Dﬁ)

s I

YANG Tool

L) ]

| module | | node | | leaf | | leaf-list | | type | | rpc |
YANG module

list Classl {
key classlId;
description "This object class models the...™;
leaf classlId {
type string;
config false;

zopenhlodelClass=
H Class1

}
2/1&31’ attributel {

= =openhodelAttributes + classlld: String [1] {rW

=] =openiModelAttribute= + attributel: String [1]

=l «openiModelittributes {valueRange=1-100} + attribute: Integer [2..6]

= =openhodelAttributes {islnvariant=false} + attribute3: Boolean [1] = true {r
=] =openiodelAttribute= + attributed: Enumerationl [1] = LITERAL 2 {read

type string;
mandatory true;
config false;

}

Only, unique}

by, unigque} \

/

\

—> leaf-list attribute2 {
type intd {
range "1-1@8";
¥

min-elements 2;

e

zEnumerations
Enurnerationl
= LITERAL 1
= LITERAL 2

7
This object class models the ...

= LITERAL 3

January 2018
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max-elements &;

leaf attribute3 {
type boolean;
default true;
config false;
ompExt:isInvariant;

leaf attributed {
type enumeration {
enum LITERAL_1;
enum LITERAL 2;
enum LITERAL_3;

default LITERAL_2;
config false;

14



=
(Papyrus)XMI To YANG Mappin >

Example

<packagedElement xmi:type="uml:Class" xmi:id="_GSwpIGaFEeSz0YTvir813jA" name="Classl"> list Classl {
<ownedComment xmi:type="uml:Comment" xmi:id="_TNbulGaSEeSz0YTv¥rB1jA" annotatedElement="_G5wpIGaFEeSz0YTvir81jA"> key class1Id;
<body>This object class models the ...</body> description "This object class medels the...™;
</ownedComment > ~ ]_EE'F r1a<<1Td {
<ownedAttribute xmi:type="uml:Property" xmi:id=" dGFPcGaHEeSz0YTvXr81jA" name="classlId" isReadOnly="true"> e

<type xmi:type="uml:PrimitiveType" href="pathmap://UML_LIBRARIES/UMLPrimitiveTypes.library.unl#String"/> type string;

</ownedattributs> config false;
<ownsdAttribute xmi:typs="uml:Property" xmi:id="_TkSbAGaFEsSz0YTvXr81jA" nams="attributel">

<type xmi:type="uml:PrimitiveType" href="pathmap://UML_LIBRARIES/UMLPrimitiveTypes.library.uml#sString"/> > leaf attributel {
</ownedAttribute> ‘type string;

z0YTvAr81jA" name="attribute2">
<type xmi:type="uml:PrimitiveType" href="pathmap://UML I/IBRARIES/UMLPrimitiveTypes.library.uml#Integer"7>
ype="uml:Literallnteger" mi:id=" L1941GaGEeSz0YTvir8ljA" value="2"/>
:id="_L19A4WaGEeSz0YTvXrBljA" value="6"/>

<ownedAttribute xmi:type="uml:Property" xmi:id=" ¥b2icGaFE config false:
. El

h
leaf-list attribute2 {

type intd {
range "

<lowerValue xmi:
<upperValue xmi:type="uml:LiteralUnlimitedNatural" xmj
</ownedAttribute>
<ownedAttribute xmi:type="uml:Property" xmi:id="_OculfGaGEeSz0YTv¥r81jA" nams="attribute3" isReadOnly="true">

.1ea";
<typs xmi:typs="uml:PrimitiveTyps" hrsf="pathmap://UML_LIBRARIES/UMLPrimitiveTypss.library.uml#Boolsan"/>
=" THUVsGaGEeSzOYTvXr8ljA" value="true"/>

<defaultValue xmi:type="uml:LiteralBoolean” xmi
</ownedAttribute>

<ownedAttribute xmi:type

min-elements 2;
max-elements 6}

'uml :Property” xmi:id=" AQpCoGs3EeSAwpRKo vs2A" name="attributed" type="_do9vgGaGEeSz0YTvir8lja"
if: id="_ ¥raGoGs3EeSAwpRKo vs2A" value="LITERAL 2"/>

}

leaf attribute3 {
type boolean;
default true;
config false;

<defaultvalue xmi:type=
</ownedAttribute>
</packagedElement>

wnl:LiteralString” m

<onfProfile:OnfAttribute xmi:id="_ ¥b2icWaFEeSz0YTvXrB8ljA" valueRange="1-100" b

= _Property="_ ¥b2icGaFEesSz0YTvir8l T

leaf attributed4 {

ype enumeration {
enum LITERAL 1;
enum LITERAL 2;
enum LITERAL_3;

/t
<packagedElement xmi:type="uml:Enumeration" xmi:id=" do%vgGaGEeSz0Y¥TvXrB8ljA" nams="Enumerationl">

<pwnedLiteral xmi:type="uml:EnumerationLiteral" xmi:id=" gpLYMGaGEeSz0YTvir8ljA" name="LITERAL 1"/>

<ownedLiteral xmi:type="uml:EnumerationLiteral" xmi:id=" i6X-wGaGEeSz0YTvir8ljA" name="LITERAL 2"/>
<ownedLiteral xmi:type="uml:Enumerationliteral" xmi:id=" laApB8GaCGEeSz0Y¥Tvir8l1jA" name="LITERAL 3"/> default LITERAL 2;
</packagedElement> config false;

—> Mapping XMA YANG
Mapping within XMI
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i

Mapping Tools N

A Mapping tools
i Initially UMLA YANG; already working

UMLto YANG MappinGdls
UMLModel > YANG Modul

ISOMBb14 IETHRFG020

I Others likeUMLA JSONuwill follow
I YangA OpenAPISONRestConfseneration Tool is already available

T https://github.com/OpenNetworkingFoundation/EAGmenModel-Profile-
and-Tools/tree/ToolChain/UmlYangTools

January 2018 [ISOMV Bernd Zeuner (DT) 17


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

AT
E

Pruning&Refactoringrool Ve

o o

Supporting tool under development

Some work is carried out on tooling to prepare a cloned model that is
dealing with the keypruning&refactoringcapability that gave rise t6API

IM from the Core Model and also highlight subsequent changes comparec
to the Core Model

Workis continuing

January 2018 [ISOMI / Bernd Zeuner (DT) 18
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Pruning&Refactoringlool
Basic Functions

<
N

A Clone Function
I Clone every class, attribute

Source m m @ and association to form the
target information model

A Comparison Function

Input

i i . i I Link peer component in
Clone A 1 source and target with PR
o i i i Realization
Target i i i Mapping I Compare features of the
IM class attri assoc Model peer components and
record results in the
comment of the realization
Output Output

January 2018 [ISOMI / Bernd Zeuner (DT) 19



Thank you!
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BACKUP
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UMLto YANG Tool

UMLmodel

U

m UML to
YANG Tool

module node leaf leaf-list type rpc

YANG module

January 2018 [ISOMI / Bernd Zeuner (DT) 22



Tooling Overview

i _
R@W@p )
\¥

git & eclip

@ YANG IDE

PR Jsonditor
v Swagger
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https://en.wikipedia.org/wiki/File:Papyrus.PNG
https://upload.wikimedia.org/wikipedia/commons/1/17/Yin_yang.svg

