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1 Introduction

This Technical Recommendatibas been developed within ISOMhformallnteSDO Open
Modell nitiative) and is published by ONF.

[ISOMI is an open source project foundedUML model designers from various SDOs like

ETSINFV, ITUT, MEF, ONF and TM Forum.

The goal is to develop guidelines and tools for a harmonized modeling infrastructure that is not
specific to any SDO, technology or management protocol and can theadeyusll SDOs.

The deliverables are developed in an open sou
Attribution 4.0 International Public Licensebo

This documentefines the guidelines that have to be taken into account during the creation of a
protocotneutral UML (Unified Modeling Language) information modsing the Open Source
tool PapyrusThe Guidelines are not specific to 8O, technology or management protacol
References are written in an SDd@utral form e n c | o s ;eedch DO will have ah DO

~

speci fic Amappplacaoldeabl ed for t hese

1 XxxModel
Any Papyrus UML model.
1 {XxxModel}
Identifies the URI of th&itHub repository containing théxxModel.

2 References
[1] Papyrus Eclipse UML Modeling Toohi{tps://www.eclipse.org/papyrys/

[2] Eclipse(https://eclipse.org/
[3] Uni fied Model i ng hitpifgwadgedg ( UMLE) (

[4] ISOMI 514AUML Modeling
Guidelineshttps://www.opennetworking.org/images/stories/downloads/sdn
resources/technicaéports/UML ModelingGuidelines_Version -1.pdf
Last published versiop v1.3, July 2018

[5] ISOMI Wiki
(https://wiki.opennetorking.org/display/OIMT/IISOM)

[6] OpenSourceSDN Project EAGLE
(https://github.com/OpenNetworkingFoundation/EAGOBenModelProfile-and Tools)

[7] OpenModelProfile
(https://github.com/OpenNetworkingFoundation/EAGOBerModelProfile-and
Tools/tree/ToolChain/UmlProfilgs

[8] Eclipse Gendochttps://www.eclipse.org/gendqc/
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3 Abbreviations

API
ARO
ASCII
DS
IDE
[ISOMI
IM
IMP
ITU-T
JSON
NBI
OF
oT
RSA
SDO
UML
URI
URL
XML
WG

Application-Programmig-Interface

Association Resources OnlinekE
American Standard Code for Information Interchange

Data Schema

IntegratedevelopmenEnvironment

Informal InterSDO Open Model Initiative

Information Model

Information Modeling Project (ONF Services Area)

International Telecommunication UniénTelecommunication Standardization Sector
JavaScript Objed¥otation

NorthBound Interface

Open Flow

Optical Transport

Rational Software Architect (UML tool from IBM)

Standards Developing Organization

Unified Modeling Language

Uniform Resource Identifier

Uniform Resource Locator

Extensible Markup Language

Working Group

4 Documentation Overview

This document is part ofauite of guidelinesThe location of this document within the
documentation architecture is showrFigure4-1 below:
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Figure 4-1: Specification Architecture

5 Getting Papyrus Running

5.1 Applied Tool Versions

The Open Source UML tool Papyrus is a piador the Open Sourcefegrated development
environment (IDEEclipse.

Applied tool versions for this guideline:

1 Eclipseversion4.7.2 iOxygero
1 Papyrusversion3.2.0 RC4
1 Gendoc version 6.0

This clauseexplains how to get Papyrus runningtbe targePC and how to import a model
Working with submodelsis describedn clauseb.
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5.2 Downloading Papyrus

5.2.1 Downloading Latest Version

This is the easiest waf getting Papyrudn this download approach, the Papypaskage
alreadyincludesEclipse.

Installing the latest available versions of Eclipse and Papynus i:commendedsince this is
not tested and the migration of models created in previous vensiay cause errors.

Note: This download approach providiée nightly builds oPapyrus versio3.x.x which is
fiFor advanced users and pione2r8  anat the version that is used at present!

The latest version d?apyruscan be downloadeals a complete software packdgem the
Papyrus homepagettps://eclipse.org/papyrus/download.htifthe software package contains
Papyrus and also the corresponding Eclipse software; i.e., Ecépsenot be available in
advance otthe targefPC.

Papyrugs available for various platforms:

Weekly RCP

For advanced users and pioneers, you can access the latest commits done within Papyrus
by accessing its nightly builds...

Oxygen (3.2.0) nightly

BE | 328its [ 64 Bits l
A ;| 328its
L

' | 64 Bits

A
S—

64 Bits l

Figure 5-1: Papyrus Download Page

8 Papyrus releas@.x) requires a B compatible JVM 8
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Once downloadeduist extract the downloaded Zije (i.e., PapyrusEclipse need nobe
Ai nstal ItaggdtPCyon t he

. configuration
| features

| p2

. plugins

.. readme

e e S S

|| .eclipseproduct
|| artifacts.xml

|"‘1 papyrus.exe
4F | papyrus.ini

Figure 5-2: Content of the Papyrus Folder after Extracting the Zip-file

To launchPapyrusdoubleclick on the “# papyrus.exe fije.

E%Zd@ﬂ
S ’PéPaQI &

Oxygen

%] o] x ] &

Figure 5-3: Initial Papyrus Welcome Icon

After launchingPapyrus adefault = workspace folder is createih the home directory
(67 us er s/ < u)sTeerwsrkspaaemrdiguration information is contained in the

. .metadata folder: (which is automatically created):
4 | workspace
0. .metadata

Any empty(need not be emptyut is recommendedolder - anywhere- can be used as
workspacefolder. The workspace can be selected duringatwechof Papyrus
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#J Eclipse Launcher @

Select a directory as workspace

Papyrus uses the workspace directory to store its preferences and developrnent artifacts.

Workspace: Ch\lUsers\ 58 " YPapyrusOxygenWorkspace -

[ Use this as the default and do not ask again

b Recent Workspaces

Launch l ’ Cancel

Figure 5-4: Selecting a Workspace

Continueat clauseb.3.

5.2.2 Downloading Applied Version

In this approach, one needs to download and launch Eclipse and then add the Papymus plug

This is the recommended approach since it makes sure that theaeed of Eclipse and
Papyrus get #fAinstalledo on

Warning

Avoid to usetheHelp:; = Checkfor Updates and uncheck Window::Preferences::Install/Update

Automatic Updates

[[] Automatically find new updates and notify me
which may instalbtherversiors of Eclipse and Papyrus!

E c | i Qxggerdo Modeling Tools packageersion 4.7.Zan be downloaded from here:
https://www.eclipse.org/downloads/packages/release/oxygen/2

9 Downl oad the AEclipse Modelia

l.e., not the Standard version
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Eclipse Modeling Tools
420 MEB 8,002 DOWNLOADS

The Modeling package provides tools and runtimes for building model-
based applications. You can use it to graphically design domain models, to
leverage those models at design time by creating and editing dynamic
instances, to collaborate via Eclipse’s team support with facilities for
comparing and merging models and model instances structurally, and
finally to generate Java code from those models to produce complete
applications. In addition, via the package’s discover catalog, you can easily
install a wide range of additional powerful, model-based tools and runtimes
to suit your specific needs.

Version 1.3

Windows 32-bit 64-bit
Mac Cocoa 64-bit
Linux 32-bit 64-bit

Figure 5.5: Eclipse Oxygen Modeling Tools Download Page

9

EclipseOxygenrequires a B compatible JVM.

9

Once downloaded, just extract the downloadesdfilep i . e .

thetarget PC)

. coenfiguration

. dropins

| features

| p2

. plugins

. readme
|| .eclipseproduct
a about.html
|=] artifacts.eml
& eclipse.sxe
i | eclipse.ini
57 eclipsec.exe
2 epl-v10.html
a notice.html

Eclipse need

Figure 5.6: Content of the Eclipse Folder after Extracting the Zip-file

To launch Eclipse, doubldick on the & eclipse.exe file,
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eclipse

December 2017

Figure 5-7: Initial eclipse Welcome Icon

& Eclipse Launcher it

Select a directory as workspace

Eclipse uses the workspace directory to store its preferences and development artifacts,

Waorkspace: | ChUsersy = \eclipse-workspace v| | Browse...

[] Use this as the default and do not ask again
b Recent Workspaces

Launch | | Cancel

Figure 5-8: Selecting a Workspace

After launching Eclipse, a defau  eclipse-workspace folder is created in the home directory
(67 us er s/ <u)sTherwsrkspagencenfiguration information is contaiimethe

Ji .metadata fo|der:

4 | workspace

1) .metadata

Any emptyfolder (need not be empty but is recommendeallywhere can be used as a
workspacefolder. The workspace can be selected during the start of Eclipse.
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S eclipse-workspace - Eclipse
File Edit MNavigate Search Project Run  Window Help

ige) Welcome E3

% eChpse Welcome to the Eclipse Modeling Tools

Get Started...

A anidad wwallthesnah ta the arnra disaram aditare Rat an Avans

Figure 5.9: Initial Welcome Page of Eclipse

Close the & Welcome 52 a1 at the upper left comer.

Click | Help | and selecs About Eclipse tg checkthatthe correct versiod.7.2is installed:
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Run  Window | Help

[éifl

AT @
0| @

Tl

'R.:.'I

O GO QTS &8

Welcome

Help Contents
Search

Show Contextual Help

Show Active Keybindings...
Tips and Tricks...
Report Bug or Enhancement..,

Cheat Sheets...

Eclipse User Storage
Perform Setup Tasks...

Check for Updates

Install Mew Software...

Install Papyrus Additional Components
Install Modeling Components

Eclipse Marketplace...

About Eclipse I

Ctrl+5hift+L

LaF

-

= About Eclipse

Eclipse is now ready for use.

Eclipse Modeling Tools

Version: Oxygen.2 Release (4.7.2)

A Build id: 201712158-0&00

Figure 5.10: Eclipse Version

To add Papyrus, click merlB€p] and ther: Install New Software...
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N ——— |

File Edit Mavigate Search Project Run  Window | Help

- B @"#'ﬁva@q'@ Welcome
B Model Explorer 52 = <§> = = H |(@ Help Contents
type filter text & Search

. : ) Show Contextual Help
i =% = OpenlnterfaceModelProfile [EAGLE-ToolChain Tc

b e = OpenModelProfile [EAGLE-ToolChain ToolChain] Show Active Keybindings... Ctrl+Shift+L

t g ProfilelifecycleProfile [EAGLE-ToolChain ToolChair Tips and Tricks...
Report Bug or Enhancement...

Cheat Sheets...

73

Eclipse User Storage [
Perform Setup Tasks...

Check for Updates
Install Mew Software...
Install Modeling Compu%ents

e e &®

Eclipse Marketplace...

0

About Eclipse

Figure 5.11: Installing Papyrus (1)

Click in the & Install window, thenadd a name and the update site

(http://download.eclipse.org/modeling/mdt/papyrus/updates/releases/pxydiea
< Add Repository \vindow:

- "
= Add Repository M
Mame: Papyrus_3.2.0

Location: 1se.org/modeling/mdt/papyrus/updates/releases/oxygen| Archive,.,

@ [ ok || cancel |

Figure 5.12: Installing Papyrus (2)

Click and thermake sure you do not check

[]Show only the latest versions of available software andselect - Papyrusfor UML  3.2.0.201712060842 in
the & Install window:
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& Insta |

Available Software

Check the iterns that you wish to install.

Work with: ||http:,-',-'downlnad.eclipse.org;’mndeling,-'mdte'papyrus_a‘updates,-'releases,a’nxygenl v| Add... Manage...

type filter text

Mame Version

~ [W] 000 Papyrus
[ E]E: Papyrus for UML 3.4.0.201205210649
DEE: Papyrus for UML 3.3.0.201803070847
|EA 4= Papyrus for UML 3.2.0.201712060842
D@: Papyrus for UML 3.1.0.201709130748
[ G Papyrus for UML 3.0.0.201706140736
| @: Papyrus for UML Developer Resources 3.4.0.201805210649
| @: Papyrus for UML Developer Resources 3.3.0.201803070847
[ E]E: Papyrus for UML Developer Resources 3.2.0.201712060842
O EE: Papyrus for UML Developer Resources 3.1.0.201709130743
O EE: Papyrus for UML Developer Resources 3.0.0.201706140736

[Joo0 Papyrus Examples
[J0o0 Papyrus Toolsmiths
[J000 Papyrus User Examples

Select All Deselect All 1 item selected
Details
Papyrus for UML provides a UML 2 modeling envirenment that conforms to the OMG specification. ~
Papyrus for UML notably features diagram editers for UML 2 diagrams, rich model editing facilities, and the glue required to
integrate with other model-based tools. v
||:| Show only the |atest versions of available sm"twarel [~] Hide itemns that are already installed
[ Group iterns by category What is already installed?
[[]Show only software applicable to target environment
[#] Contact all update sites during install to find required software
‘?\ < Back MNext = Finish Cancel

Figure 5.13: Installing Papyrus (3)

Click .
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& Install O >
Install Details
Review the items to be installed. :)‘
Mame Yersion Id

[ Papyrus for UML  3.2.0.201712060842  org.eclipse.papyrus.sdk.feature feature.group

Size: 133,304 KB
Details

@ < Back Next > Finish Cancel

Figure 5.14: Installing Papyrus (4)

The correct Papyrus version 3.2.0.20171206 can be checked in the aps Install window.

Click 1 accept the license agreem (®) accept the terms of the license agreement, 5

then click—_Fimsh |,
< Install O x
Review Licenses
Licenses must be reviewed and accepted before the software can be installed. :)‘--
Licenses: License text:
» Eclipse Foundation Software User Agreement Eclipse Foundation Software User Agreement A
April 9, 2014
Usage Of Content
v

(®i accept the terms of the license agreement!

()1 do not accept the terms of the license agreement

@ o || s
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Figure 5.15: Installing Papyrus (5)

After Papyrugs installed successfully, Eclipse need to be restarted.

After restarting Eclipse switch to tiRapyrus Perspective (if not already displayed)y

i either going via men,Perspective , Open Perspective |, Ot hier |
S cclipse-workspace - Eclipse
File Edit Mavigate Search Project Run  Window Help

Anihd @B B0 Mew Window - ¥ - -
Editor b
B Model Explorer 53 = O
Appearance 3
|t}rpefi|terta¢
Show View »
Perspective > Open Perspective > Other... .
g’
Mavigation > Custemnize Perspective...

Preferences Save Perspective As...

Reset Perspective...

Close Perspective

Close All Perspectives

1 or by clicking theOpen Perspectivbutton( Ef) at the top right side of the screen:
— X

il i

| Open F';rspecti*.-'e i
- U

and then selectin 7# Papyrus ;
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& Open Perspective O x

(4 CDO Explorer
Bacvs Repuository Exploring
%5 Debug

@ Ecore

o Git

%J_Iava

E’;"Java Browsing
‘Egj_lava Type Hierarchy
«M Modeling (default)
“J Papyrus

(1) Planning I’\}
=J=Plug-in Development
{5 Resource

'f'u‘ Sirius

&0 Team Synchronizing

|
h

] Show all x

Cancel [Quick Access] | 8 | 27D
A

Figure 5.16: Open Papyrus Perspective

8 Papyrus content cainly be viewed properlif the computer displaig set to 100 %.9
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Calle)8 ™ » Control Panel » All Control Panel ems » Display v | 45 W Search Controt Panei 0
o

Control Panel Home " " ;
Make it easier to read what's on your screen

You can change the size of text and cther items on your screen by choosing one of these options. To

Adjust resolution ; :
temporarily enlarge just part of the screen, use the Magnifier tool,
Adjust brightness
# Calibrate color
© Smaller - 100% (default Preview
Change display settings ( )
Connect to a projector
Adjust ClearType text © Medium - 125%

Set custom text size (DPI) ﬁ
o Larger - 150% '

Apply

See also
Personalization

Devices and Printers

Figure 5-17: Required Display Setting

5.3 Papyrus Overview
The outline of the Papyrus Perspective presents diffpeergs/paneland toolbars:
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Toolbars Perspective

© Papyrus - NFY model/modelds - Ecipse

Project DRATETEA S
Explorer

+ @ NV modd
\ [

Model

; / Editors

Model C ﬂ ,
Explorer A

_m
T
Outline
View

1 tem selected

\ Property View

Figure 5.18: Outline of Papyrus Perspective

1 Perspective:it provides the modeling context and the layout of the windows, as well as
the definition of the menus and toolbdfsr using Papyrust shall always be set to
APapyruso.

1 Project Explorer: it is used to manage Papyrus projects at system level. It provides a
view on the model files in the workspace folder.

1 Model Explorer: it provides the internal view of the model selected in the Project
Explorer. It is a treddased model editor for the wieomodel. If the Project Explorer
contains several models, only one at a time can be selectecethted in the Model
Explorer.

1 Model Editors: it allows graphic edition of the model via diagrams. Class diagrams are
theonly type of diagram mandated.

1 Property View: it is a formbased editor allowing to view and edit the detailed property
of a given element.

1 Outline View: it provides a readnly view of the model presented in the Model Editor.
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5.4 Gendoc Plugin Installation

The Gendoc plugin is used in gonction with a document template. The template contains
instructions that enable generation of a Microsoft Word document. The document can include
extracts from the model such as diagrams, class definitions, attribute definitions along with their
stereotypes etcas well as figures and text directly entered into the template cleiseprovides
instructions on how to install Gendoc followed by guidance on construction of Gendoc templates
along with example fragments of templates.

Click menu Hele| and then4* Install New Software...:

Fun  Window | Help

" N = (s Welcome

= <}:{> | A = 'E) Help Contents
4 Search

Show Contextual Help

Show Active Keybindings... Ctrl+Shift+L
Tips and Tricks...
Report Bug or Enhancement...

Cheat Sheets...

273

Eclipse User Storage »
Perform Setup Tasks...

ol T

i

Check for Updates
Install Mew Software...

52 ¢

#J Install Papyrus Additionaf Components
Install Meodeling Components

.

Eclipse Marketplace...

& About Eclipse

Figure 5-19: Installing Gendoc (1)

Click and enter the GendoB® update site:

http://download.eclipse.org/gendoc/updates/releases/0.6.0/
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& Add Repository *

Marme: | Gendoc | Local...

Location: | http:ffdu:uwnlu:uad.ecIipse.u:urg,"genducfupdates.freleases.fﬁ.f| Archive...

@

Figure 5-20: Installing Gendoc (2)

Select Gendoc:

& Install >

Available Software
Check the itemns that you wish to install. :)‘..

Work with: | Gendoc - hitpe//download.eclipse.org/gendoc/updates/releases/0.6.0/ w Add... Manage...

type filter text

Mame Version
> I]I]I] Gendoc
Select All Deselect All 3 itermns selected
Details
Show only the latest versions of available software Hide itermns that are already installed
Group iterns by category What is already installed?

Show only software applicable to target environment
Contact all update sites during install to find required software

@ < Back Next > Finish Cancel

Figure 5-21: Installing Gendoc (3)

Then cIick and follow the instructions
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5.5 Importing a Model into Papyrus

The Papyrus Perspectigaowsa Project Explorer ~ and aModel Explorer

) Papyrus - Papyrus

File Edit Mavigate S5Search Project FRun

A
vy

o DO QRE S
[ Project Explorer &3 = O
S-S
B Model Explorer i3 = O
= h- ﬁ; 2 =

Mo Model Available

Figure 5-22: Papyrus Project Explorer / Model Explorer
Notes:

Models cannot exist atfeir own. Every model needs to be contained in a project. A project can
containzeroor more models.

The ' PrejectExplorer &2 \indow provides a view on the model files in the worksgiateer.
The B Model Explorer 22 window provides the internal view of the modeleted inthe

{5 Project Explorer i% The B Model Bxplorer 2 can onlyhandle(edit) one model at a time.

The actualnterface specification is contained in tinéormation Modeland the additional
properties of the UML artifacts are defined iR@file Model It is possible to organize the two

models in a single projecA(ternative lin the figure below) or in two separgimjects
(Alternative 2in the figure below).
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Alternative 1: Alternative 2:
Information Model and Information Model and
Profile Model in one Project Profile Model in separate Projects

§ ™5 Project Explorer &3
L™ Project Explorer 53 sl ?
= InformationModel

. #P model
a 1= InformationModelProfile
>~ model.profile

4 =% InformationModel
. ~P model

>~ P model.profile

B Model Explorer &3 =% view B Model Explorer &3 = g
B= InformaticnModel <or—=> InformationModelProfile

Figure 5-23: Papyrus Model Structure

Clause6.2 explains how to access the Opdadel Profilesin GitHub.

Each project foldecontains aprojectfile. Eachmodelfolderi profiles are also models
contains adi, .notationand.uml fil e.

Thefollowing stefs explain howto importa nodel (profile or model)nto Papyrus.

9 TheProfile should beémported first. 9
It is also possible to import the Model first,
butthe Profileshallbe availabldeforethe modelis openedhe first time

Right click in the ‘3 Preject Bxplorer 22 greaopens the menu containing t & mpert- _pytton
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@ Papyrus - Eclipse . = 8
File Edit Navigate Search Project Run Window H

iy WD QYR
Ly Project Explorer &3 = 2{ - A
New >
Show In Alt+Shift+W »
Copy Ctrl+C

Copy Qualified Name

5 Paste Ctrl+V
Delete Delete
g4y Import..
23 Export..
Refrech FS

Version 1.3

A

-
~J Import

:@g

Select

Create new projects from an archive file or directory.

Y

=

Select an import source:

type filter text

4 = General
& Archive File
= Existing Projects into Workspace
[} File System
[T Preferences
> = CDO
> = CVS
s = Git
5 == Install
s = Papyrus
> = Plug-in Development
> [ Run/Debug
> = Tasks
s = Team

® < Back Mext >

Figure 5-24: Importing a Model (1)

Select the I Existing Projects inte Workspace option wherthe profile - thathasto beimported-
contains & -preject file, Otherwise create a new project and then imghaprofile using the

[, File System option

Click and then pointia

 to the folder containing the extracted fil¢® Seect root directory:

9 to the zipfile containing the files
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r"'J Import L = |s(E} ﬂ1
Import Projects E_f
Select a directory to search for existing Eclipse projects. J
@ Select root directory: | A Browse...
() Select archive file: Browse...
Projects:

Select All
Deselect All
Refresh

Options
["] Search for nested projects
[¥] Copy projects into workspace
[] Hide projects that already exist in the workspace
Working sets
[] Add project to working sets

Select...

Figure 5-25: Importing a Model (2)

THEN selecthe option [¥] Copy projects into werkspace if the modelfiles shall becopied intothe
workspace, otherwise Papyrosly creates a pointer amebrks with the files cotained in the
extracted folder:

Options

[7] Search for nested projects

Copy projects into workspace

Click [ Ensh |

Note:
The profile/model files can be located anywhere on the PC. It is not necessary to copy the files

into the workspacéolder.

A double clicke.g.,on » 72 XeMedell i the [ Project Explorer 2 gpens thexxxModelin the
B Model Explorer oy
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[ Project Explorer &2 = <}:p_l e =~ = O

4 (=% OpenModelProfile [git EAGLE OpenModelProfile]
4~} OpenMeodel_Profile.profile
~h di
55 notation

@a urml
4 = ¥oeModel
4 |7 J XoModel
~3 di

|=| notation

#] uml

B Model Explorer 3 = B8
E=1 ¥Model

Figure 5-26: Open a Model

Now the modetan be used

5.6 Importing Common Models into a Model
It may be necessary to impoinetcommon UML Primitive Types (i.e., Boolean, Integer, String).

This can be done by a righlick on the model pacakg = **Model then going togza Import /
£a Import Registered Package gnd then selec@ UMLPrimitiveTypes -
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A

Figure 5-27: Importing UML Primitive Types

It may also be necessaxyrelate artifacts in the suhodule to artifacts defined in the core
model This can be done by a righlick onthe model package thenvia
and select /
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